1 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 qQf 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. Thergfrg#4fhg 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 diffigtdietofdpeimtost Gosaithe Blaadge[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 d&¢igatdiigldf millimeters. However, in this case, the difference in level between the
floor portion t{gﬁ nifance an the _passa of the boar g J?:%?P t% an obsliacle when

63?1]1 mveniion 1 ES {0 a boardin resen
the passengers get on and off the aircraft. For example, by Su ffere celin eve passenger on a

wheelchair cametteﬁs;lbyagett@mﬁw@gﬁw@t&iimmtbeat@mlmel.connectmg 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 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 fleoor
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 exampie, by such difference in

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



2 [0005] Here, it has already been proposed that a lifting passage is provided at a tip end of the
boarding 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 bﬁdge 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 substantiallj%¥d sHee ihhseirjreds thenfroerqsedtibi afltiosnaureeisThusdedatiferénde in level

between the floor partion of the entrance and the lifting passage of the boarding.bridge is eliminated.
Therefore, the%é%%%%agejr%g(%lr §§§ﬁ?§f§,efﬁeg8ams§e%@egr%%s ?év?/ﬁéheccgﬁ G ?\%Qé%eb Hhé aircraft to

the lifting passagenNexpathe Jiftinghpassagaalihetoaidipg-bidge s lified davrrtolhe the same in
height as the fixed passage of the boarding bridge. Thus, the difference in level between the fixed
passage of thé&dBedrdingndtipacandithetiftivigdas dgdast tHelGdatdingibricigensefimirfatesd. Therefore,

the passengers can easily move through the passage, of the boarding bridge. to the terminal. Citation
List patont ¢ OVATIRS [OORF B £ RS PR IO B ST B LA dR R SE
2004-155257 pumpmaly s 'Mﬁ@ﬂ%%ﬂ@g@@C%EOQB%”B}IQQQ%HPWFW,ﬂeo@%ﬁﬁ%ﬁ”ﬁetﬁ‘@th the
boarding bridge of PTL 1, the lifting passage 3

entrance. With this, it is possible 1o 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 10 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
ehiminated. Therefore, the passengers can easily move through the passage of the

boarding bridge to 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



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]
Embodiments of the present invention provide a bodrding bridge capable of eliminating the difference
in level between the boarding bridge and the entrance of the movable body and allowing the
passengers to smoothly get on and off the movable body from and to the terminal. Solution to Problem
[0010] According to a first aspect, there is provided a boarding bridge comprising: a walking passage;
a lifting dec'éé%fs?%’g edliEta plane of the wal irt]%l%at sage inc%Ian vi§w and ggefor co nect%'ﬁ)a with an

? HTICG Up down eac SSECIY ?I“S i%[e on or o II‘CII‘% S0 .
entrance of a movable body; a Tifting mechanism configuredto lift up and down the liftihg deck; and a

driven slopg including 2 fixed end, Rortion.and2.fTee #RCLnartion, the-fixed.end partion feing coupled to

the lifting 3a deck by using a coupling Swing shaft, the free end portion being supported on or above
the walkingfassraenwhareintbe diven slopeiarmsa siopawarhetweetibsilifipg: deck and the
walking passage by rotation of the driven slope around the coupling swing shaft, the driven slope
being rotateff wthiae faeditingsdeck is lifted up and down while maintaining a substantially horizontal
state. [0010a] According to a second aspect, there is provided a boarding bridge comprising: a walking
passage; d Uity decibpdoviced vl dhplapresshthmwalking passdge ib@iahndebridad uspabtorof
connection with an entrance of a movable body; a lifting mechanism configured to lift up and down the

lifting deckeldmirating e Joh sneribINg siRedvenn herheardig drideccid st ecrigbéend

portion being coupled to the lifting, deck by using a coupling swing shaft, the free end portjon being
supported B BI*ABEY& rﬁ%W@“ﬁéES&&é?WﬁS%ﬁ‘? ﬁ%%mw@fp%%gas&ﬁéi&d@wa%?ﬁqﬁmd floor
configuredftr% adiggttgn%@géli%q ofl the lifting deck and the driven slope in a width direction; and an
inclining mechanism configureaat() be able to incline the inclined floor in the width direction, the driven
slope forms a slope way between the lifting deck and the walking passage by rotation of the driven
slope around the coupling swing shaft, the driven slope being rotated in accordance with movements
of the lifting glg¢lo s Mg the inclined floor is viewed in plan view, the lifting deck and the driven
slope are attached in a plane of the inclined floor. [0010b] According to a third aspect, there is
provided a[loatding &viddie gampridtngaspedalking o &spageidaditing detkepsovge d dmarane of the
walking passage in plan view and used for connection with an entrance of a movable body; a lifting
mechanisnwvetinfiguredagelife diftanckidolvprthedifting dedinand hdrvéhisiope saghudinga fixed end
portion and a free end portion, the fixed end portion being coupled to the lifting deck by

and used for conmection with an entrance of a movable body; a hifting 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



3b using a coupling swing shatft, the free end portion being supported on or above the walking
passage, 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 elastic plate
provided to spread over the floor panel and the damper; the driven slope forms a slope way between
the lifting deck and the walking passage by rotation of the driven slope around the coupling swing
shaft, the driven slope being rotated in accordance with movements of the lifting deck; 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 inclinedﬂi1 a width direction of the lifting deck hy rotation of the
damper B i S BT S TR T A e TS brcge
and the e”%ﬁ%%&lﬂ%%“ﬁa@%%&%@% £RUNG &l IpAtRAL|D Addiion, o SxAMPIRSIRGR IS I
unnecessary to lift up and down the lifting deck each time a passenger on a wheelchair gets on and off
the aircraft, {heRASSGAHE ScL B eIy Gebomangoluthr proyahie hndydipmmandsta ghadanninal. 4
[0012] Moreover, in accordance with the above boarding bridge, the height of the lifting deck can be
adjusted byhtheisiveplslifinbeioyernanidftherifting Habke Thweieford;fled flgoratithiplifiingldeck is not
inclined and can be maintained substantially horizontally. On this account, it is advantageous in that
the positiomniag between thestifting lgéckiandt thetfiior portion of the entrance is easy. [0013] Moreover,
in an embodiment of the boarding bridge of the present invention, the lifting deck may include a sliding
mechanismdRaddreertdisrde i wyasmerswalkig HmendtedrhdaatAn ShRg EreeRMEYIBE: configured
to move to the same height as a floor portion of the entranceéb the lifting mechanism and contact the
entrance by tHERHARTHRECHANER, 0078 WA RBHRUR 66 R SHI R B 258 YR HPE i
small gap bg@:veen t Iiftin%d ck and.the entranr(l:éa (c())%ltgr wallzﬁaf t%% (ﬁT‘OValffﬁibOd}ﬁ t&% lifting deck

can slide b%/ e Ss?l%lin%rrﬁgg ahisth %}“gor%f]acetnt he entrance. Here?ore, duch gapngan Be'&liminated in

aadition to dogefllirkens s IBVElANIERNaANADALal. MRtepuRl i amRadimant afife fparding

bridge of the present invention, the sliding mechanism may be configured to be able to bias the lifting

deck againsthe.eptenseataddesition, whers theliflipgrdssk-cantacislee fniraneexPQaLel With the

above configuration, in accordance with the boarding bridge of the present invention, even in a case
where the gaippetweeplihe kfting ddak anc:tieentiidnser{putdraival soppberciovable bbayectianges by
ups and downs of the movable body due to the getting on and off of the passengers, the lifting deck
can be causetktogfpliow ghe wips cindidowakkoitipe syreeaibld bty in thelfredtfiear direGtoredbyahe
biasing actions of the sliding mechanism. Therefore, the generation of the_(?ap can be appropriately
prevented.adjust inclination of the lifting deck and the driven slope n a width direction; and an

inclining mechanism configured to be able to incline the inclined floor in the width

direction, the driven slope forms a slope way between the lifting deck and the walking

passage by rotation of the driven slope around the coupling swing shaft, the driven slope

being rotated in accordance with movements of the lifting deck, 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.

[0010b} According to a third aspect, there is provided 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



[0017] Moreover, in an embodiment of 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 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 the3bclined 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 an embodiment of [ [ f the
present invent r%', ﬁ%’&ﬁ?ﬁ?ﬁg%"e}(a a%g%ﬁ\gk een%fgﬁceen%aa%oﬁtéogdjucsl? d%}?{%%%%ﬁsﬁﬁe% fl%{%)grgfg gjee parallel

to each otheneyen.nthe.midgle.of the m\fl%re@& o thrdriyeicolumns ebheloatding:REAGS.

Therefore, the operation of connecting the lifting deck to the entrance can be efficiently performed.
[0020] Morggvemnjnuamenkodinghh oftha paarding rdge-ettheareaent Rvemionpthelliftingdeck
may include a floor panel connected to the driven slope by using the coupling swing shaft, a damper
connectedrtgdfiedflehifpaned via actatating sbaftoantbdnelapticaplatecpronididoto spreladmivehdhe floor
panel and the damper. Then, one end portion of the elastic plate may be fixed to the damper, the other
end portiodohtive dlastic platelorsy foerfikedstontheviivdrgamet, drdlifiénglastl prdetimaydkiticlined in
a width direction of the lifting deck by rotation of the damper about the rotating shaft. [0021] With this,
in a case vﬂ%é?@ﬂw@e@é%ﬁ@ﬁtﬁgtﬁédﬁﬁﬁh@%ﬂﬁﬁ"‘d@&%ﬁ&?HEI%W@%%OW&Y%Wl% entrance

of the movable body are not parallel to each other, the displacement therebetween can be gbsorbed in
a simplifie@FHHENFRIFGEIRY Reeoaiags ﬁf&&ﬂ@ﬁ%ﬁﬂﬁ%%&é@@iﬁﬁ% i bﬂﬁ%gﬁﬁd?%oﬁoogrg?ﬁg bridge

of the preselnt tinv nyon, %he(ll;f%in d%ck may in&l&lde %ﬂ(r)% gan%ligg%@%ﬁ%eg é%i@ﬁig{évﬁrh%&f’e by
as ate Il‘lsg 1S>he to nggle amper; an ¢ othe PO :

using the c%upﬁ%s Swi afta

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.

[0011] With this, the difference in level between the boarding bridge and the entrance of
the movable body can be ehminated. In addition, for example, since 1t 18 unnecessary to
lift up and down the lifting deck each time a passenger on a wheelchair gets on and off
the aircraft, the passengers can smoothly get on and off the movable body from and to

the terminal.



6 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. Therefdre, such gap 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 sfpacturerabsapreringdbadiecndipgiéianabibealivernsiope arnchtighslidingstuagre can
be simplified. [0024] The above aspects, features and advantages of the present invention will be

made clead &k then fod adjng dbtyiléd ekpldnatfonoipreferret dnibodimentsoiith Bfereince, thehe
attached drawings. Advantageous Effects of Invention [0025] In accordance with the embodiments of
the presentlirverfiidn, lifisrgobsibles oo nalmtdeabdardiriy briaigéa e dmidtand diftdrerieenilievel
between the boarding bridge and the entrance of the movable body can be eliminated, and the
passengerQ24RisARsOHN; detoriaAptesrate MdhablboBasihornaRFtEerR Bsdiftine drgk sdcription

of Drawings [0026] [%i%. 1] Fi%ﬁl is a layout chart showing one example of a boarding bridge system
including a BoardingbRaye ore FEEHIRTdA 8 ¥he present invention. [Fig. 2] Fig. 2 is a diagram

houts shgpie s LA s e S n R LSRR

boarding brigge of-EMbaJimentQf iNG: RESSSNRWGBEOBonfigured to slide in a people’s walking
direction. Then, the lifting deck may be 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.
[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.
{00157 Moreover, in an embodiment of 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 tifting deck contacts the entrance.
[0016] With the above configuration, in accordance with the boarding bridge of the
present inventioﬁ, 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 an embodiment of 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



7 [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 example 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 ofifheperipherakstruttid et Hie agidsimentipassagechanistirigoifi figed ds Bedidgram used to
explain an example of connecting the boarding bridge of Embodiment of the present invention to an
entrance ofnahimaibraftclined FigoQinRige @idth diagtam. usEdkty ehplathamexam flewfisomesting the
boarding bridge of Embodiment of the present invention to the entrance of the aircraft. [Fig. 10]
Fig. 10 is dnliglgrameschwatfeaity dtvdning dre doriyslanemaxabspiétethpé bl abewfor the boarding
bridge of Modification Example 1 of the present invention. [Fig. 11] Fig. 11 is a diagram
schematicé‘ﬁi}@ﬁév@i%r'one configuration example of a lifting deck used for the boarding bridge of

MOdIflcatIO[rmewlemZtggstﬁg grggseen\%f ne\égrglllogdge 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 an embodiment of 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.

100207 Moreover, in an embodiment of 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
plate.

[0022] Moreover, in an embodiment of the boarding bridge of the present invention, the
lifting deck may incilude a floor panel connected to the driven slope by using the

coupling swing shaft and



[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. 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, hg peesent inypotien is,natlinvtediadanodingathelaw slidebie sppeiiits thedtitiowing
specific explanation just exemplifies the features of the "boarding bridge" of the present invention.
Therefore,ditiaericexpldinngtirestallofiing specifictextatinptatrynattaching suitable reference sips to terms
corresponding to components specifying the "boarding bridge" of the present invention, the specific
device is oif¥2Xanpith shihewttaspomtiny doimpoaesst vheie thasrdirg Bridherpbeie predbat

invention. £0029] For example, an "aircraft 11" described below js just one example of a "movable

body" that it dsskphit SittrRcsE8ERE IRehabherReTRifd A Specliftedletnp stititd®movable
body" is not Iimite(?;h}o the aircraftﬁlut %l%y be, for examgl%, a 'icruiS(atg:pip"I ErHQ dim%% . thFig. lisa
layout chafPSishiH SHE Eimple®St SaF‘é‘fH% BRuGR syStéitiliding & Boarding bridge of
Embomme&'r%x?e];r} @?OBéeéoee@tﬂQ%’ A 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 aspects, 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 embodiments of 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.

fFig. 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.



[0030] As shown in Fig. I, 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 efficientl¥ 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 Fti%& 3,4,6,7,8,9,and 10.). A width 9
direction 300 of the bidagdfiFisridgls 20%iagemaitbicngheds diee Hoarding bidddexrd sl iePmSIlowing

explanation, a frant-rear direction 200 %E.Bt‘kg%b arding bridge 20 ma referred to as a passershy's
(pasoengers R S B B e 20 meluces a

rotunda (rear circularjehampeg). 24connasted foameninneaidi.abihaiarmingl Dyilding10; a tunnel

portion 25 connected to the rotunda 24; a cab (front circular chamber) 26 provided at a front end of the

tunnel portionsi8e Aptiamddn@lidry stairs 23 provided at a side wall of the tunnel portion 25 in the

vicinity of the cab 26. {:9036 ]iIh‘eﬁrotunga 24is r te%tagl#péow tafr %r gnagh f the tunnel portion 25
a , Suc

. 18 & .diagram { RANGEY! OWsS one
such that the tunnel portio can’'swingTaroun 5}3( ereinafte shattis feferred to as

a "vertical shaftprextandingdnavariicakfiseetiandwarical diresdignuwiihsaspect 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. [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. 106] Fig. 10 is a diagram schematically showing one configuration example
of the cab used for the boarding bridge of Modification Example | 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 exampte

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.



[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 operﬁte 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 pas3ade giatings DhRINFOIFTSCAS IR M prisSA e bunp e soesterdiitial building 10
and an entrangoeml%Aéothtggdaigccrggﬁlg. ésthsehé)awn ir;{ lﬂ‘gaf thﬁan{pen%&oer ion 25 includes a pair of
(adjacent) 10 hested first and Second tunnels 25K an and a pair of (adjacent) nested second and
third tunnels 2B anch2&eovE0 e presifiGnlafistiunneal2nds thezspeansktimaleSBi.amd the third
tunnel 25C are the same in shape and formed as boxes (rectangular solids), but cross-sectional
dimensions theetf arédifféremefromibnexatrogdion Thecfirseplifieeti2Srattvs sédundeandimd 258, and

the third tunnel..25C are telescopically incorpgrated in thjs order. [0038] The tunnel portion 25 includes
2 known slide BIfSEIuRb, RoPSHEr TR s, HHEHTES, SUSBEPAHB A URHEILES o548, and 25C

are maintainedin.an ayeHapRing siatsiandralativelyslide alongadenaitsdigaldigetanfront-rear

direction) of the tunnel portion 25. Thus, the tunnel portion 25 can lengthen and shorten. [0039]
Moreover, knowetidyive daluimsiinpttshkige/nofitbecoigpted tovanproptiatepecifiods ispecifically, portions
on a front end side of the tunnel portion 25) of the tunnel portion 25 so as tg sandwich the tunnel
portion 25. ThEFETHE, Whid GAURGRNERIS BPRSRRY éfid BoriBrebrantriate BbINRAYS N the
apron, power foradengthening 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 (0pPEr- Bawer ding ction aByr el iEnithahidgpahd shorteniagunopentntaofdhie drive
columns, the tunnel portion 25 and the cab 26 can swing in the upper-lower direction by using the
rotunda 24 as®¥Hadaagone component of the present invention. Therefore, the specific example

of the "movable body" is not limited to the aircraft but may be, for example, 2 "cruise

ship",

Embodiment
Fig. 1 1s a layout chart showing one example of a boarding bridge system

incinding a boarding bridge of Embodiment of the present invention.

f0030] As shown in Fig. 1, a boarding bridge system [ 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.

(00321 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



[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 shdwn 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 11 200 between the terminal 10 and the aircraft 11. [0043] The walking passage 31
includes: a fixed passg%()aSBZ integral with thelgassa e of the tunnel portion 25; and an adjustment

passage 33 udsertvndjirstints doariirgibridsmstrie shradcashh Srthseanrdiag rrigodta) s described
above, the Ve{%%ﬁﬁ%& ZQXAFfaS,n tﬁ%‘{f%%o%h@e%“%?&%@&?%ﬁ%@t%reogo‘é}ﬁsﬁg?f,gfﬁ%sf@%?a%é” the width
efe

direction 300. With this, the front end portion of the ca swings to t and the right by the

turning of the fixad-passagg3-amtngaheyerdicahahaliz28Ac{0045hThe adjustment passage 33
includes a width-direction inclined floor 34 (hereinafter abbreviated as the "inclined floor 34"), a
coupling floor(893H lifinghaeekizsiant hamoerisrpede, 20 includes: 2 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] 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 (hereinafier, 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 panet 30 to operate various devices (for example,
drive columns) of the boarding bridge 20.

[0036] The auxiliary stairs 23 is provided adjacent to the tunnei portion 25 to connect
an ingide of the tunnel portion 25 and the ground (apron). The auxiliary stairs 23 1s
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)



[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 ®FtHd fffhgrderkong Bansbe?easidpRiaetta i mtigiacsar assehisandirfe described

later. Configuatien, of ncdled flagk 343ad IpCRingMeehan! L.y sotiguition of the

Al 254,
inclined floor 34 anc?an mgﬁung mechanism of tﬂe inclined T(%or 34 will be described in detail. [0048]

As shown in kigi 8¢ thecaupkngsitoat 3@ thald snasbatstantiaty sdohtianglaekcla ginnglaids)coupled to
the fixed passage 32 via a first coupling hinge 37 and is also coupled to the inclined floor 34 via a

second couplfiy mﬁgé@@?@h iﬁ@%@@dﬁ@?%@%ﬁ%ﬁéé@ﬂ%ﬂ@@ﬁréa (Eéﬁ@étéw the fixed
passage 32 by using the %ﬁ;{&%ﬁ‘& 999%3-(&%%311@@%6 5 %r%i L@é‘é‘ i@éﬁﬁ%%%%é%g?%b’gEXte“ds from

the vicinity of @ spherlc%clos Ide bearing rod end etalls w Scrl rf‘up to a right end
of the cab 26 i @sdirgction (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 Befiracticre Which preies?s prddtcermtined idesangie nottheotwalkintditbistion 200. To

be specific, a reg@.gn sandwiched beﬂtwee‘relst iirgggoug giar{l%e 37 and the secogrgacou ling hinge 38

is the couplinéh oo?%@‘?cf&%(ﬁfi\ghg SWAGIH g’ athireaged’Shart or a wsff]e%gﬁlc-ﬂ}&j\f\xf red cylinder

43 (threaded gingeryds.fived ta Heht enshpatippichiheinclingd-flapaBdabishthis ty.lengthening
and shortening a stroke of the threaded shatft of the first electric-powered cylinder 43 in the vertical
direction the rightiengSportion, ohtirenintbnawflédr 3 omtive mdskaigpward and downward.

[0039] 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.

[00401 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.

{00411 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



[0051] Fig. 4 is a diagram taken along line V-1V 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 288 bséjissminicpagshde 209 @aaiti@®hfrance 11 A of the aircraft 11. [0054] As shown in

Fig. 4, a suppgrt raller. 41 (cam follower,41) is attached.to a housing 40A of. the damper 40, and a roller
J%ﬁgﬁ eéhﬁo%gg?glg%aé%%e?l 1301%1&5 a#xed as:f,'cﬁg 74 ﬂteﬁggi w1f51 € gégd&ag 09

holder 41A c re of the cam followe m an upper side Tower side is

coupled to therfixagnRassags 32; Wadacaupling-renbek notabevadintbisshidsingthe ean
follower 41, the inclined floor 34 can slide with respect to the fixed passage 32 in parallel with a main
surface of thethseitredciddi34 1i9e8SJaAd shown in Fig. 5, a housing of the rod end 42 is fixed to a

frame 32A of the fi e% ssage 32, and a rod 4 epefrating through a pall 424 of the rad end 42 is
coupled to thiﬁﬁnﬁe J%%%?%gﬁdv?ﬁog %Ia%%‘?ﬁtéﬂ%ﬁ%r%%ﬁbﬁeéﬁ% %’7 M]%ﬁi%‘f §fﬁ%téa@¥ec?8ffr4(§8 can move
at various anglgsrRysphesical shigling efdheihaltid2Aothe inglingd flaenddcan faabaswimg with respect
to the fixed passage 32 by using the rod end 41 [0056] With this configuration, when the right end

portion of the atlHted st dhislnfioarabikpugitd atle: dowmgaia ey ftkes drissrgy forecovhidrbefirst
electric-powered ,cyt%?er 43, the front end portion of the inclined floor 34 swings about the first
coupling hingé"’o“?ca a<§~f§c5"’§wings about the second coupling hinge 38. As a result, the inclined floor

34 can be inclipgdn the wigthdirectjor:300 s1o;0asRecific Hgiaclingd fan3d capperprm a
seesaw movement about a virtual straight line 400 connecting the cam follower 41 and the rod end 42.
(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 24 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
Tower side.  Therefore, a lifting driﬁng 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



[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¥loor 34 can be performed smoothly. [005 8] With
this, in a case where an edge of the inclined floor 34 (to be specific, an 14 edge of a floor of the lifting
deck 35 described below) and an edge of a 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. For exampiéngheiheijimiest thdhentrascaarieofthsiaike it 1oeningkisstafio sl dePehding on the
size of the aifgggfﬁgdlf Ttg dea}i%\g{tlh he h%?gg in heéght the thlri]QeI Qét)rti%n 5 ma bet’i%:lined such

that front and Tear poﬁior?s“t’ﬁereo are ftfferentS ?ﬁoﬁeléﬁiﬁ?}éﬂr% each other. In ‘ﬁigcs?gfé, fen the fixed

passage 32 tyragRoHRe theivediphsalinkeld the @eBstnentRassags, IZsimuitangausly swings 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 oflthe Ehtrance 11A of the aircraft Il may not be parallel to each other. In this case, the

f the inclined floor 34 functions effectively. [0059] Next, le of the lifti
deck 35, tho JPVEN SISC AP CHHETE JUSHOr AP ST TSE BB DAY ORI S s 8
diagram takenalong,ling MY Lk %03 AnG Shaws RECRRHTMERTIEN t%@(f/%ﬂleeﬁf therrdjpstment

e

passage and its peripheral structure. Fig. 7 is a diagram taken along lin [-VII of Fig. 6 shows one
configuration @aim pledottheradjuistmentgassage) andritsmrilpheralestiveturao [G06 H{alksaghown in Figs.
6 and 7, a lifting mechanism configured to lift up and down the lifting deck 35, a swinging mechanism
configured to SHAREP e trivERCIEEE S8 1RA M S8 iH G FREHRTEAS gi?ﬁﬁﬁﬁr@&’?ét%ﬁéég%’é"i’ifting deck 35

in the walking gifestign:2QQ;gfe INgQmArARb ;e el ARG AREAING AR Iheinglaed floor 34 in
the adjustment passage 33 of the boarding bridge 20 of the present embodiment. Lifting Mechanism
for Lifting Deckngle Blarehaaftak;ipeilifiingnmethafisi ipedie: ifting deckndbivhtdiesiescribed in

first coupling hinge 37 and the second coupling hinge 38 is the coupling floor 39.

[00501 As shown in Fig. 3, a threaded shaft of a first electric-powered cylinder 43

(threaded cylinder} is fixed to a right end portion of the inclined floor 34, With this, by

lengthening and shortening a stroke of the threaded shaft of the first electric-powered

cylinder 43 in the vertical direction, the right end portion of the inclined floor 34 can be

moved upward and downward.

[00517 Fig 4 is a diagram taken along line IV-IV of Fig. 3 and shows one configuration

example of the adiustment 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 atiached to an entize front end portion of the inclined floor 34

in the width direction 300. To be specific, the damper 40 extends in & direction paraliel

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 mainfains the space between a front end portion of the



detail. [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 similar to a semicircle and including two bent portions). [0063] A
tip end of a threaded shaft 70A of the second elecllr?c-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, and the support bracket 71 is fixed to the inclined floor 34 by using suitable fixing means (a
supporting méfitsenestmosaand’inedite cabtsidw Liisresdaft dlpair of frames 73A and 73B are

coupled to a orfion 60A of the bracket plate 60 via.a second.rotatipn support point 62 (also see
Fig. 7), and tlaes%g?né}‘s‘? ?Q%\wélnl 38 é{r’eaﬁ%}d)’?o t %??Ihc ilnésgla og?q@? Bﬂ/%@iﬁsg ﬁtﬁ égﬁa ﬂx?ng means (a
supporting memkel; a0Rols @Rdihedike, el shewhdrasthera anaipetdiistan seeend equpling
members 64A and 648 are coupled to the other end portion of the bracket plate 60 via a third rotation

support point &8y &vithtive 4ir Stoouplimrpenerbardcditvisicadpledtonisd sedoritkedpplingeriémber 648 by
using a pin 64C so as tg be able to swing, the pin 64C passing through an elongated hole. [0064]
Voreovbr. a5 SHOTTPHE, S 8 FIg, WG RO TG dbkA inclodes a
support frame; &, 8iPalb L5 4IShAnfiISeaNddRealaHides S8H R @§Jiﬁaﬁﬁglé& GRuPling.frame 69

e

extending in a left-right direction. Each of the first and second linear guides 68A and 68B includes a
table 66 and awdic6 pfaktendingdithe3dpper-lower direction. Herein, the support frame 65 has a
substantially rectangular and annular shape and includes alﬁpair of first and second fr%[ges 65A and

65B extendinddfrite ety Hirk&ion BhArgaaF St S folirfR frhin 888 it BaBS extending in
the upper-lowgg dirgetion. Howgyer, thie,sHPRad.fameGadsNotimi®ed, :his FPLnibsgx@mple, the

support frame 65 may be formed in a parallel-cross shape. [0065] The second coupling member 64B
is connected teappdriiothointhiasetond rarne G586 nttiteswppeaibframéveh bysusing guitable fixing
means (for example, a bolt), the portion being located at a substantially center in the left-right direction.

Moreover, the’ ¥ 67 BrHsatvaEfbaiedibe ShaisHdlitesaf 87 i LelsiertinehfeRnidé 688 are
respectively ﬁx%jé@e{%%Pﬁéduﬁ{ﬂ%é%%mcgr@s@lﬁée@g%ﬁ%éj PR, QLilestpRQIidrame 65 by using suitable

fixing means (for example, a bol urther, the table 66 of thé first'linear guide 68A and the table 66 of
the second linpas guide6 3B arenfspethivekhiixet: taghglhanddefhsultablépiaxtid fis@f thascoupling
frame 69 by using suitable fixing means (a sur:%)rting member, a bolt, and the like). Then, the coupling

frame 69 is fixBE'RS S RIEIRISLATEM AU By theife dnrApIecBaner HEARE TR suspsHih g HEber, a bolt,
o et Thont L0988 The b dec fedeaumpRdet.0x e ISt famedhaebine suppor

frame 65 via the sliding mechanism (details wil escribed later). Detalls o pporting structure
for the lifting derkabh willdze slesenhes:tatRrcoupling hinge 38.  As a result, the inclined floor 34

can be inclined in the width direction 300. To be specific, the mclined floor 34 can
perform a seesaw movement about a virtual straight line 400 conmecting the cam
follower 41 and the rod end 42.

[0057] At this time, by the sfiding 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 fioor 34 can be performed smoothly.

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



[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 oinqueFj1 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 Filge®). 0oespBhethi&inadaoniofdtrerdadnelsrscied platdes@f théovrineroatidR support
point 63 17 sli gtly moves forward. This forward movement of the third fotation support point 63 is
performed by ThSHTIUING GG St STl BB PR AL (P PEEeRR By, [0060]

With this, wheq the,thire, rofation suRpihpeiRtifdildhe bragketrplate S0 mavesipwardadhe entire
support frame 65 slides upward via the first and second linear guides 68A and 68B. Therefore, the
lifting deck 35cotimbe lliftedf the (seerfi thelinrdeuidscdsishépardoy S08érsiEi{B)e [8678] The support
frame 65 and the lifting deck 35 can he lifted down by shortening the s_tro_keiff the threaded shaft 70A

of the second IR BB IS LWESi TR Fo)- AR FE IRAFE RS IRRSERGD SKABVRThERK of the
respective porhiang ot e lifting meshanigmein s case-Gan-0e radily understaediipetefgrence to the

above explanation. Therefore, herein, the explanation of the movement of the lifting mechanism when
lifting down théxkftingdesk 35 isromittethd 00 1ycHis, thefbaardintcordgstaenofitimeageesént
embodiment is_configured such that the lifting deck 35 is appropriately lifted up and down by using the
litting mechan?gﬁ?]fﬁ?%lﬁfﬁﬁﬁl%&%.leétvf?ﬁ‘ijgfh%rﬁ@chaﬂ?%ﬁf%dh%é*ﬂggl%é)%gom OiNBt, the

swinging mechaniomof e, diiyen.slene: 38 wilbbe descibed indelail.100 724 As shawn i 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 portioh mbtheliféngdeek 3 bavinoshthirdicdupling: hing s:pamt e bEn@ouplingiswing shaft) so as
to be able to swing. Here, the third coupling hinge portion 50 linearly extends in a direction intersecting
with (herein, stRStahiiIR PrpdifdiEifar to) the walking direction 200 up to both left and right ends of

the lifting deck3aAryen sIgREP0)ote of the Lifting deck 35, the driven slope 36, and their

peripheral structures will be explained.
[0060] Fig. 6 is a diagram taken along hine 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 1ift 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 fioar 34 in the adiustment
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 slop¥&8. SinfiranesUSE, Bstindifiinmsepaiam) Prethohitte-rich, ihdordutearid portion of
the dri | 3 f hile slidi the_inclined fl 34 i le-dashed
€ driven sio gcen% % \ﬁqg%géf\%/\%r 6‘%’[}% SI‘}GI% L OMhed %ﬁl'ﬂ% Ezi,lafnﬁoarb 4c Segglgté: g@ %}aﬂgyg €-dashe

arrow 504 in the partial vie n contrast, when the'lifting dec IS lifted down after the

lifting deck 35imdifigchup (theathirg gouplingyhinge:neetige, 50 deaalsadilied dawmititig: tgl inclination
angle 4) of the driven slope 36 continuously becomes small. Simultaneously, the rear end portion of
the driven slopei8éiradvedsaeriwandwhile sliding on the inclined floor 34. [0076] Thus, the boarding

pidse 20 o U posar iR ErLin SoRuies pgh e e pelnsloh ange e drven

18 .
slope 36 cha SWh th ec in other words, riven slope 36 swings

relatively withsespectdedbedifting dgcs R bandthateaend Peripfekifie dpvan slanReg 36 moves

(swings) linearly in the front-rear direction. With this, the driven slope 36 forms a slope way between
the lifting decRB5avat, thevichody THd o8 hiwatkingchatsage B pdShitindgMEchaninteddr kifting Deck

35 Next, the sliding mechanism for the lifting deck 35 will_he described in detajl. [QQ77] As shown
i Figs. 6 andFoURE SO oA R hor R Godi s 3 and the scbpos radkel 11 i

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 abile to
swing, the pin 64C passing through an elongated hole.

[0064] Moreover, as shown in Fig. 6 (also see Fig. 7), the lifling mechanism for the
lifting deck 35 includes a support frame 63, a pair of first and second linear guides 68A
and 68B, and a coupling frame 69 extending in a lefl-right direction. Each of the first
and second lingar 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



19 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) i©formed at 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
mechanisms Wﬁﬁdﬂ%ﬂﬁﬁ%@%e é%@lﬂh%’ﬁé?"s‘fﬁﬂ'}@ arpgrely- é‘i?t%ﬁéﬁii’ﬁ in the front-rear direction; a

spring 84 (clagi RO, Wed SLau e SAUNG shall A3, B0k PR opher IebRIa,B7 and 88

respectively ¢ ta ting en oth en po tions o spring shaft 85 are

externally threagied; ardgyitableqdixing Reansy(audbrnE:ihe likerarethreassedly eaggagre with both
end portions. Thus, the movements of the stopper members 87 and 88 in the front-rear direction are
restricted. [OOBz}iWé%w@dW%émﬁébﬁglF&’ébtéﬁﬂéﬁﬁ e régrl efral gt isEtNe spileEr8ETsthiked to the

table 80 of the t ird i e83Db SUI Ie fixi ns (ab tand the, li %hThe stopper
member 87 lo¢a é[’g a? ?ro 83 p(%%lon HE spr?nrél)%%gl n}?(ed e(%%nf%é?egﬁ a%e E’% e Tlftlng deck 35
by using sunta@@éeﬂogm@m%(ﬁéuﬂﬁqﬁm&mma@fes%belmr@m like)upe83iake be wpecific, the
lifting deck 35 is disposed on the table 80 via the first and second biasing mechanisms 86A and 86B.

With this, the fifiingsdiedk S5 (mndaire diverasiplse B bupladthertte st eéibgSyddmaite in the

front-rear dlregxlxo 2 bg/}’;[ gre;dstliglp %le 66 of the second linear guide 68R 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 lifung 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 506 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 support point 63



20 of the table 80 in the front-rear direction. The biasing actions of the first and second biasing
mechanisms 86A and 868 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, th¥ drive 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 theligbtly rear ditettiod. AShis bsurrdeoskoeerivites fhiee it froprodRediréétion is

applied to the.table.80. [0087] As shown in.Fig. 7, the sliding mechanism for.the.liftin Igeck 35
includes a pai}lrS SFfour eggg?ﬂt#ﬁtmilﬁ}@%é)ﬁdlgs% %ﬁ%ﬁé‘%@%@éﬁ?gﬁ tﬁgg)%l}%pa“ﬁgﬁt “finear guides
92A and 928 ingludes 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 65, and the rall
91 of the fourf@tdajdide 9 s tixdd b thathikiframe 685G bylusnrslitaple fikingaresans (a frame

and the like). Moreqver, the fifth linear guide %ﬁ& is provided in the vicinity of the fourth frame 65D of
the support frAMVEES B tie TPYT SHatS Rt IR Glte 28 U188 15t {8ih e 65D by

using suitablegixing Means {adkame aedfhslike) Fuuhes. hediibadert35 ik sHRraued by the
tables 90 of the fourth and fifth linear guides 92A and 92B. [0089] With this configuration, the slide

movement of tne¥iftifg ddtk 85 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 sugilpﬁﬁt tﬂ% FrARgrtiBeR 84 dhad i A% &4t birBBAS By Uy IHE S Ring

mechanism f%ezsjtroke of the threaded shaft 70A of the second electric-powered cylinder 70 after the

lifting deck 35 1s 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 33 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 s 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 abie 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 dack 35 (driven slope 36).

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



the lifting deck 35, and the lifting deck 35 can be supported by the support frame 65 via the sliding
mechanism.  Example of Connecting Boarding Bridge 20 to Entrance HA of Aircraft 11 Next, one
example of connecting the boarding bridge 20 of the present embodiment to the entrance 11A of the
aircraft 11 will be explained. [0091] Each of Figs. 8'8nd 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 aircratft.
Fig. 8 shows a state where the lifting deck 35 is in the middle of being connected to the entrance ILA
of the aircraft I, and Fig. 9 shows a state where the connection of the lifting deck 35 to the entrance |

IA of the aircrafirtits contirialed: {0092 BT hedvperation dfccoitheadifigahd4boardivgststide 126 of the

present embodiment to the entrance 11A of the aircraft 11 will erformed in the following manner.
0003] Fret B E TS B S S5)  HMEeh SOl dthe VTG SHABAE, TR S o

ao!justmen_t Passadems3eWings Iﬁ;ﬁ‘@olﬁfﬁ@%ﬁ@@ ﬁiﬁﬁé@%@ %ﬁ%%@lytm- P94 Nexti g boarding
bridge 20 is moved closer to the aircraft 11 by moving the drive columns such that the damper 40 of
the boarding BEdg&520 contacts the aircraft 1!, 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 eadAGHer iy Bec G e 8 fecharnit{8wah SiePhy ihdRierarrEd floor 34.
[0095] Then, gLiys ﬁ?gﬁﬂ(%? BOSHAR:Rf Eﬁeﬁﬁfﬂg%ﬂgg%ﬁéﬂ e boarding.hrigdae #.is lgwer than the

position of the floor portion of the entrance 11A, so that it is possible to open the door of the entrance
11A of the airéseiihidc]COQR AsdhewnianHppeSandBimaftesithecdaoeofzlge, emrantealidA of the

aircraft 11 opens, the lifting deck 35 is moved (rises; is lifted up) to the same hei%ht as the floor portion
11B of the enfi2fiee FRASPIRG &R a%%ﬁ%%mmm@m‘f&%ﬁ@m&ﬁgc Y&k 35, and a

damper 51 madg, of synthgtig rupber _J%&?yéedsﬁ%ﬁﬂm%ﬁél%?gé%RS‘QREH‘?ﬁ‘eJp%ﬁiﬁfv‘i’@% gatggnce 11A of

the aircraft 11 by the sliding mechanism for the lifting deck
Fig. 6, the rear end portion of the driven slope 36 moves forward while sliding on the

inchined floor 34 (see a chain double-dashed arrow 504 in the partial view 6A).
[0075] In contrast, when the Hiting deck 35 is Tified down after the lifting deck 35 is
lifted up, the third coupling hinge portion 50 is also lifted down. Thus, the inclination
angle ¢ of the driven slope 36 continuously becomes small. Simultancously, the rear
end portion of the driven slope 36 moves backward while sliding on the inclined floor
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.

{00771 As shown in Figs. 6 and 7, the siiding mechanism for the lifting deck 35



[0097] As shown in Fig. 3, the lifting deck 35 includes the damper 51. The damper 51 is attached to an
entire front end portion of the lifting deck 35 in the width direction 300. Thus, the damper 51 can
cushion the shock when the lifting deck 35 contacts the entrance 11A of the aircraft 11. At this time, as
the third coupling hinge portion 50 is lifted up in acEbrdance 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 walkilag passhijeedi pthie Biingidepki 38 froviset sevtheé plene ofdieviakidgpassage 31
in plan view and used for the connection with the entrance 11A of the aircraft 11; the lifting mechanism

configured to RS Bnd d6vim thimtngiede 3acludks bl eh adpaabsharighdy i fied end
portion coupled. to the ing; deck 35,by sing the.thirg eanpling,bingeRQ ard thefregsend portion

supported on the walking passage 31. The driven slope 36 is rotated around a shatft of the third
coupling hingeupPobydine mowdaant.oiiheiitting slepkdd53t 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 IEXE1BD e tvetAhROTIsBr TBriens TR D ithie@pfratice e bisart R IRRHEPBEERTSS of the
boarding brid 's%i inated, sa that a continueu %ﬁg can be formed therebetween. [0100]
Therefore, in %%(f:%r a{n(r)l ée\\/]\;"‘itt t eeC%rggrd?ﬁgl tr?é%re @gofit eﬁlgr%ég%r%itt gir?lﬁodiment, the difference in

level betweenjtheentrapes 14 Adfienicialat bane the baacding R3theidgen20aandiateliminated. In
addition, for example, since it unnecessary to lift up and down the lifting deck 35 each time the
passenger onstieavhekh & Gotsvr adbfineanineat (@ MeNssteRer s Shoshfiget on and

off the aircraftlg[(l fég{gh%gv% )to the terminal 10 [0101] Especially, in accordance with the boarding bridge
20 of the presen?’embodlmént, the height of the lifting deck 35 can be adjusted by the simple lifting

movement of thestiftingdeck 3& Thersforadha fiognqf thediftinereska3anis Bot inglinessand can be

maintained substantially horizontally. On this account, it is advantageous in that the positioning
between the lifthordeck85zasidtHe foorgoetionhe EBnbtthedirerigred I isSédsipsiBlB®yMoreover, in

the boarding bridge 20 of the present odiment, the lifting deck,35 ipcludes the sliding mechanism
configured to & ﬁ’iot‘Hédf é@%&gg%gv%ﬁﬁ%:&ﬁg;%&ﬁ? ?i%t?ﬁﬁ%bf%%?eggri%%dgg c'):eﬁ%cggl%‘é height as
the floor portiqntd 43 0tiRe Srtkages LdA by the lifting mechanism and contacts the entrance I IA by

the sliding mechanism.
[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 siopper 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 868, 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



[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 LIA. Therefore, such gap can be eliminated in addition to the difference in level
therebetween. [0104] In the boarding bridge 20 ofthe 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 aftsshebiinttha plentcof-the idictinied. flobre3hiqinD sinapbie, fishasdsewhére the edge
of the floor of the lifting deck 35 and t 4 edge of the flqQor portion 118 of the entrance 11A of the
aircraft 11 arebﬁ‘?)'f’%g}‘éﬁf@l”fﬁnésagc%&]&h%%é@gﬂ‘%nd%sg%fégeaff’?o be parallel to each other by using the
inclined floor AsEspagially:;iy, ageqidanrerwitidhehoawing bidge,20:0f the.presenkempodiment, the
lifting deck 35 and the entrance 11A can be adjusted by the inclined floor 34 to be parallel to each
other even in theiri cdl ke aif the theolidmdntind thedivkegehim?isintliihé doardingrbridge 20. Therefore,
the operation of connecting the lifting deck 35 to the entrance 11 can be efficientlyé)erformed. [01061

In accordancéftitH the@BEHINED YL 26 ‘OB tHe BrelRis: BRTBBUFREAT YSHT £pBEitidn Wiere the
damper 51 of the lifting decle 35 qantacis dhe &NiraBEe AL Ne ahlR A2 is Gansedie yther slide by

using the first and second biasing mechanisms 86A and 86B of the sliding mechanism such that the
lifting deck 35inpressasdgainsittveesiirndehd hickiGs, the brasiritpofisedabtihe tiltingeleck 35
(damper 51) to the aircraft 11 is generated. To be specific, when the table 80 is caused to slide from

the above cont8fhoRitisrHutls fskwie mimgaatrRache predind d55n st the BN R, as shown

in Figs. 8 and t { I r} f inst the reaction
force of the sp?%%gg%%% %&h%%ﬁ%%%%ﬁ{ng‘%sﬁyﬁﬁ%ﬁg%gg’%ﬁ?@%ﬁ% ?n&(?rg Ec?éﬁéﬂ g‘%ﬂ%&d 88, and the

biasing force gfthesdiftingdetle 35 (aampearib)dirsheradsciaticliba ssgppreatedibased &N the reaction
force of the spring 84, the reaction force being generated by the above compression of the spring 84.

[0107] With thEHEEbvA t8mfguiafisn 7ifisctidiamesimptatth B bba féfire sty e 105t présent

embodimen, seqR 84956 Whele e.9ap.0stean e inaeck, 35 demparal) angine entrance

1 LA (outer wall) of the aircra anges by ups and downs e aircraft 11 e getting on

and off of the passengersinthediftingyleck 3B hel dampendii) candbecavsediedaiow the ups and
downs of the aircraft 11 in the front-rear direction by the actions of the first and second biasing
mechanisms $¢REnd 8eBythimegszuide 924 is 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 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



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 teachiﬁg 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 bridthe 20ing tsekptdsmet hmibbigmsienlk, HecamdwauppRitpdd i supemt fesepfingRinge 38
linearly extenqls to the ight end of the cab 26 in a direction (width direction 300) substantially
perpendicular Sstq}g%n\%fﬁf%‘gnégl%ction 200. However, the direction in which the second coupling hinge

38 extends does nothayesie HERBRRBHICHI Ieath 8 MElKIBY diKarlian-2Q0A (AL Aer axample, 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 dirsttionsinewdwighethd sesoertdind ubtingdaidie 18&lexteAdstisimompesgsendicular to

the walking dire%tio‘n 200), the inclined floofrgi? canFﬁ)e ?%p{qgriatelgz inclined in the width direction 300.
[0111] HoweVERPRIBELR WherEaRRs dlratiths MrRichl the' sEe BRI inling hinge 38 extends is
perpendlculargé@stme waking-elirestion 200,80 406 bawling bridge. 20 i, Doghdheprigsent
embodiment, the rear end portion of the driven slope 36 can be adequately moved backward. This is
advantageousdarthat thiednclifationdofithedrive prstopeiB&oamise thadesnvalbivhenriconiiecting the
lifting deck 35 and the entrance | IA of 26 the aircraft 11. ) .

Fig. 8 shows a state where the lifting deck 35 is in the middie of being connected to the

entrance 11A of the aircraft 11, and Fig. 9 shows a state where the connection of the

lifting deck 35 to the entrance 11A of the atrcraft 11 is completed.

[00%92] The operation of connecting the boarding bridge 20 of the present embodiment

to the enirance 11A of the aircraft 11 will be performed in the following manner.

[0093] First, the cab 26 (fixed passage 32) is turped around the vertical shaft 26A.

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 parailel 1o each other,

they can be caused to be parallel] 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 11A, 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



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 11 A
such that these become parallel to each other is nt#t 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 Fiegk 5, tné potating Shaterdoof syaHEHamiher istamssbsroated thedleRi@eH@ortion of the
floor panel 101.. ]01.13] Further, in. the lifting deck 135, a ruhber plate 400 f(elastic plate) is disposed on
p glgaor%é]}% 8nﬂ‘ Sg?epgnrkePfg)F algcra? gl]% the SHQH’I IB&C anism l%g?xe rﬁlgjl%’ﬁ%)ﬁé%( p

the damper 1 4048 o 'spread dverine amper a e tfloor panel 101
and cover they§oor panel 101 substantially entirely. A fastening region 40IA is provided at a front end
portion of the rubber plate 400 in the width direction 300 and is fixed to the damper 151 by using a

suitable fasteHIngy mémbemariadhgsivenel hitivglithok 33 fechedintedgiorrudiB Bhpdwaed>at a rear end

portion of the rubber plate 400 in the width direction 300.and is, fixed to the floqr panel 101 by using a
suitable fasteHiALRIEHBAP GPAE é%&?‘ié’fi‘zﬁ‘\/\’/ﬁﬁ'?rgg gg%ﬁk S b “:H'Lhtgg 83?1111&1)8 151 rotates

uration, whe

upward aboutifie r@taiing,shaft 100 RRsadeniha diving.foree plia-Arivinghaewer: (aptshown), such as

a motor, the rubber plate 400 can be moderately inclined from its rear end portion to its front end
portion in the Wit dieettéoaft300 bitttheselmstias dotitirdEthekubbmep laid060 Thiiksdhe displacement
between the lifting deck 35 and the entrance 11A which are not parallel 27 to e C%Ot er can be
absorbed in a&HHPRMS HiArRerRisdrRbabielifnsiderk orihs H&%‘b“bﬁ’?@zee 6'of'fhe present

embodiment is, configured sugh fhALhaihihe iftina deckc35 andthe srvenslang. 3 slidedn the walking

direction 200. However, the present embodiment is not limited to this, and the other method may be
used. 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 33; and the driven siope
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 is 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 11 A of the aircraft 1! and the boarding



[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%he slide floor 110 (damper 111) 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 tiéigeclihesh fioctiBdnated. thé siddingrs tforcts penplm diecsimiplifiedc @b ay7ioMidrepver, instead

of the slide floor 110, a rotatable rotating plate may be provided on the floor panel 201, Specifically, a
rotating plate FOHANTAEE Atng slsel PSP Holn T PR ARET 941k SPreleha it 8P1é‘"é{nﬁhereof is

coupled to thefrant.UpPAr BRIJANRYAISING &.CAHRYING: DGR fheSHERAS 2 Ringe, Exfending in the
width direction 300. When the lifting deck 235 is not connected to the entrance 11A, the rotating plate

is folded and déspasedion the floor panel 201. When the lifting deck 235 is connected to the entrance
11A, the rotatir%gﬁplate is unfolded such that the other end thereof reaches the floor portion 11B of the

entrance 11A {39 sfwrtithisneverrdease Siitiesr e srdng eaa el iBtbrovided, the
gap between the é'jf}%ig SegK %ﬁéleg@% Ebtise&tmc&j%lﬁ%ﬁ"gﬁg é??% Sasily fHmInated &8 Ipdystrial

Applicability [011 accordanc e boarding the present invention, the difference in

level betweenithe:ba@asding bridgefars the faniranereaffiiezrdeniablei badyigealinbe slintmated, and the
passengers can smoothly get on and off the movable body from and to the terminal. Therefore, the
present inventiaipch suiaimeal s bisizexatpleCarildsr #a0aRr BoardirmyBaeRye. Réferdifce Signs List

[0120] 1b0ardipn(gi&r)incligge bsé¥v§%%1r1n the lifting deck 35 and the floor portion 11B of the entrance 11A is
easy.
{01027 Moreover, in the boarding bridge 20 of the present embodiment, the lifting deck
33 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 11A
by the lifting mechanism and contacts the entrance 11A by the sliding mechanism.
{6103] 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 [1A.  Therefore, such gap can be eliminated
in addition to the difference in level 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 siope 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



10terminal building 11aircraft (movable body) 20 boarding bridge 23auxiliary stairs 24 rotunda 24A
shaft of rotunda 25tunnel portion 25Afirst tunnel 25Bsecond tunnel 25Cthird tunnel

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 34 10 be
parallel to cach 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 86A and
868 of the sliding mechanism such that the lifting deck 35 is pressed against the entrance
11A. Thus, the biasing force of the lifting deck 35 (damper 51) to the aircraft 1] is
generated.  To be specific, when the table 80 is caused to slide from the above contact
position such that the lifting deck 33 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, ihe reaction force
being generated by the above compression of the spring 84.

{0107] With the above configuration, in accordance with the bearding bridge 20 of the
present embodiment, even in a case where the gap between the lifting deck 35 (damper
51) and the entrance 11A (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 25 (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 §6A and 86B of the
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sliding mechanism. Therefore, the generation of the gap can be appropriately
prevented.
[0108] From the foregoing explanation, many meodifications 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 exampie 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 Exampie 1

In the boarding bridge 20 of the present embodiment, as shown in Fig. 3, the
second coupling hinge 38 linearly extends up 1o 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 fo 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}, tbc
inclined fioor 34 can be appropriately inclined in the width direction 3G0.
{0111} 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
adeguately 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
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the aircraft i1.

Medification 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 33
and the entrance 11 A such that these become parallel to each other is not Hmited o this,
and the other means may be used.
[01121 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 401A
is provided at a front end portion of the rubber plate 400 in the width direction 300 and is
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 suitzble 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
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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 siope 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 111) can slide in the walking
direction 200 by e sliding device {not shown]}, such as a linear guide, so as to contact the
entrance 11A. Therefore, since the driven siope 236 does not have to greatly slide in
accordance with the sliding operation of the slide floor 110, the structure of supporiing
the free end portion of the driven slope 236 by the inclined floor 34 and the shiding
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, cxtending in the width
direction 300. When the lifting deck 235 is not connected to the entrance 1A, 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 [1A.
{01187 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.
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Industrial Applicabtlity

[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
[01207 1  boarding bridge system
10 terminal building
11 aircraft (movable body)
26 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



68Bsecond linear guide 69 coupling frame 70second electric-powered cylinder 70Athreaded shaft of
second electric-powered cylinder 70B main body of second electric-powered cylinder 71support
bracket 72fourth rotation support point 73A, 73B fr%me 80table 80Acutout portion

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  rodend
42A  bail
428 rod

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

606A  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



81rail 83third linear guide 84spring 85spring shaft 86A first biasing mechanism 86B second biasing
mechanism 87, 88stopper member 89A motor 898 rack 92Afourth linear guide 92Bfifth linear guide
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65  support frame

65A  first frame

65B  second frame

65C  third frame

65D fourth frame

66  table

67  rail

68A  first linear guide

688  second linear guide

69  coupling frame

70 second electric-powered cylinder
70A  threaded shaft of second electric-powered cylinder
70B  main body of second electric-powered cylinder
71 support bracket

72 fourth rotation support point
73A,73B  frame

80  table

80A  cutout portion

81  rail

83  third linear guide

84  spring

85  spring shaft

86A  first biasing mechanism

86B  second biasing mechanism

87,88  stopper member
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the driven slope forms a slope way between the lifting deck and the walking passage by rotation of the
driven slope around the coupling swing shatft, the driven slope being rotated when the lifting deck is
lifted up and down while maintaining a substantially horizontal state. [2] The boarding bridge according
to claim 1, wherein: the lifting deck includes a sliling 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
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 positior&ﬂg&yﬁhe lifting deck contacts the entrance. 33 [4] A
boarding bridge comprising: a walking passage; ifting deck provided in a plane of the walking

passage in[PJan vi%wb%g%}@egr{&)éecg&g%ﬁg%yvith an entrance of a movable body;

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 forms a slope way between the lifting deck and the walking
passage by rotation of the driven slope around the coupling swing shaft, the driven slope
being rotated when the lifting deck is lifted up and down while maintaining a

substantially horizontal state.

12] 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 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.



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 walking passage includes: an inclidéd floor configured to adjust inclination of the lifting
deck and the driven slope in a width direction; and an inclining mechanism configured to be able to
incline the inclined floor in the width direction, the driven slope forms a slope way between the

lifting deck and the walking passage by rotation of the driven slope around the coupling swing shaft,
the driven O%!?pe bt?mgg ro teq)indaccordance with movements of the lifting deck, and when the
inclined floor is viewed ih B}gn Vi e,ct?l%ufﬁlt‘igﬁ%gdeck and the driven slope are attached in a plane of the
inclined floor. [5] Aab\%ﬁ%kgéﬁg comprising: a walking passage; a lifting deck provided in a
plane of the walking passage in pfah view and used for connection with an entrance of a movable

body; a lifting mechamigm cREUgHRIQIR Ypand dovwn %ﬂifﬂ@%g&%!ge%q@ian vidwrivenstepe
including a fixed end portion and a free end portion, the fixed end portion being coupled to the lifting
deck by usipgoaaaimlingwwding shattbefreamensble 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 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
configured to be able to incline the inclined floor in the width direction,
the driven slope forms a slope way between the lifung deck and the walking
passage by rotation of the driven slope around the coupling swing shaft, the driven slope
being rotated in accordance with movements of the lifting deck, 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] 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 enirance 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



34 portion being supported on or above the walking passage, 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 elastic plate provided to spread over the floor panel and the
damper; the driven slope forms a slope way bé#ween the lifting deck and the walking passage by
rotation of the driven slope around the coupling swing shatft, the driven slope being rotated in
accordance with movements of the lifting deck; 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 mchng%-d in a.width dlrecﬁonnoof taf'beellif{;[lﬁ% de\?\‘/%#iegé rotation of,the.damper about the rotating shaft.

[6]The boa@%‘fﬁﬁ%r%&% at %tclhg 0 Claim 1 or 4?V r iﬁ?ssage’tr‘?fehﬁﬁﬁlg deck includes a floor panel

connected to the dARSIAPERY NGNS fiowP thaawinmalialt andha ade,\agpsupRAMigrRy the floor

panel and configured to slide in a people's walking direction; and the slide floor ‘con e entrance.
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;

the driven slope forms a slope way between the lifting deck and the walking
passage by rotation of the driven slope around the coupling swing shaft, the driven slope
being rotated in accordance with movements of the lifting deck;

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 contacts the entrance,



