BOARDI NG BRI DGE BACKGROUND OF THE I NVENTION Field of the Invention [0001]
The present invention relates to a boarding bridge (passenger |oading
bridge) used for transferring passengers between a term nal building and an

aircraft or vessel (passenger f Feyies of the Related Art [0002]
Typi cal boarding bridges are kngémgwa%ngﬁéﬁlcpi@}degﬁused for providing a

passageway between an airport termnal building and a parked aircraft to
enbark and di sembark passengers. Once connected to the entrance of an
aircraft, tﬂe boar di nB A% KdgB CrdN&:s QF JAHEAGEVEN TN | eads to the
aircraft. -This, enabl es.direct passenger enbarkation and di senbarkation

bet \/vegérlletif"’ec’%Z}1 n‘ﬁﬁ‘lerbiijPF‘di ng and the aircraft. [0003] The | ower end of the

door F[tb‘a\dﬂedrﬂ(?l SR SN FARGRIN (d18tad rier af boaydimgasedgat (saposhgéon

| ower than'the oor portion of the entrance of the aircraft. Therefore, if
t her e lbadiog dbf ferednaseidn fbevilansdemeey phesehgerspbetwvesnofa tiesmenet ance

and the boardi ng bridge, .t he door hunps against the boarding bridge causin
t r oubl il difygeAnenan & raifgobbr@ﬁé(?%gpagﬁgggg_rr}faﬁl@&f] For this reason, the °

pOSitiE?Qs%frzeﬁﬂ?an?rtﬂie” Phidgeaeeds to be lower than the floor portion of

the entrance; Tor exanple, by about a hundred and several tens of nmm This
hoveveip W As enysicatichoargirapl emdded the lkewedndidd efasititieset weeh e 1 oor

portion of the entrance and the passageway of the bopardin ri dge sometines
hanperRrQpadiEhger PaFBABRME YorP e 8 s éfb R%?ﬁtoﬁ?ﬁnﬂéﬁls@dggﬁngnggdsa

parked aircraft to embark and disembark passengers. Once connected
to the entrance of an aircraft, the boarding bridge forms a passageway
that leads to the aircraft. This enables direct passenger embarkation
and disembarkation between the terminal building and the aircraft.

[0003] The lower end of the door provided in the entrance of the aircraft
is located at a position lower than the floor portion of the entrance of the
aircraft. Therefore, if there is no difference in level between the floor
portion of the entrance and the boarding bridge, the door bumps against
the boarding bridge causing troubles, when the door is opened or closed.
[0004] For this reason, the position of the boarding bridge needs to be
jower than the floor portion of the entrance, for example, by about a
hundred and several tens of mm. This however presents such a
problem that the level difference between the floor portion of the
entrance and the passageway of the boarding bridge sometimes hampers
passenger embarkation and disembarkation. A passenger in a
wheelchair, for example, encounters difficulties when boarding onto an
aircraft from a terminal, owing to the presence of such a level difference.
[0005] With the intent of solving this problem, there has been proposed
a structure according to which a floor designed to be movable up and
down is provided at the leading end of the interior part of the cab of the
boarding bridge (see Patent Literature 1).

[0006] According to the boarding bridge disclosed in Patent Literature 1,

the leading end of the boarding bridge can be connected to an aircraft,
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wheel chair, for exanple, encounters difficulties when boarding onto an
aircraft froma termnal, owng to the presence of such a level difference.
[ 0005] Wth the intent of solving this problem there has been proposed a

struct ur, ccordi t 9 whi I . i t I p idown i's
pr ovi d’&'&ﬁa & Fﬂaﬂ%@&i ﬂaogﬁght&% %ﬁ%??hﬁﬁ‘gj@eg%@“gﬁog%\ééga% gfpﬁﬁgfc}boar di ng
bri dggqo(aretfat @Rk HibberArio® ) -thE08AGlarkrcor tThig dratilbe bpanttianhlr i dge
disclosed in Patent Literature 1, the | eading end of the boarding bridge

can belosimpatfethe aleor aff ritveafentrange roft bee ndivatafe. f IAJERr dhet heobd@sdi ng
bri dge being | ocated at it t the floqr. portior h
ont 1 arkesh Ty EReBeEE Wie ot b fesPhd VBt PRI BTSRY e HiBb e o
the aiwdd@[fa‘m'a‘hf;} %e?éﬁngor%sg»ﬂs&xmﬁ@ fidbk o RRIEST thReeRbiale fTaRy of
t he boarding bri'dge is |

ifted to substantially the sane hei ght as the fl oor
porti aslimindtes &mtrlaneédifferenctimeivetes thisefibevepodidt @f cilice epétasen t he

fl ti f the ent d th le fl f the boarding brid
o' hah thae S o 308" Sl uBIRRI N GeRaeRger) (Bah LATYY Bp Thro the.

”D"ab'\ﬁh&%fcﬁ{daaﬁ f&é‘%%é&ﬁggg ghaf éaggpsgfwﬁdy&s, thdemBRUB &6 09F0rf tHee

boar di ng ge 1S dto su antia t he sane height as the floor
porti asmirefafthe Sabsefhientlsl, i thmatressabiie Kool odi thier bneedivey viédge his

novabl e fl oor and the floor portion of the ca Sﬁ t hat the pgxsﬁengeg3 can
easi | yomsred & b stantiahyl the sasnagheitudh threlpas PR %51thenE@Boar di ng

bri dger%lflgatsﬁ?{gwtlait%grﬁ,]tequvélz f‘?ﬁef?éggg%%ﬁl?%ég t[h%og‘rc%vml‘%e‘fﬁfor LRg fparding

bri dge ifterature requires ng an oweri ng of the novable

floor pheneustion Wieglshaiy washangele dayseenmmpban eabiykmaor doothe
di sembarks fromthe aircraft, which hanpers snooth passenger enbarkation
and ditesniapkap#ssingrivoughihe eassagrvay | Bscboprding BRE9S terature 1

still Leaves, room for, i nmmtpye t, W regard to snooth passenger

enbar ka?ﬁ?fht hﬁar%ﬁ%gn{)'amg?%ﬁzgaﬁﬁ%é?Sﬁot her di sadvantage i s such that

since A Pbiever, | @eelpsiddigpeneriRetyeaPatdie reahterd | porecnesach

side of the cab when the novable floor is lifted, the wheel chair passenger

feel s lifteeunindy, lometiggngft Hdte himpowikdel chapr mihgnevem af fwheelchair
passenger, for example, embarks onto or disembarks from the aircraft,
which hampers smooth passenger embarkation and disembarkation.
Thus, the technique disclosed in Patent Literature 1 still leaves room for
improvement with regard to smooth passenger embarkation and
disembarkation.
[0008] Another disadvantage is such that since there exists a level
difference between the movable floor and each side of the cab when the
movable floor is lifted, the wheelchair passenger feels insecurity,

worrying that his wheelchair might run off.

SUMMARY OF THE INVENTION
[0009] The invention is directed to overcoming the problems described
above and a primary object of the invention is therefore to provide a
boarding bridge capable of easing the anxiety of passengers and more
particularly wheelchair passengers and allowing them to smoothly get on
and off a mobile object.

[0010] The foregoing object can be accomplished by a boarding bridge
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SUMMARY COF THE | NVENTI ON [ 0009] The invention is directed to overcom ng the
probl ens descri bed above and a prinmary object of the invention is therefore
to provide a boarding bridge capable of easing the anxiety of passengers

got o cantonty Y Fhlh e BRI AN dnat B o e
acconpl i shegahyayboarding bridge according to one aspect of the

i nvention, the boarding bridge conprising: a wal kway; a |iftable passage;
whi ch is bBdifdaked wasisagea pl ane of the wal kway when its plan viewis viewed

and can be lifted,and .| owered,in. ord hat it i t to. t
o ol e oy clr o TEESTS AT Al o vl RIRREY SRl e
L ftengeW?s %@g%ﬂ@tﬁﬁd%}%@ ﬁﬁeHQaﬁ@ﬁo%ré@“ﬁ?o?déz_e%haﬁ"/l“t! i'secéﬁ'ﬁﬁeiélﬁr end,

| ocat away e one end, being kept in a condition in whic
subst ant anldntranckeyel mobilereneetesndt s bet ween the other end and the

And The of hor ertnAHa" Faic s 6ok o KBOF eobe RIS e e 1574 ofrdtE and
2L NSRRI e AL ER? WIS 8 Fochobiub 30 ©

the one end, being kept in a condition in which substantially no level
difference exists between the other end and the walkway, whereby a
passage including a rampway located between the one end and the other
end and having no step-like level difference is formed, and

a protective member which projects upward along a side of the
liftable passage when the liftable passage is lifted.
[0011] According to this arrangement, a liftable passage is provided
which is configured to be lifted such that the one end rises while the
other end is kept in a condition in wh.ich substantially no level difference
exists between the other end and the walkway, whereby a passage
including a rampway located between the one end and the other end and
having no step-like level difference is formed. This enables it to
eliminate a level difference between the liftable passage and the
entrance of the mobile object. Furthermore, there is no need to lift or
fower the liftable passage, for example, whenever a wheeichair
passenger embarks onto or disembarks from the aircraft, which leads to
smooth passenger embarkation onto and disembarkation from the mobile
object.
[0012] A protective member is also provided, which projects upward
along a side of the liftable passage when the liftable passage is lifted.
This eases, for example, the anxiety of a wheelchair passenger who
worries that his wheeichair would run off the liftable passage.
[0013] The protective member may be configured to move to a position
higher than the passage surface of the liftable passage when the liftable

passage is lifted and to be refracted to a position of the same height as
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[ 0011] According to this arrangenent, a liftable passage is provided which
is configured to be lifted such that the one end rises while the other end
is kept in a condition in which substantially no |evel difference exists

b h h d h | wh J.nel udi

a9 Bessadeeraen Phe edPUE Y Hae R cCIFERG BRRRE MR

step- | ifkgpleey8hsdhbiiriengerds formed. This enables it to elimnate a |evel
di fference between the |iftable passage and the entrance of the nobile

obj ect[00M4]t Herfiret dink meeehagismo megdbedfuritier provislest, tdrecouptiapl the
passage, .for. exanpl e eve wheel chai r passenger enbar ks ontq. or
G sontaioteChv 8 mERer fe Rt ARl HAESAAe I CerBLth PaYeenber SR i on
ont o arﬂ@n%éﬁggwmtbﬂﬂ d6Qmdie W%‘c'c%r@?h@%twitﬁwpﬂéﬁ']g%nQI R\pEEingeofrember
is also provided, which projects upward along a side of the liftable
passagéewhi¢raltibepbebhgkl espas shgé whelni thedliftibis masesge fisr lifbeahpttes t he

anxi ety of a wheel chair passenger whg, worri es tR%tél Bi s wheel chair_ woul d run

of f t HAIPFINB| BEFARERJROVERJP3R RARIIHbIHEPeYd RARPARE SHFaured to
t Bl : t f ey
Thon (8 ORI Pag8Eel BR, WIBPARSS RitaHIE] BESsabel RE lolerdhl SRpssaoe

the sagmtbetigbt masmbethespasisageduof acpoeftidenfl thé addraepheigpgeasr thee | oner
position when the |iftabl e‘gassage is lowered. [0014] A first link
nmechanP@ss3@s shefaes oidheplidabledaspanecolgl iawet RESHIVt ecti ve menber to

el LR S ML BT R oo,

downwa anc th’ri'si ng "an wWer o)

such tipt fiBenidlenkchbabi® Bassag imolvief iedoohjiue abicot agith ves meiaatd noves
to a position higher than the passage surface of the liftable passage and

when tloavaring aifl thepdidtalyje passager ddere He e dieed itoeempidEra idedieatettted to

L I

pr ot ecfgoues|METbEle 4ra neRe rred rPymb e bl o vidal BeERaBhs® sAdas dfoteve in
conjunction with rising and lowering of the |liftable passage, there is no
need tliftebid ppsaadedaodttbed drailkway toeehanimsmodséd ther popecéiventy erhber,

protective er. [0016] A cl garance portjion may be praqvjded,between a
Bl e cand o T a6 pacbufeSafil ERESHRRIES ¢ BPLE Al NSt Rcti ve
menber , , Afgh ayhbA Ry r@%t@&ﬂ\ébd%rﬁeérq%vs%éfragté@etouww@rpsgmd}f dthehe
cl earance portion en the protective nenber is retracted to the position
of t hessmme hletgightasashé heapssgageursactact tbk tiftable fpadd agpassagéower a

| ower posjition. [0017] In this arrangenent, the use of the |id enables it
to prel@pitiQfenetrati on of dust etc. into the clearance portion.

[0017] In this arrangement, the use of the lid enables it to prevent
penetration of dust etc. into the clearance portion.

[0018] A second link mechanism may be further provided for coupling
the lid to the liftable passage in order to open or ciose the lid in
accordance with rising and lowering of the liftable passage such that
when the liftable passage staris to rise, the lid is opened thereby opening
the upper end of the clearance portion and when the liftable passage is
lowered with the protective member being retracted to the position of the
same height as the passage surface of the liftable passage or a lower
position, the lid is closed.

[0019] In this arrangement, the second link mechanism operates the lid
in conjunction with rising and lowering of the liftable passage, which

eliminates the need for a dedicated driving mechanism used for opening
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[0018] A second |ink nechanism may be further provided for coupling the lid
to the liftable passage in order to open or close the lid in accordance
with rising and lowering of the |iftable passage such that when the
liftabl e,passage,starts to rise, the lid is opened thereby opening the
upper ®nd ?S?ﬁbﬁgfggrance portion and when the liftable passage is |owered

Wi th tiag RyjotEed || Mea RS sBY haglihalRd t @ figoposidéemnefuding e

hei ght™ as t'he passage surface of the l1ftable passage or a | ower “position,
the |ignésecdosedndddab®d 1o the ssmraangewnénthe t helsbr omidjddtnka nettheghi sm

operates the lid_in conjunction with risi. nd |lowering of the |jftable
passag‘@,ec\tﬁﬁ%%mefc?rrﬁ 'ﬁté"t‘ésa’f‘ﬁeior\'\é?é'dngotrhea"g%(ha}@ag%ﬁkdlai”\?{igﬁgdﬁ'é’@l‘?aﬁl%qﬁ used
for o I | 0S4 [ ' b el ude:
211 7 ooy B adflRe S PRLTRYOPRLY ftathBE o 11 ARV UBEREARARE R < e
mobi | ethalt) eetvesd asf thargotremhanmicsnahdrid ifréehg rapdabbtaein g phassénféabl e

deck; and a driven sl OE‘S" having a fixed end pivotally attached to the
|i f t apvalldeekdigaatiant pEE @i M ik SyEiagss oddhenwadkway. evdersia he fras) y

oV bl £ B BRSSEGSTIMRA 0 o e TNl 08uR JFUAL SHET AR dde

wal kway, rern ree end noves alon surface o

as t hembivkisahtherdpgkioravieg, thdeehywher Bengekhe th@mmgyicbeewreantihthe
liftabl e deck and the wal kway. The protective nenber may be provi ded at

bot h swadevay. t Hhd iprobdtiéveavsateer o e Imovided &trbatemenes afhthainpl e
risi nqﬁng | ower i ng novenent of the liftable deck enabl es hei ght
adj ust A EQBPSI‘Q’HQ I'iftable deck and therefore the liftable deck can be

mai nt gigped |i NnagreyRstrafbledhd it hord 20AbR rEARg éh@ﬂoWéHh@%‘tmbbeé\ﬁ bhe
floor of the liftable déeck. This advantageously facilitates positioning of
t he |itheablifealleckleacdd ariateletso hidight | adjusomeartie eft thenddtapleoziyck rand

201t Blurelbie Lod Lablis S5eks T, Lok ude, & ald o0, TEehanl S captl o'

cort | USRI LSRG, GUAOTAL Nosl 14 10E° il e ool Lhe

ent r angevbytdden sdliydiangliteelsapositioning of the liftable deck relative to the
floor of the entrance.
[0022] In addition, the liftable deck may include a sliding mechanism
capable of sliding in the passenger walking direction. This liftable deck
may be configured to be moved to a position of the same height as a
floor c_)f the entrance by the lifting mechanism and to be brought into
contact with the entrance by the sliding mechanism.
[0023] In this arrangement, even if a slight gap is created between the
liftable deck and the entrance {outer wall) of the mobile object, not only a
level difference but also such a gap can be eliminated because the
liftable deck can be slid by the sliding mechanism {0 a position where it
comes into contact with the entrance.
[0024] Iin addition, the walkway may include a tiltable floor for adjusting
the inclination of the liftable deck and the driven slope in a width
direction and a tilting mechanism for tilting the tiltable floor in the width
direction. The liftable deck and the driven slope may be mounted within
a plane of the tiltable floor when a plan view of the tiltable floor is

viewed.



[0023] In this arrangenent, even if a slight gap is created between the
liftable deck and the entrance (outer wall) of the nobile object, not only
a level difference but also such a gap can be elim nat ed because t he

l'iftabl n be slid by th lidin h m t tio ere t
conee 1B lodft i wagfﬁﬂﬁr&m F s S0q863ap e Hoghat i MaRe s $

| nel Uafolpbirafi8P1S thboOlgb ot Ak YRIMES kHE & f) éﬁ‘ﬁbh'&%tbf)@h@fmb'&ﬂé bB}@al e deck
andthedlvensopeln wi dth direction and | t1 ng mechani sm f or
tiltingeyhecdn| bablrmatieoqyariatletl héo wiedich obtﬂmrtl amng’héhdal tiltable deck. and

the driven sl ope may be mounted w thin pl.ane of t tiltableflorv\,hena
pl an VEH&CHver ﬁ@nﬂreptfaﬁu gefygsn m@\)if%@& dngoQQF r}hetem 5anFe arife L if

the edge o, sﬁn% u«?fm&g? 44] émé%h ?a;%%'m tngt tRET A4 Slo aechh% aﬂge of

the f10oF of Shce hey can be nade parall el

to eacénphhes, by&h@gtittbbiéIfid@rb“@)rféﬂ@ﬂhpiﬁfb@@tnl dercanneetioneheteen the
liftable deck and the entrance can be established through the parallelism
adj ustifenerige wieirmnWétilhe Beakdi® Prggéntrance by the tiltable floor, for

exanp urjn

bri dgeﬁo[Qgﬁzglj- haeb%b%v%n f‘éﬁﬁ% ﬁ%ﬁeé{% ‘%tét\ﬂ??’é J?'ﬁ‘?gédg% gEean ag%eé;gof
the i nyghitim Wil mRees fallly bR appazesht f Fymt heef ofdimwing debedilad
description with reference to the acconpanying draw ngs. BRI EF DESCRI PTI ON

OF THEERAWNGS With2zferinee 1o itkeadopropanyirdvdsavin s one exanpl e of
boardi ng bridge systens having a boardi ng bridge constructed according to
an enbodi nent of the invention. [0028] Fig. 2 is a view showi ng a whol e

configuration of the BRagg pEE e RIPTIORC O/FTHE PRI IR di nent of the
invention. [0029] Fig. 3 schematically illustrates one constitutional

exanpl @0#7]a Righ 1 isar payauediiew shewbogranagehaingde at bordiing tyidge
enbOdlsr?/asr]tterr?é thhaewlnavegt ! ggardmg bridge constructed according to an
embodiment of the invention.
[0028] Fig. 2 is a view showing a whole configuration of the boarding
bridge according to the embodiment of the invention.
[0029] Fig. 3 schematically iliustrates one constitutional example of a
cab incorporated in the boarding bridge according to the embodiment of
the invention.
[0030] Fig. 4 is a view showing one constitutional example of an
adjustment passage and its surrounding structure, which view is taken in
the direction of arrows Y of Fig. 3.
[0031] Fig. 5 is a view showing one constitutional example of the
spherical slide bearing shown in Fig. 3.
[0032] Fig. 6 is a view showing the constitutional example of the
adjustment passage and its surrounding structure, which view is taken in
the direction of arrows X of Fig. 3.
[0033] Fig. 7 is a view showing the constitutional example of the
surrounding structure of the adiustment passage, which view is taken in
the direction of arrows Z of Fig. 6.
[0034] Fig. 8 is a view for use in describing one example of an operation

for connecting the boarding bridge according to the embodiment of the
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[0030] Fig. 4 is a view showi ng one constitutional exanple of an adjustnent
passage and its surrounding structure, which viewis taken in the direction
of arrows Y of Fig. 3. [0031] Fig. 5 is a view showi ng one constitutional

exanpl.e of the spherical slide bearin ﬁ shown in Fig. 3. [0032] Fig. 6 is a
vi ew SRYENHPN Fféa@o%%ﬁaﬂ"&ﬁﬁ an a¥ahpile of the adjustnment passage and its

syrrog@@ﬁ%s? bl:l A v;lé’W 1 Y58W, '%é@#ﬁﬁ\ed thé @(ﬂh??&b‘f‘?ﬁe%péﬁaﬁ% X of

Fi g. 'S Vi W show ng the& constitutional exanple of the
sur r oufiagti @@nﬁéctmgurma dfoarfdengdbusgmeabcpecsls\@geo e embodinest tedkée in t he
direction of arrows Z of Fig. [0034){ Fig. 8 is a viewfor use in

descr i IBVEG tGrme teagmmndran cam o aficoatt or connecting t he boardl ng bridge

secor e e ATEEh, Slo SpobMETHoRga En eRL iANER Badhoe,
oper atana fr ;félrﬂpslﬁe@ialng)etrhe Wwhdidi age bprehge 2 cior dihieg l:ﬁcma:tdmgermatgerrent of
the invention to the entrance of the aircraft.

according to the embodiment of the invention.

[0037] Fig. 11A is a view showing one constitutional example of a guard

plate lifting mechanism, which view is taken in the direction of arrows A

of Fig. 10, whereas Fig. 11B is a view showing the constitutional example

of the guard plate lifting mechanism, which view is taken in the direction

of arrows C of Fig. 11A.

[0038] Fig. 12 is a view showing one example of a state in which a

guard plate projects to a maximum extent.

[0039] Fig. 13A is a view showing one constitutional example of a guard

cover opening/closing mechanism, which view is taken in the direction of

arrows B of Fig. 10, whereas Fig. 13B is a view showing the condition of

the guard cover opening/closing mechanism when the guard cover shown

in Fig. 13A is opened.

[0040] Fig. 14A is a view showing the constitutional example of the

guard cover opening/closing mechanism, which view is taken in the

direction of arrows D of Fig. 13A, whereas Fig. 14B is a view showing the

constitutional example of the guard cover opening/closing mechanism,

which view is taken in the direction of arrows E of Fig. 13A.

DETAILED DESCRIPTON OF THE PREFERRED EMBODIMENTS
[0041] Referring now to the accompanying drawings, one embodiment of
the invention will be described below. Those parts that are substantially
equivalent or function substantially similarly to one another are indicated
by the same reference numerals in all figures and needless repetition of
description of the equivalent parts is omitted herein.

[0042] It is apparent that the invention is not limited to the particular

embodiments described herein. This means that the following concrete
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[0036] Fig. 10 is a plan view showing the details of a |liftable passage and
its peripheral part, which are provided in the boarding bridge according to
t he enbodi nent of the invention. [0037] Fig. 11A is a view show ng one

Caken 48eEHB0RR: Be1 Tish O oRATERE AT B (< a0P (e JRE BBt EFB 0TS e i ow

show ng, 414 ﬁ@nﬁt!d%;!ét | 9ngh e XA o AT tl@esi%ﬂﬁdtﬁé?éi%rb' blel Be dEReha sm
which viewis ta inthe direction of arrows C of Fig. 11A [0038] Fig.

12 is thati éw stheuv fn;ji@mmgaxapﬁlca‘mf exaghptee withwhiapiprapgieded neffatenge oj ect s

toamaxwrumextent [ 0039] Fi dsS a view show qne co titutional
exanpl RUIGRTg %@é}’%”é@v@?”@p%?ﬁf P(ﬂ Pﬁg%@ﬁ%ﬁﬁ?@rﬁcﬂﬁﬁﬁwe’?ﬂ“e §8€&ken in

the digeghiy On‘bg:f rp[{wnﬁ @b Evgthewmmﬁr S thkde @%gsa%%ﬁw 4w ng

the condition guar cover opening/c 05|ng mechani s he guard
cover ar@wplénoFi the 1dMststuepenede medi40bf Filge ‘bbariding brieMieshofd thge t he
constitutional exanple of the F(1;uard cover openi ng/ cl osi ng nechani sm which
vi ew [ i§VeakED i n e exaneets.odner ‘alrFeal blof appgar'm ’”ME?eé%”‘FWQ‘Q 14B i s

e R E OB SR TR L IR e

openi n VI'eW I'S §F Fectt bR of° atrows E

of Fi GzodStuent eldlbAiLED tﬁﬁsﬂﬁbé’ﬂ'ﬁblnﬂz ﬂhﬁ&BE&E%%@EEENB%W§ b0041]

Referring now to the acconpanying draw ngs, one enbodi nent of the invention
will bdeadéswobibed bisichivarenoss havited tieagireraftsubst am@yalinglusuiotheent or
function subsxant.l all,y simlarly to one another are indicated by the sane
refere%‘(':(éh AT S S al 1 fi gures and need! ess repetition of description of

the equowdientEmBbUSmentpM tted herein. [0042] It is apparent that the

invention i's not limted to the particul ar enbodi nents descri bed herein.

Thi s mean§ighat ishe flayboti vigwe wivrwirgg one example of boarding bridge
systems including a boarding bridge according to an embodiment of the
invention.
[0044] As illustrated in Fig. 1, a boarding bridge system 1 for use with a
passenger aircraft includes a passenger aircraft boarding bridge 20
(hereinafter referred to, shortly, as a “boarding bridge 20”) connected to
a passenger gate of an airport terminal building 10. Use of such a
boarding bridge 20 enables effective passenger embarkation and
disembarkation onto and from an aircraft 11.
[0045] Fig. 2 illustrates the whole configuration of the boarding bridge
according to the embodiment of the invention. [n this embodiment, the
side of the boarding bridge 20 proximate to the aircraft 11 is referred to
as “front” and the side of the boarding bridge 20 proximate to a terminal
building 10 is referred to as “rear” for the sake of convenience as
ilflustrated, for example, in Fig. 2. Also, the terms “right” and “left” of
the boarding bridge 20 are with reference to the width direction 300 of
the boarding bridge 20. In the following description, the longitudinal
direction 200 of the boarding bridge 20 is sometimes called the “walking
direction 200" of the walking people (passengers).
[0046] As shown in Fig. 2, the boarding bridge 20 has a rofunda (rear

circular room) 24 connected to a gateway 10A of the terminal building 10,
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description of the enbodi nent nerely exenplifies the features of the
"boardi ng bridge" of the invention. It should therefore be understood that
in the follow ng specific exanple with appropriate reference nuneral s given
to parts correspondingéto particul ar constituent el ements. of the "?gerding

bri dge WRNAeSPRUBAL £8nSOPRBSIEhARt 8 WA Gde BxaAPI ETRR! Gk
consti {4ieR} sk CRROar! ife” ROATIERA Ml AGe” 1 MndNSdMEENtION 4 fePran

exanpl €, alrcra appearing in't ow ng description is nerely
one exaupilligrof stdiewanoRB! prebdedt in vhi silda svall consité tugnielekeodoh 26, t he
invention. Therefore, specific exanples of the "nobile object"” are not

i m t eketn® Hgatiesi neaphbem@pP RRecl ude ot hers such as "cruisers". [0043]

bri dod Corler"? defufiag 4 ool Rty ol bEsSHAL I REs: SYTBL a8 anRERL “or®
the i nyesio o5 [QRAAkHh A6 the | tusineatpsbtion 5).cabh swviRgaaBble £ lgge zystem 1
for use with a passenger aircraft includes a passenger aircraft boarding

bri dge e e(matter naffeered dbepsed {eertétadr eixis”)athat exdandbnin br ivigéicad")
connected f.0 a,passenger gate of an airport term nal bujldin . e of
cuch: SEBEIANG Br 8ol 26T Babean CBeTeLR te oBEceRRs Bl K eb Hld

di senbpp katd iRy Ntk aiduhaaman 8l serdbt adlg [H045heth8en2ihd | Wsthiigkes the
whol e configuration of the boarding bridge according to the enbodi nent of
t he i niveidingn10landhhe tewiyediseriign 2%e si de of the boarding bridge 20
proximate to the aircraft 11 |s referred to as "front" and the side of the
oo di B A dHas APy s iheicatapy PG Re e Hafhai MGk TE el RuaneD as
"rear" : i e i r in g 2.
A so, TrEioh P SREh MaC R CAEDBCoaR WL RSRR o Pingia B Eoal B

ref er er8A Wwithtite fvéwt bndiswettging 8661 efdéd he didar di ng bridge 20. In the
foll ow ng description, the longitudinal direction 200 of the boarding

bri dgelO3#9ls AvreReiAing R PR98/INEng dis 8ERYIEIR D00 ther cBRe<Rat%ki ng

peopl eth(déflastﬁgngc?ﬁtg?atow%%w Oﬁ?ef?}%"mvéﬂoﬁisg'ipgtrutrﬁg?goa(%%% %%i Scﬁiv@o has

a rotun (rear"Trrcular ro 4 connected t0o a gateway

term ngbluewhbdiingotPoratadt imnek deelrdong 2ri¢geneol akihg bheoystckndack4, a
cab (front circular roon) 26 located at the front end of the tunnel section
25, anghawnawdi theappesatingvane339r ovided in a side wall of the tunnel

sectl O['bo?stb] bﬁﬁggahgﬁﬁatrgdspﬁ%agfh%fﬁ‘g gpcwided on a side of the tunnel

section 25 in order to make the interior part of the tunnel section 25
communicate with the ground (apron). The auxiliary stairway 23 is used,
for example, by an operator who is getting in or out of the cab 26.

[0051] The tunnel section 25 corresponds to a box-shaped passage part
that constitutes a passageway for transferring the passengers between
the terminal building 10 and an entrance 11A of the aircraft 11. As
shown in Fig. 2, the tunnel section 25 has first, second and third tunnels
25A, 25B, 25C and the adjacent pair of tunnels 25A, 25B and the
adjacent pair of tunnels 25B, 25C are respectively partially nested.
More specifically, the first to third tunnels 25A, 25B and 25C are
constructed in the same box-like form (rectangular parallelepiped) but
have different cross-sectional areas such that they are telescopically
nested in their associated tunnels.

[0052] The above-described tunnel section 25 includes a known sliding

structure (not shown) so that it can telescopically extend by sliding along
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[0047] The rotunda 24 is rotatably disposed at the rear end of the tunnel
section 25 such that the tunnel section 25 can swi ng about an axis 24A
(hereinafter referred to as a "vertical axis") that extends in a vertical

di i i..e. .. di N di ) . h | e .
Thi o dheolangifuc iy CEebat (BERERSE YPhohiRn) o5, BT LrRE B o
bui | dipgidOrandirkhact wiRg! 1R 0M5 AR50 (X3 8heithe kealt i#6 ains overriptddy

di sposed at the front end of the tunnel section 25 such that the cab 26 can
whirl donditisel.f around a vertical axis 26A with its front end swi nging from

ide t i.de._ [ 0049] A ti I Fig. 3) i ided in th
cab 20008 ARV REUHETaT G BiR GBI SRS 2P s NHL 1 Oeh et SR RERS dri ve
| : et Lo theb . . . . h "
oLl T6E" ST fany ECOsgeRRgene Eherbriny apemsabicinlne
provi dedeels arevitbedfat hiee tloweel eadst 0brth25driveocdarmne mekes tohveri titeer i or

part of the tunnel section 25 communicate with the rggnd a ron%u. The
auxi | i &RRP st &i FQESE 2% teansaited ofo dhgmilBenehysertiopetat o GaUgsEt ting

in or é)ﬂ%n%fioﬁ%&ac%r?t?a?ﬁgﬁlsgs]lidmgtr%w@@%eﬁ@c&i e %énfm%rl rs%%QRJS}?%St fha

box- shaped "passage par onstrtutes a pdsSageway for transterring the

passenger forifityeien| tdieetes M aalwdlbialsdimg shngns odiv re(Whamiog AbAiat) dhe
aircraft 11. As shown in Fig. 2, the tunnel section 25 has first, second
and t Hihedtunrelesectien 22swouidheanartitnl agjsaddht pai adeitiauntietk € 258

and the ,adj acent pair_ of tunnels ,25B respect| pasit.Lal:

nest echiN/Bll‘%S sﬁégi f?%%ﬁ%}%eq th)f ibrzest thgégﬂlgbcf? t ﬁrr?mgl s"%’gk‘%/a%g@%ﬁ%db%c are
const ragtatkibA ARG SHRaBA¥Nl bKehd alrivé rentanlladiovaatiad | teneri pabtidrut  have
di fferent cross-sectional areas such that they are telescopically nested in
t hei r 25suul dbedcabin?@lte. sywons2ip Bing a@m-vdégdﬁswtttonﬂee retchddnds

i ncludes a known sliding,structure (not shown) so that it can

t el escHPiERAd I35 BXE 2T 'sliding along the longitudinal direction

(onsiesn e gctglctiydlioanatyfocionses i st iage a0
according to this embodiment will be described in detail with reference fo
the drawings. '

[0055] Fig. 3 is a view schematically illustrating one constitutional
example of the cab incorporated in the boarding bridge according to the
embodiment of the invention.

[0056] As shown in Fig. 3, the cab 26 constitutes, together with the
passageway of the tunnel section 25, a walkway 31 through which the
passengers move along the walking direction 200 between the terminal
building 10 and the aircraft 11.

[0067] The walkway 31 includes a fixed passage 32 integral with the
passageway of the tunnel section 25 and an adjustment passage 33 used
for adjusting the connection relative to the entrance 11A of the aircraft
11.

[0058] As described earlier, the fixed passage 32 has the vertical axis
28A that is located substantially at the center of the fixed passage 32
with respect to the width direction 300. This allows the front end of the

cab 26 to swing from side to side while the fixed passage 32 whirls about

the vertical axis 26A.
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[ 0053] Drive colums 27 are connected to the third tunnel 25C so as to hold
the third tunnel 25C therebetween. Therefore, when the drive wheels
provi ded at the | ower ends of the drive colums nove over the apron, a

f i itted the t I ti 25 i ¢h .ext i d
SN S TR EREORT - W I T
di reCtﬂé’éz‘r a3 (gﬁétﬂeiﬁéftbtﬁere?f&% P08 ¢MHYIL! 180U oY &dnhdetdrunpst

section 25 ab the vertical axis 24A. I n addition, such drive columms are
confi g3® ed liftalble datkrimbing brdraveerstiopal38li recti on. Ext ensi on and
contraction of the dri vg colums allows the tunnel section 25 and _the cab

26dt o IORBY dps dhdsHkRdvin K¢ esper tSURBteRsial it ﬂﬁﬁ%%'@ér%%@'% 34 Sse
- ' . . . : 20
accor oo S1488 ARNIHETh) AR Walkify BRbctibhz0dfs BOGfIAW Arid C0° O

the drgwéitigs ohODSSIrighosideict theitdtalsehtiontri 4l | ynid Iplahr atew g fottes
constitutional exanple of the cab incorporated in the boardi ng bridge

accor diiltgbteoflops Hhivdue nariewsd fnean iahmir.i hre reoegulas Ifkne dackilyp 3,

t he cap_ 26,.co i tut t gget her t t n ction
25, a W kWaeyQ%&\’e[r}'nrsggaﬁ %%i @Egt %#%ansegoﬁgvgﬁgﬁﬂgﬁ\éaéf%i% @ﬁéﬁ%a E%Rgee

di rectfigar 200 (pet Weginhirhehkebidmal obuhkdivadk@yand )t e asrey albtveklthd 0057]
The wal kway 31 includes a fixed passage 32 integral with the passageway of
t he t uswestagdialhyoanibre ar¢aant dog wnawing p4dsage 33 used for adjusting the
connect relatjve to the entrance 11 .the aircraft 11. [0058] As
descr 1 DU dain; hé phart e dPiiBBags 3 Rhls (mPbiitl Sincs JRAThe i s

| ocat eghrgbigbiddt | daftaddts Cont doa0fsiMiachi sedhpassapr: 32cH BB freppect to
the wwdth direction 300. This allows the front end of the cab 26 to sw ng

f r om sidgetreathdehnshidre theeopenied Pads abyevidy trcelssfabbliing medvetidingal axi s
26A. 005, he ,adj ust nent passage 33 is nprd sed, of, a wi dthw se_tiltable
f1 oor ?‘2@?@?? r§$ eF rtg‘?j ?%ngé a@“ﬁ‘fﬁﬁb{r@ ?&B%?Ee?)gefg gg\nconﬁb%t or
floor 3%aies Wit tRbhesHegle Bpyapd @ driven slope 36. [0060] As illustrated
in Fig. tf a substantially rectangul ar openi ng 34A having | ong si des

ext endi0fBd]n A Hiftasllek ipag sdigee @i v c200idws el @0 dediatinalybsitheohiftabld he

right side of the tiltable floor 34. In aci)l,an vi ew of the_}ilta%)lg fl oor
34 whehe Gk ededNAVHIE a®olEMR%e Yed@ntgiNeardniveraplaPeiedk: 351 hdd!ittREI&ri ven

o) OB PERER ST ANTD N ONBOHI P aRteR) JEabpidal midemn A L

area of0! hespprosnatd84Ain Fig. 10, guard plates 101A, 101B are stored on
both sides, respectively, of the liftable passage 21, which plates 101A,
101B serve as protective members extendable upwardly from the
passage surface of the liftable passage 21. Guard covers 131A, 131B
are provided to lid the openings through which the guard plates 101A,
101B are taken in and out. It should be noted that the guard plates
101A, 101B and the guard covers 131A, 131B are omitted from Fig. 3 for
simplicity.
[0063] In this embodiment, when the liftable deck 35 of the liftable
passage 21 starts to rise, the guard covers 131A, 131B firstly open (see
Fig. 13B) and then the upper portions of the guard plates 101A, 101B
move (project) upwardly from the passage surface of the liftable passage
21 (see Fig. 12). When the liftable deck 35 lowers from its lifted state,
the guard plates 101A, 101B lower immediately before completion of the

lowering of the liftable deck 35 and then the guard covers 131A, 131B
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[0061] In the boarding bridge 20 of this enbodi nent, since various
structural parts can access the rear surface of the liftable deck 35 from
under neat h t hrough the opening 34A dr|V|ng forces for lifting and sliding
the liftable deck 35 can be easil ied to the liftable deck 35,  The

det ai | 8r&ialpseé sredbal e maﬂértioq dtfe‘greﬁthﬁ fiftahle dackath was i¥tedbisi gur ed

| bl d
Sl ope HtoPRY1RER A o JATCL IS bR BaR HE R 1A OB o 1 e
in det@id guarfidbvel@. 1A$AI 11358 r\lamledeldefdrgaedmat@uwﬂw pbRires ckOAFid.01B

are stored on both sides, respectively, of the liftable passage 21, which
pl at es1@Cang theiaterctigeres. protective menbers extendabl e upwardly from the

assa f f the liftahle age 3 131B are

b ovi ABPED T TielaRian ae dAHBadOA Tharte JURCA LAl U1 A 1018 are
taken in gnsioyhe éttru%h% dfod nefeblbhdbof By %ﬁf@h@'t@ﬁﬁfg HdfmadhB and
the guard covers 131A, 131B are omtted fromFig. 3 for sinplicity. [0063]

| n t hi forethizotltabhe flame3|4t\fmnéi befdabirébeleddrR BStadf. the liftable passage 21
starts to ris t he r cov A, 131B firstly en e 13B) and
t hen t@%e’&s pé‘r‘t’?‘gﬁge‘gf 'Bh EQua?y3 hﬁte%ml'@‘?tﬁorlofi%o éé ﬂb %@c

d h 2 12).
upwar ﬁMbFfﬁﬂa :rsfe% g%ng%ferfgﬁago t.s @ohhégfﬂ&t §oPRS AR d éa§§§§eF39 )

When t he mits li1fted state, the guard pl ates
101A, ﬂ!fﬁblﬂdl‘to\aeﬂrisirrmdnpdtrgj yhibgkoB& endptcetthentidfattltaeﬂbome34 ngrofighha

liftable deck 35 and then the guard, covers 131 % I? c] osed zo t hat
the coRBFPNBnCHERPbRE RiM@e i3%-able tAECWVAS thRe tI itabley |o§)r tt?réHUP 2 Fig.

138 st Sotlnd Aike0ugadsglates 0N HOBANERSIGAY covers 131A

131B CI‘I ate e to e | at er

figur emo@@pmﬂme[@mn@uc@u bingohingé t3dliendhder e%ram ﬂFdJ:Int ian @ oditddani sni
First, the structure of the tiltable floor 34 and the tilting mechanjismfor
the tiPredieats toa saharicpl séidecbeprivad4Rrrastand . 4% @best]etﬂéla of wdtigBted in

Fi 3, fl I

chape 14 &5 FBSPEGRE AtRE Fo 1Ba B4hE SR ShRFhGthReM P ErbebBh TR nge

37 andgirectie® tslolot)abhsstémm|§4pétﬁmbuaa;s¢@omb wandmggdhe@gensaoel n thn S
way, the tiltable floor 34 is coupled (connected) to the fixed passage 32,

usi ng trh@ tostneetplingl tmmgeB@“f [ioeesly Wéerse%dn@mcauposﬁ@rh.pmgéareate itpear | y

ext end o] Lon |nat erL.cal _slid ring. 4 d end
42 the tr85] %“@f‘%&.?ctﬁ‘ g G *ﬂ%&g% %b ‘P)a %‘r?ﬁﬁoﬁa‘é}ﬁq ik %f 2 he
cab ZGSEBCﬁléH ra%té%éw gt it (es i ARiR9Virseishard o al IgpLaripangi eebar to
t he wal ki ng direction 200. The first coupling hinge 37 linearly éextends
from ar@@mrtllonamobxbaaweno thie firstl endplﬁiﬂgt(bunge Bilgmnénthef sependab 26
in a direct. that eC|

di rect FBHPEE ’§§é’c éatl?"ie’yCO ﬁ@ci%bﬂBﬁc X tgggl E}@tq/v\é%fqr‘]’tef’lgef :Nflsrl ggupl i ng

i nge Bl ngégﬁnaeﬁ%rtedcwel i§ NG, NhBIScAy Ish P& COMRE By IiBRer
43 (screw cylinder) is fixed o the right end of the tiltable floor 34. In
this configuration, the extension and contraction strokes of the screw
shaft of the first electric cylinder 43 in a vertical direction causes the
right end of the tiltable fioor 34 to move up and down.
[0068] Fig. 4 is a view showing one constitutional example of the
adjustment passage and its surrounding structure, which view is taken in
the direction of arrows Y of Fig. 3. Fig. 5 shows one constitutional
example of the spherical slide bearing (rod end) 42 shown in Fig. 3.
[0068] As shown in Fig. 4, the tiltable floor 34 has a bumper 40 made of
synthetic rubber. The bumper 40 is atiached to the front end of the

tiltable floor 34 so as to extend throughout the length of the front end in
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[0067] As illustrated in Fig. 3, the screw shaft of a first electric
cylinder 43 (screw cylinder) is fixed to the right end of the tiltable
floor 34. In this configuration, the extension and contraction strokes of
the screw shaft of the first electric linder 43 in a vertical direction
causedhenevigtghdigfdicn ?’ﬂa'ti Isti%“ﬁﬁ’gcﬁﬁ orthgy PEMpsse 4fh &k "lfjcﬁ/vﬂ.“ [2068]

9. A S o BT B RLBE RSO YA Qiih @Bl @ of the ad) ust e

passage an S surroundin ructure, view is taken in the direction

of arr@ey0oY oNithi the 3ibdvieg confRfurasiomeheobatipeit UGnaliskianpliee chddle
spherical slide bearing (rod end) 42 shown in Fig. 3. [0069] As shown in
Fi g. Qcewsing |whenhe derardingaridgpuiBeis boowgé igto SAntRst iwithyliser . The

bunper_.40 | tac t f r.ont . th j t
oxt encP L RLGRbAd s Sl st hetitehingng Phobik BathRn,fecfolf '°
300. Spegd foahd YadjuRemRITDSas40g6X88Ngisd | thed editFaedd om Rasfathelaiterdfhe
second coupling hi'nge 38. [0070?J Wth the above configuration, the bunper

40 cushionsht hﬁ shock o]E:curri ng when the boarding bridge 20 is brought into
conta j .t e aircraft_11 d_h t he, f ti f.k i i

bot wedRO/Hd AR eHE &f Fift ad BorheRC’ bablese s GAN (RUSH 4 1A o
the a'éﬁééﬁ)bd,ltjo EQ@J&%@M@WW ke lﬁwngér 40, SHRBY troll8h IHRIIdél A1ambr

foll ower 41) is attach to a housing 40A for the bunper 40, and a roller
hol derhditn§othehdledichgft the lveadl foflavwer ddnfifooh| abkeveandr ondaboeathai

underneath i s coupl ed the fixed 32 th h | j

(ot Saumied 16 T8 i Bntage B2 URRUaT Bosoubliog BRrtRST AL el v ¢

t he R tyk i I I ; : i : i

55 VeI MSPRERE ThelEabtd ygtha g iy Kelalirs b6 ybeneunsd pasece,
rod engf 4Rei Bithbkedidar a4f raimti8@Atmfthehbxéd xpds pagsad2, 3@inghdreeasma rod

42B passing through a ball 42A of the rod end 42 is coupled to the tiltable
f1 oor Alawebddh a plate-1ike material (not shown). This enables it to turn

S N R S T s e T

rel atigame® 32re ofitkedripas s 8P 31 Mbetdws raodo@nt2Bdassing through a
ball 42A of the rod end 42 is coupled to the tiltable floor 34 through a
plate-like material (not shown). This enables it to turn the rod 42B so as
to take various angular positions owing to the spherical sliding of the ball
42A, so that the tiltable floor 34 can freely swing relative to the fixed
passage 32, using the rod end 42.
[0073] In the above configuration, while the right end of the tiltable floor
34 being moved up and down by the driving force of the first electric
cylinder 43, the front end of the tiltable floor 34 swings about the first
coupling hinge 37 and about the second coupling hinge 38 as well. As a
result, the tiltable floor 34 can be tilted in the width direction 300. In
other words, the tiltable floor 34 can seesaw about a virtual linear line
400 that connects the cam follower 41 and the rod end 42.
[0074] At that time, the above linear line 400 shifts parallelly and the
connector floor 39 swings up and down, owing to the sliding movement of
the cam foliower 41 within the plane of the tiltable floor 34 and to the
universal swinging movement of the rod end 42. Therefore, in the

boarding bridge 20 of this embodiment, the tiltable floor 34 can smoothly
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[0073] In the above configuration, while the right end of the tiltable
fl oor 34 being noved up and down by the driving force of the first electric
cylinder 43, the front end of the tiltable floor 34 sw ngs about the first

coupling hinge 37 and about the second coupling hinge 38 as well. As a
resul tPERfREM: he 86L& BRVENEBANn be tilted in the width direction 300. In

ot her , td I ] . : e . Lt I l'ine
200 t S0 7S Ie 40P Bt o dT S TRIRY OB ARl B ap Y
time, thke iy ef theaflodbl nd 409 Ishables davkald®eldesaitsed hateonieaiatr irf | oor
39 swings up and down, owing to the slidi n%nrmverrent of the camfollower 41

wi t hi pardlgll wite dre edge: of eabiper faasdiorsd 1&hdsee figs. thiover SaPrexidrfl ng

embodr Meltte SEoft S SrnssATsRofiRt s Bab Ao fORe Al Y hERE Buflet ™ ©
novenegt eabBOdfer idiRg tRROVRaBPE i@ 31l O of BxbAfpiedaeeOhaidtt &f tHabl e
floor 34 (i.e., the edge of the floor of the liftable deck 35 described

| at er )entsance itd Aparfatheelaivgnait the vadigs ofependiow wWum itbe six® (Setheigs. 8
and 9) provid in the entrance 11A of the aircraft 11 these.edges can be
mde RTGIAEI TLo dACATAENEP CHEHRIIAE 17T Cafe AIiRoss. Meor EhEnme. t ne
hei ghty Qjndihge b haP5 6 s1ddmekirh B8 BIEAT Rith e REhER{ERPERAI T tIoR@NoT he
size of the aircraft 11. In order to conpensate for such variations in

hei ghtthe hrinneinalecdiest i 2m R&ing posdioned witt defderdnth levels.r onin ahds r ear
portions of the tunnel section 25_pei ositioned at different Jeyels. In
this chh'aﬁ?'ttl%’h, if; etﬁéefji R@asaags%gewg%%sbﬂ% &tf‘odteﬁ*ﬁét@é‘ﬁ%i : S 26A,
t he adj p T i i : i SO
that OSBRI RRRESEe S5 SWIRER PR SRR AR st TREE S atra 1 e
to thethedgelgf of téef floor ofeidttd oifitalllB oéck 85 eldasameoe Hddoofe pheaber toaft 11

in sone cases. In this case, the seesaw novenent of the above tiltable
floor B efdoecef Ve ylamr kactipnolbp aekite enheanse tld @fdbexaissraitnk! i ven
sl ope n ir su undi.ng r L L] esenihe an
exarrpl%%’%og?%é Fi gi.% %ﬁf?’segg\%i et\ﬁvtesgg\%mgﬁgv %\éév%%er?srﬂi ?ﬁttl}]gnngég\gﬁngng%f t he
adj ustfiept s frageivangd wdrkssurroundi ng structure, which viewis taken in
the direction of arrows X of Fi 3.Fig. 7 is a view show ng the

i

const i 0@ 7 @naNeskaripiee loftablee dgk:koum rigest ¥ eOr eslepet hdb ad@ingst Hgit

. Wi i ew is taken in the di ' f Fig. 6. [0078
he s P g Tt T e abrEuPhErtY SR B MBI fee boarai ng bri dge
20 accyiTg fi.t lBe iBr @senbwendiosvivegt th@sco hBtitigo REPXE XA I8 ofhengpeni ng

34A of the tiltable floor 34, a lifting nmechanismfor lifting the liftable
deck 3a&djustsvimigbagsagehamd sta Sorraw digiongtruleéuts i woincks vopw Boiakad in

Son ! " ESRECHST 0" aPlowis "X e Fig! 1P Ggect T ANVIQW YRoliRg fdection
constitutional example of the surrounding sfructure of the adjustment
passage, which view is taken in the direction of arrows Z of Fig. 6.

[0078] As shown in Figs. 6 and 7, the adjustment passage 33 of the
boarding bridge 20 according to the present embodiment has, in the
proximity of the opening 34A of the tiltable floor 34, a lifting mechanism
for lifting the liftable deck 35, a swinging mechanism for swinging the
driven siope 36, and a sliding mechanism for sliding the liftable deck 35
in the walking direction 200.
[0079] [Lifting Mechanism for Liftable Deck 35]

The lifting mechanism (lifting mechanism for the liftable passage
21) for the liftable deck 35 will be hereinafter described in detail.

[0080] As shown in Fig. 6, the lifting mechanism for the liftable deck 35
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[0079] [Lifting Mechanismfor Liftable Deck 35] The lifting
mechani sm (lifting mechanismfor the liftable passage 21) for the liftable
deck 35 will be hereinafter described in detail. [0080] As shown in Fig. 6,

the lifting mechanismfo th_eli[_t%blegek% i ncl udes a second el ectric

cyli nd@fafufgeff Serefreyti Astsicafy iBAgr ad eES‘Ef(?aWdC (P‘ﬁ%ﬁi AGY iEn aﬁﬁ% vi ew,
b ol . . . oLl .

Shape Toa1chg0 Kat oty a Bbe RME e ety R, o PhaPe tmBFE oo ot e

seconds glueéctahtadlyl sedercircuias sbaye hdving owe addej. t he bracket board 60
through a first rotation supporting point 61._ The main body 70B of the

6
second 0818ddt rifkee chmadiner end 0§ Bosprew sast stfihort iths SESOEE e7¢ct i ough a

f th tati i i nt , i 1
tixea otd 75 BEBERled3ePeE G s R ERFehel bR o0 RERe R TRl o6 °
supporigtafgoRestgpsrang wint 51 .notT hehewdin) boGguphBdot ehe dwsshdAeofrid he
bracket board 60 through a second rotation supporting point 62 are a pair

of frasEidBA 7738 (FueblgldsdoFiag. suppariith bracketxdd tibreneht ia tfasirth £ 1 oor

34 by use..of suitabl.e fixi ans (such. as su rtin . bolts
(not” SHEGHPD. SeBaRrude: o\ ot Aliereis dpeiPRFdlia BalkRa 760 EHPstth o
third got@ld ofitaHRPOFIbLRY 3A0I Y A3ealdF asuled s eOffikingSt mamehss aqeomth cpuIpl i ng
menbers 64A, 64B. The first coupling nenber 64A is coupled to the second
coupl i sppertirey 8eB yrsneadsbofts a nuitnsBa@n)hseQabliedt to @ beng BBPeof such
that the first coupli nenber, 64A can swi.ng. [0082] As seen.fromFig. 6
(and H16. brackehBORrt el i SREPAF HEYT SHBPETBEIOSRN SERiREE o
Supportiing.f ¢alRe8573A, PAiE Qkel IS Fﬁgd PeaMich | 4 ReF QUi lanbHRapRSB each
of which is conprised of a table 66 and a 'vertically extending rail 67; and
a | at efladt VB endagfcsujphbhyg fixiage méan A (Shehgl st ke ppappiogt mambesase 65
descri bed herein has the form of a subshanti ally rec}atggul ar ring and is

const i ¢ P IE§ (é‘_odaiﬂﬂo‘ﬁf‘)}-i rgtouéﬂﬁdsg{:é g piEregngsAl BPafdtetaPear
later aé(:)ytheféh?rﬁd:?n%ﬁ'ﬂdﬁ@ta%dri | ;5{;'1_1’(“1;; gé}ﬂnftoé'ﬁt Brd r@%ir@?@fir@g%ﬁd‘at are

vertically extendi ng, the contiguration the supporting frame 65 1s not
necessgscdiyd | ddiipletgtaehitbsrs Tae sepBort The flirsaneo Gplingymieavieer f6arA éxanpl e,
a curb-1like shape. [0083] The second coupling nmenber 64B is fixed, by use
of sui¢awPed itei Hye ntapengdsaeHPHEhaNedbert 64Ehd s BBAAST Phnd Bse%élt he

SunpOr L8 QS OF, e uBE: LUER A 1, MECLATbIRL! kBt rigregy e

first apthg.
[0082] As seen from Fig. 6 (and Fig. 7), the lifting mechanism for the
liftable deck 35 includes a supporting frame 65; a pair of first and second
linear guides 68A, 68B each of which is comprised of a table 66 and a
vertically extending rail 67; and a laterally extending coupling frame 609.
Although the supporting frame 65 described herein has the form of a
substantially rectangular ring and is constituted by a pair of first and
second frames 65A, 65B that are laterally extending and a pair of third
and fourth frames 65C, 65D that are vertically extending, the
configuration of the supporting frame 65 is not necessarily limited to this.
The supporting frame 65 may have, for example, a curb-like shape.
[0083] The second coupling member 64B is fixed, by use of suitable
fixing means (such as bolts), to the second frame 65B of the supporting
frame 65 at a position that is substantially the center of the second frame

65B with respect to a lateral direction. The rails 687 of the first and
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second |inear guides 68A, 68B are fixed, by use of suitable fixing neans
(such as bolts), to the third and fourth frames 65C, 65D, respectively, of
t he supporting frame 65. The tables 66 of the first and second |i near

gui des 68A, 68B are fixed, by use of suitable fixing nmeans_(such as

suppor $¢ ¢RN e HRA's TR HAIGS) E8Boa R dinest BY gite ahsUikiepdiing grans
respectl vel e,.C | bk |~ r i safixed to
he t11RLER) B PosbIce B thR BhRCR B s 8B "Pabl T e R ¥R

nenberheard ppdrtin gl frimehesdn) )Thd GaB4és To® di thabliestdeal S6cbadshipparted by
the first frame 65A of the supporting frame 65 through the sliding

nmechandsitie BB AleCRE sars Ttaeh by MsebefdeydpbbediXiagemmeaAd(Ih&E S ai | s
of such a s orting,structure for, the liftable. Kk ikl be. ri bed

| at er .ST’%%%?'?Q n”W{gb&ﬁﬁv@”@oﬁ?qigﬁ)rattﬁ?or?{es\;\%e% ‘E‘aggséﬁgw\?%ﬁaf@sfgiﬁgf t he
secondr&fiRcdtidycykitRdeso (Plis Frdmd 6S. EXPRETIAUDIRI] Phneld® |§ifpadd t@tation
supporting point 61 |ocated at one end of the substantially G shaped

br ackethebddtabie0 flappdshed sing vairitialbied fikiagomadays deusiaras byuppertird vi ng

force of the secon | ectric cylinder 70 (see dotted arrow 500 in Fig. 6).
Then, TREBAES F"é‘dngﬁs f”ottt‘rcé‘%kﬁ/ﬁi:)ket board 60 rotates about the second

oL a1 R SHPPAN T Mga0R: e A2 DGt Areblienberh vt heaAGERL droprdl 60

(see dott arrow 501 1n Fig. 6), i'ch causes the third rotation

suppor i mgo i gtfr&® eat 5t He cotgieth e redidon gt tne divaand ket ( theade t8ids taf wbieh upwar d
(see dotted arrow 502 in Fig. K 6). 008%]p As the entire part of the bracket
boar d ‘Bd} %@t g?ﬁ%'{’b@l‘i’elactﬁf)noeg%tté?i%‘?f‘as! Béﬁﬁ%apﬁﬁﬁﬁo%&%ﬁi“&lﬁtw@ Bles

f or war g, ird rotation supporting point 63
IS per&(?r ﬁtﬁ%%llo%l ({%w\?\/%mqﬁg})légn&}n%%%ﬁéﬁ?hgfté?he first coupling nmenber 64A
about OB HIi n64ke( s vie ordjgurad@ddy] wien tihe ddretatdroatt sUppordfi tige poi nt
63 of the bracket board 60 noves upward as descri bed above, which causes
the en$¢¢@npaplecsfict meindppdC Sy ts rissre Y08 pHekgpvidied Irder atptin ded by

dock 3peBithg oM e iElad S5 oR ertbs I (OMSEHARAR (ahdded o' Che
liftabpeysleakbdardssli fis eglushbe soiarasshafd diefodfalheioweaend eeeiaic

cylinder 70 starts its contraction stroke, thereby Iowering the supporting
frame @é8vir fere |off thebiseceack eBBtritheybafaridt (eeecdetiegaptrogf akimifting

rechanam gt HakTOHE SRR 5 ALY ASRERSPH PR IB A BOIR LP,
TooRST SN SRR PRI bt 82 lofAes oA SIS ettt
liftabbeatk®l Gtee sladbed iagueedd@d ibdigr e lyichi €aedepyihenthird frotaiipn
nechanég&éﬁrméh&ﬂjnitfégblaF tﬂ%cgthggr' end of the bracket board 60 to move
upward (see dotted arrow 502 in Fig. 6).
[0086] As the entire part of the bracket board 60 rotates, the third
rotation supporting peoint 63 slightly moves forward. Such a forward
movement of the third rotation supporting point 63 is performed by the
swinging movement of the first coupling member 64A about the pin 64C
{see Fig. 8).
[0087] The third rotation supporting point 63 of the bracket board 60
moves upward as described above, which causes the entire part of the
supporting frame 65 to slide upward, being guided by the first and
second linear guides 68A, 68B. In consequence, the liftable deck 35 is
lifted (see two-dot chain arrow 503 in Fig. 6).

[0088] After the liftable deck 35 is lifted, the screw shaft 70A of the
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[ 0090] [ Swi ngi ng Mechani smfor Driven Sl ope 36] Next, the sw nging

mechani smfor the driven slope 36 will be described in detail. [0091] As

shown in Figs. 3 and 6, the front end (fixed end) of the plate-like driven
throu h athird

iLSBF.i’%m‘?;@“Eﬁ’e& 8o Sty S e FaclabiovRst ierehy ok e 36

can fr I [ t4w r d hagidY et
i near(l%y exﬁgﬁds f?ah{e& ?l%%?gaﬂhg ?Itefﬁmgn%%&gfé}% hequ‘ﬂ:é]l‘JtBl(ilabIléeI deck 35 (driven

sl ope @&nt ofnthee ﬁifmxegtmenhamwm aﬂgthdztemmhlanhg:w beceasmhy Zﬂﬂie(ratfalodém| on
crossing the wal king direction, 200 subs_tanﬁ‘ Glbiy % PI es in this
enbodi FRMEIf ergben2¢ ItheaﬁBPV?oﬁiles‘t’rH@t‘BPrve &583@ i S&SHT Hdthe

re' at'%ﬁé?’at%’\‘l A% "f‘i‘?&”ht .Jfbe flchd \GORPE E\gre'dégfe Af ;cﬁktlﬁghgexﬁ@ Itn*i?blé ftable

Im a free St the rear en e end) o riven slope 3

may Si de@l 35N bhlittakl leefd;mor 34 owing to the effect of gravity (own
wei ght) of the driven slope 36, for exanple, as shown in the fra m?_‘ntary

Yi few g 0891 FM@ccce'dnnggs]n Aaedbgarqh@@d bawtare 29 1f fhist &Bﬂﬁotalé%%n |
i 3 i
3B 8RR T s " noBRABYRE° b1 P JprBher 97 Teq, biF, G M BreERyPLL N

hi nge t"ed e trlt riven s e 36,

whi ch @,@rcwgmdﬁ)rtmé he aangldedeBpeen the mai n surface of the I|i ftabl e
deck 35 and the nmain surface of the driven slope 36, continuously

i ncr eal0R90]AL SwiagirgrdMerhenismdor darivendSisma B8l dri ven sl ope 36 rmves

forward ( ot chain arro 504| the fra ar e 6

sliding oV Xttﬁﬂ’?l?‘f”é’%@‘é‘%l@(?lp\%ﬁ”%@ i |o|r Spﬁat g‘??’ﬁ] ?%} rglgné?ﬁti ary VI ew
6A of kiLgeriBed ih0994i1.On the other hand, when the liftable deck 35 is

| onered after lifting the liftable deck 35, the third coupling hinge 50

| ower sLOQsQﬂ]th%ss sihewni lin Bigs.e Sclaraf & hdhar frasrt @Irmbe(flgedc@rﬁ n@dﬁu&

decr eases.

backuep @ouHs & TBTBIBPBVAP 1BHE0Y PIEchEP a1 S8R S (9088 TPt R Ber ci ng
bri d963§0th9{3] ﬁh'é tﬂ”ri?)O@'o ztrvg hﬂﬁ?é dd '(Eguﬁﬂﬁgl OWRH & iR Qﬁa?t*)esud;ﬁ ARt e deck

35 causes c ges in t driven~slope 36 (in other
wor ds, thd drausessibhe cﬁﬂ \mam s‘rmlq 36vmg r elratthiselgo rdvg uption r éhat ilord t o t he

liftable deck 35), so that the rear end of the driven slop 6 v back
and fo@@ﬁpilﬂgtmgpoﬁau'tWFA&l@HPPQétH%&]G rwfifh@%dd% f“r‘@%?aﬁef 'gﬁ* [HaBleyr ven

sl ope bl
Floor SoRE¥ G h 1 AEPYGY T B et 2 Bey b, waRnfs difecdod =2 o
wi th opeoepammetin Tdiiessml_p@hélwgliahgudtreteuofrotz()toheubeBaintea]kHy oft tigetdri ven

sl ope 36 according to which the rear end of the driven slope 36 sits on the
tiltabhBgfenobt tBis em&Pdimenrt)in a free state, the supporting structure is

and 110000 deler PRI sb8, 3Tk, sRp LT8rET BN st S YAV hina g

struct ypeut Ahet Hieird esdu Py 19 6Odl‘rdel\éﬁ‘ﬁfe$|t@pme36|ftdb19b0ébkcfasestntelne rear
end of the driven slope 36 is gned to be freely novable in a

| ongi t fréienatatei ribet reem enal kfrag end pexfi tve doveralsbire t3fe ey it @y e of
the tl{ taglle f[oor 5»4 oWing to the effect of gravity (own weight) of the driven

slope 36, for example, as shown in the fragmentary view 6A of Fig. 6.

[0093] As described above, the liftable deck 35 is lifted (see two-dot
chain arrow 503 in Fig. 6), causing the third coupling hinge 50 to be lifted,
so that the tilt angle ¢ of the driven slope 36, which corresponds to the
angle between the main surface of the liftable deck 35 and the main
surface of the driven slope 36, continuously increases. At the same
time, the rear end of the driven slope 36 moves forward (see two-dot
chain arrow 504 in the fragmentary view 8A) while sliding over the tiltable

floor 34 as illustrated in the fragmentary view 6A of Fig. 6.
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[0097] [Sliding Mechanismfor Liftable Deck 35] Next, the sliding
mechani smfor the |iftable deck 35 will be described in detail. [0098] As
illustrated in Figs. 6 and 7, the sliding nechanismfor the liftable deck

35 includes a third Iinear guide 83 constjituted b abl e 80 and rail 81
ext endO¥F4ln @n | Biyiathernaend: rebenoine a‘hg&ag}%aﬁ‘?g’b% it#s O%ﬁ@%e%@‘ﬁﬁ

bi asi nec Iy : 6 S : 3 ahl.e he 1 hi | hear
out de H5TE BROUTERIE Pagk o, G Mg el Al HiABEPs S IoRarkl S Al 1
provi dedl aMdgle @ cFutadrpasn isdop 86 (c2erirmi @usly) dbere Ppseyeniitngeceahdst i ng
interference by the bracket board 60. 0100] The rail 81 of the third

| i neartiggi, déesBeak enidxed the grveni kg owes grackyeard,pybilei pdiname 65

by use of suitable fiXxi means (such as supporting nenbers and bolts (not
shom)?‘.’eiﬂ[%ﬁi‘?&a’fgﬁ@ f*%'gg‘land second bi asi ng nechani sns 86A, 86B each have

a col L{'@@@"S(]thi fge SHabtdi®R iy pg b tHhe battidivddmal tidh riegingPind
spring 84 (elastic body) fit in an area around the spring shaft 85; and a
pai r dbvetropperf trerbiérabig7desd Ihicstusemmshamgesconthettivianglené enthef t he

ing, 84, [0102 th.ends_of th ‘ haft .85 h d
o ovi GVt AP uPBaniS PIaE g HEdhe It SOEHCBS 4hRuly et caed v enlaged
ther ?Wéi&tiv@’ﬂﬁ&ﬁ}?ﬂ% tiRe JTRMBRENY 1104 |flp |8t @@@ﬁrssﬁ?r@eﬁfﬁaﬁ%e 88at R rid6f

| ongi tudi nal “direction can be regulated. [0103] The stopper nenber 88
| ocat etheatdrivieey réape edd wfo viese bsyoki agd8foith i Xbd tangihedinath| &ir@otiof. t he

third |inear guide 83 by yse of suitable_fixing neans (such as bolts). On
e ot Weth i RaNTOREa LB (T BIPPoRE BECTCthE. £ BWERP T AT

o Vel WSSl el aBorlod Uditiagiy e ceck 35 by use o
[0096] Although the above description is associated with one example of
the supporting structure for the rear end of the driven siope 36 according
to which the rear end of the driven slope 36 sits on the tiltable floor 34
when it is in a free state, the supporting structure is not necessarily
limited to this. in the case which is shown in Figs. 11A and 11B and
described later, another example is adopted as the supporting structure
for the rear part of the driven slope 36. In both cases, the rear end of
the driven slope 36 is designed to be freely movable in a longitudinal
direction (walking direction 200) along the main surface of the tiltable
floor 34,

[0087] [Sliding Mechanism for Liftable Deck 35]

~ Next, the sliding mechanism for the liftable deck 35 will be described
in detail.
[0098] As illustrated in Figs. 6 and 7, the sliding mechanism for the
liftable deck 35 includes a third linear guide 83 constituted by a table 80
and a rail 81 extending in a longitudinal direction; and a pair of first and
second biasing mechanisms 86A, 86B supported by the table 80 of the
third linear guide 83.
[0099] The rear end of the central portion of the tabie 80 is provided
with a cutout portion 80A (see Fig. 7) for preventing contacting

interference by the bracket board 60.
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[0104] Specifically, the liftable deck 35 is nounted on the table 80
through the first and second bi asing nmechani sns 86A, 86B. Therefore, when
the table 80 slides in the longitudinal direction, the liftable deck 35

d the dri | ¢ 36 ed to the liftahl. 35) slides. in th
angi 0ol ‘e delEh ot BhiS: hGeRbruinentar o Haor It S Sokams
Longi . h Agn°of ' HE® e
rechan i Tor Tt ROTAT L2818 el 525 ASPLoLatRabRt Thino el (el g %oy

appl yisuppottimpiniaibeat sid deldy (vdnghdande to the table 80. [0106] Mre
concretely, the driving nmechani smincludes, as illustrat Ed in Fig.

mﬁtor [8dAdnd he rf'éféﬁﬁé'rﬁsﬁicﬁinélnbfﬁﬁﬁn%ﬁ%ﬂ%@@%f8@ p?ﬁPBnh%Wé%?a’ (ﬁot
t ft. qf t . . fixed
Che T st EHBEF shftols Sopft B8R dinfin e TohGh Bt afteRuloRe o Spid XeT,

the N e8PAit DEBNVEL 1€t Rireadatangd tthei 8ptingi seaft BEneird af pareof or the
table 80. As a result, the longitudinal slide driving force is applied to
t he t ao@re0. mMenbers &7 add twhish tcn@wn@ongowawgmth@r enie afi theabl e
deck 35 inclyudes, as illustrated in Fig. 7, a pair of fourth and fifth

li nearSRJli18e8-92A, 92B each of which is conprised of a table 90 and a

| ongi tadiorg! |y @xeRRAI APtH&idpridg sHAFPSlE dhe LUK thrdd de@rarglipdevREA IS
| ocated in"the proximty of the third frame 65C of the suegj)ortl ng frame 65
and t heithaid 9ditebla héixingr ntednpedsugui ée FRANUS) f tiveddeaslyhengdfgat f rane

65C b i tab h . The fifth 1j quj.de 92B
s 1 ocheRain cHBSBRbYi R ot ST LIS TPwhe oBe8Pothe SRR I 1rame
65 anngg%e;gcghg| %%e%ftio_trh%awEéheﬁium%d.gm de 92B is fixed to the fourth

y

frame use of suitable neans (such as frames). Further, the liftable
deck 3IB1il3]suppeardtegpky mkenlbesBé8ctdometabt ¢hed@af entieof duetdpramg §4 ft h

Sl 1 di ig Hscemimiingr b B0 LA JBEK Y58 SUALR b b TR vRRl'eblhe
liTtabl e decks 30s | @ URHOBE" bYI8YPPYB L @fe other hand, the stopper member
87 located at the front end of the spring 84 is fixed to the rear surface of
the liftable deck 35 by use of suitable fixing means (such as supporting
members and bolts).
[0104] Specifically, the liftable deck 35 is mounted on the table 80
through the first and second biasing mechanisms 86A, 86B. Therefore,
when the table 80 slides in the longitudinal direction, the liftable deck 35
(and the driven slope 36 coupled to the liftable deck 35) slides in the
longitudinal direction. Thé biasing function of the first and second
biasing mechanisms 86A, 86B will be described later.
[0105] The sliding mechanism for the liftable deck 35 includes a driving
mechanism capable of applying a longitudinal slide driving force to the
table 80.
[0106] More concretely, the driving mechanism includes, as illustrated in
Fig. 7, a motor 89A and a rack-and-pinion mechanism comprised of a
pinion gear (not shown) coupled to the rotary shaft of the motor 88A and
a rack 89B fixed to the table 80.
[0107] With such a rack-and-pinion mechanism, the torque of the motor

89A is converted into a longitudinal linear kinetic force for the table 80.
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[0111] In the boarding bridge 20 of this enbodinent, the liftable deck 35
Is allowed to slide in the longitudinal direction by use of the sliding
mechani smfor the liftable deck 35 as descri bed above, while being

supported to the supporti frame 65, through the slj di nec i s 0112
oS ofeyls e D6 bHa gt < oG TR 67 0gueadS Becitiar A% 1A of
Aircr ] e Ne exa the e i f eciq ng the
boardﬁ];(l)gotj)aﬁi (JSe afodlglpnf h?ﬂlise e%géﬁﬁeﬁé%&%ﬁt@qerﬁgfagﬁ fl?fl}ﬁbg% tH%glﬂai%trscrgft
11 wi lihcheddeseri hedbtrdt@Uld} MFigys7, @ padh Bf doerth ewsd fiidth Usedrngdeses i bi ng
one exanple of the operation for connecting the boarding bridge of }he
enbodi fht 9B terch Biewhidh is COMOrERT Hice tGble R0 An¢rarengitiginaishows a

state |j i th onnection of the liftable deck 35 to the entrance 11A
of theé)gtie\r,@r‘ﬁgtraiﬁg as been hal fway done, whereas Fig. 9 shows a state in

whi ch foh@gonmestibarthofinthe Juibeadp & ideokadsdtin thRepentimding @f kha wfird he
aircraft 11 has been conpleted. [0114] The operation for connecting the

boar difingnte i6dde dfahsf suppsrtisghisame ™S agd Hee éatlr@hcd thaferrthhénaak cr af t

passadiis 028 I fawdata &7 JPURErERYa CoRY efnd BLStuAtlB BRAR (I Came
time, A0erAdidist M PARSAGR g A IR H I9Nbeheed tia Bidprokliitflof the

Subsequently, the boarding bridge 20 is allowed to get close to the
ai r cr dfourii fogrreowishy afhih edsinpe ardingrficame 88cand they ratha@ 1 tafethmrtifdly 40 of

A R N S I R R R L
noot. A35EPTLLER Bighahe, FyAASSE AR AR rld bbbty e,
34. the respective tables 90 of the fourth and fifth linear guides 92A, 92B.
[0110] With this configuration, the longitudinal sliding movement of the
liftable deck 35 is stably performed while the liftable deck 35 is properly
supported.
[0111] In the boarding bridge 20 of this embodiment, the liftable deck 35
is allowed to slide in the longitudinal direction by use of the sliding
mechanism for the liftable deck 35 as described above, while being
supported to the supporting frame 65 through the sliding mechanism.
[0112] [Example of Operation for Connecting Boarding Bridge 20 fo
Entrance 11A of Aircraft 11]

Next, one example of the operation for connecting the boarding

bridge 20 of this embodiment to the entrance 11A of the aircraft 11 will
be described.
[0113] Figs. 8 and 9 are views for use in describing one example of the
operation for connecting the boarding bridge of the embodiment of the
invention to the entrance of the aircraft. Fig. 8 shows a state in which
the connection of the liftable deck 35 to the entrance 11A of the aircraft
11 has been halfway done, whereas Fig. @ shows a state in which the
connection of the liftable deck 35 to the entrance 11A of the aircraft 11
has been completed.

[0114] The operation for connecting the boarding bridge 20 of this
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[0117] Since the liftable deck 35 of the boarding bridge 20 is |ocated at a
position lower than the floor section of the entrance 11A in this stage,

t he door of the entrance 11A of the aircraft 11 can be opened. [0118] After
the door of the entrance 11A of the aircraft 11 is opened, the liftable
deck FMPSAIBRY 19 itheedntiadqend ) Hé?g@ff%%ﬁtﬁ% 51 BEFT¥E™d dR B of
the e %%Qﬁ%gl%é of the aircraft 11 by nmeans of the |lifting mechanismfor
the Iiftabl e dE&R 35 as illustrated in Figs. 8 and 9 (lifting novenent),

and at[otihe]sanestiy mehe tdb D Higeticpaubhge dRyperalived for ooigte abbot
contact with the floor section 11B of the entrance 11A of the aircraft 11
by nedhe ofertieal saxigi A§Arechdniiem sapet iengi fthappe)wdsrent PITEER 35 shown

in Fig. 3, the lif. | e ck 35 has the bunper 51 which is attached to the
front g%"ﬁkﬂ%sf ?rtq{g ?'%j%:)té)b?@%deck 35 so as to extend throughout the | ength of

the frntiegndswbsbqlieapgcitheobbhed Mglbtidlid e iiomIfdRed Therrftogleset e shock
occurring when the liftable deck 35 cones into contact with the entrance
11A oftheheaingnadt aft by owvibg thehdoned coyuming banpechsa. way tihat there, the

il | [1i, of the dri 3 i cal l i | i ftabl
EJI:ECL g}ggm%se&s 4I8r %Ifo&)eq?sb,g%r\éﬁ‘ir’lﬂg{)ﬂﬁﬁg %@Zlﬁlg en'g'}L;)qchatt h%to\d/?qrd;gﬁcgf‘%@geghé rri)\allese
over thectdfitepl e f olddfe ok thaddbbi O thasiifaelé iddabbe deakt Faranees in

the longitudinal direction, the rear end of the driven sl ope 36 noves. over
t he tifiot i eddoorf tB4.flporn2eLtiNext 1Bt b tsarardomdcad 4 rafcther eirefatthil
liftabl e passage 21 will be described . n detail with reference to the

i st s tha) G20 11858 PHGRS Vi 17 MeEapPi oS wat PUREF Kihe' st Pl abi e
passa : i i pheral part. [0121] The sheet-like guard plates
(prot g@tﬁzéggﬁgﬁg‘e@%fg%lk 101B are stored at the left and right sides,

r especfiiviet]y, Sofcd hiee llifidlslel dephs3age ke boaadirte bbelge @l Mt atadgpabr dl y
fromthe passage surface of the liftable fpassage 21, and the gguard covers
131A, APEiHed rwer dean Mefleer sectivn ehthe@niea’tent vAlReS s GitaBRe guard

Pl eoA0bBorHRd ERBEGd tk oT Mo BIRLAIEGMSE 0 1A BpetdlP ar e opened

upwar d, exposin ets/entrances I medi a e liftabl e deck

35 has[etg]t etlftee thiss@ooansi tie guandcpl at AsolQha, alkois¥tr 1 $eist bpeugh, t hese
exposed outl ets/entrances. Wien the |iftable deck 35 lowers fromthe lifted

st at e, thendiftpialed dickt &b i91movesh Blifebete hia same jeight @svéhe Hgep 131B

bei ng ¢l osed j ust f or 0 t. of,. 1 I J ifita eck
55, "aorhaen hbSiak T LienubRie TR e 85 ecdNCT b BB egdS it Bifding
ri ght gueanhmbat e6r 1RAIftA0ABJaRI BBeks idUbangd nCHagd sasah@sPentiivg! v
have bil ateral symetry, and the two, left and right guard covers 131A,

131B ameveaentldr andngt nibehsainsestinespéle i sen ety subbiedt Bua Py bietsy .
e o LB Bh A Ch B R Bl PR SR AT AR haPegE IR
%/géﬁa\g%tknr%@rm&btayi g%lgld;st Er%écglllﬁ‘g%%ae%gﬁgﬁédﬁmdg{}tg% P?{%%]A%[drse({:%lgggsm (first
| i nk niEchied s stidwnbie Bascdj beal liftehlet detk 35 has the bumper 51 which
is attached to the front end of the liftable deck 35 so as fo extend
throughout the length of the front end with respect to the width direction
300. Therefore, the shock occurring when the liftable deck 35 comes
into contact with the entrance 11A of the aircraft 11 can be cushioned by
the bumper 51. At that time, the tilt angle ¢ of the driven siope 36
automatically varies as the liftable deck 35 rises or lowers, so that the
rear end of the driven slope 36 moves over the tiltable floor 34. In
addition, as the liftable deck 35 moves in the longitudinal direction, the
rear end of the driven slope 36 moves over the tiltable floor 34.

[0120] Next, the surrounding structure of the liftable passage 21 will be
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[0124] Fig. 11A is a view show ng one constitutional exanple of the lifting
mechani sm for the guard plate 101A, which viewis taken in the direction of
arrows A of Fig. 10, whereas Fig. 11B is a view showi ng the constitutional
exanple of the lifting nechanismfor the which viewis

d pl ,
Laken Fpeeniesdindieiahnii iRstace or s oPaingd; o Fae TR s Bt V) are
aken deeenies adh! fH gr bl
Uz nobiskefind i UABIR 61 hefiftaBlic s e 91 ahEREs Boriiheldf ol fable

porti os;2 1esnes shealtikebuhe Fupporbrogqlas end@Beask 104iA 1008, arkD8
e

provided in |inear %ui des 106, 109 which rails are Earal l el to each other
and exstenadiat thelileBcandmipht pitrr ciashetivelve afaine Stkededra$sagR 4ri ven

sl ope 36. Two tables 10 104 Vi Lo the 1ine i d tabl e
T07 priRiareld e Bractagls LR AET GBS, s p2fnAdE By b B R Aol {57 he
guard phat£d QKA addithedhh oMb cbberguah phate AR progiderd ai torgbedodni as to
be slidable in a direction perpendicular to the main surface of the driven

sl ope & obtichsidirttrancearioopbeaguay péateson01£0, 1WhB oie spectivady oovidre
extending |n the | ongj inal,direction, is fixed in place tao.the

subst a%‘ﬂg%d | yPREH a?‘l%@?ti g’r‘?’ﬁé t AE® gugpﬁnﬁpat EPAR: [ G1P8E 9 T- Uifaped
merber, 1ddss WRbGhdes GRMAEHIAIERA Aep thio! $ittdmEbaEcR134 ABd atHeeant nenber
111B fixed to the first nenber 111A is coupled to the supporting plate 102

t hr (r)]ughsa, fahd hthet gueod 9@?@ titgApol B Bl1gse mwelugﬁjtedhfeisealewos%

1 oo vopiot aptnias (Heen then fabli darkoas Jonarag e the 1itedatefng of

the fi t ' | htteddn th
e '{rﬁggggge@agf%#ﬁéjm he1B %@%&%Wﬁ%é@éﬁd sloivdabl y3fattedg n the

I
groove 'ower 1 he groove béing forned in the operating
sect i opeihiDciomddudingeforet bermppativhudi tied ioiveettg oh th@HdtabkedeehBDf t he
first menber 111A has a roller 114 attached thereto. [0127] A regul ating
pl at e gadhahbheinteconditi®cEnfeCI&Ath the rol ler 114 when the guard

o "5 i TTAR 4 HESR AL B R RS SR it 0

bi asi ngygRIMshE/ réSpeotpbRdhagk braterl, sydnéry| eadi nge etwb ofeft hendecond
menber 111B of the T-shaped nenber 111 through a sixth rotation supporting
poi nt 1gbt cawdd eeverse 18tlker1 2ha, and theifedrivEt PosshaBisB8 rESOEStVSdY ti ng

plate 102 t hroough,a _seventh rotati upporti [ 1 r

speci f%‘a&?l Efiag%éaleﬁaweiwe bitri |r§80r?%aﬁgell%@oﬁqég%a??ygta&gchoer%fto t he
| eadi ngugrdl &fvédhe seLoRd BaThekpIbld8d WMiereeaa st BRprdmgnoandf tihey eher s
pivotally attached to a desired position of the supporting plate 102. The

bi asi nguashrpdate 71 0B desd ghedothebgaardncavel MS8dB avitli hbewnindtiedhie Bigisi ng
nmeans éoj[7 i tself expglnds and one exanple of the biasing means 117 is, for

exanpl ©1oWiggsdesFIIRGO

O™he biasing neans 117 described herein i s designed

to app!m;ag]f qmﬁir{damgajgﬁi%mpggg@@pp@ge]} to cause the T-shaped nenber

111 to pivot about™the fifth rotation supporting point 113 countercl ockw se
in Fig. 1NexiThe qiamt alateoviétiegt mefchtdrdsm ¢fiapletinkemearhanigm s wikhbdi t ed
by the regu,Lati_ng gl a,&e 118, in the state shown in Fig. 11A
described in"detall.
[0124] Fig. 11A is a view showing one constitutional example of the
lifting mechanism for the guard plate 101A, which view is taken in the
direction of arrows A of Fig. 10, whereas Fig. 11B is a view showing the
constitutional example of the lifting mechanism for the guard plate 101A,
which view is taken in the direction of arrows C of Fig. 11A.
[0125] A supporting plate 102 is fixed to a side plate 36A of the driven
slope 36 by use of suitable fixing means (such as bolts (not shown)).
Fixed to the front and rear portions, respectively, of the supporting plate

102 are rails 105, 108 provided in linear guides 106, 109 which rails are
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[0129] As has been described, as the liftable deck 35 starts to rise,
followed by rising of the font portion of the driven slope 36, the
supporting plate 102 fixed to the driven slope 36 starts to rise. Then, the

T-shaped nenher 111 arts to pivaot, counptercl ockwi se j.n Fig. 11A about the
(T e SaleT 06 <dimsthan Ahd adendun gl ol aridiCularto 118 BRRLS 1
the r I RS ukati I 1 Su i ; m

for ) owlrFgs i 308 BRlveRISEE 8L Fwp! Riflepl J0asUR0S uREViL D
upwar dir(garvgliicg) 186 ahdt at teblepéb @t pngvisect iinnthel Oincarppbedd ¢ ol @ hearwam

foll ower 112 npves upward. At that tinme, th ua | ate, 101A fixed to the
operatﬁ%@%&'&’gﬁbnﬂ&% iﬁ)\,@§cﬁp\fi\%rﬂ"%ﬁ‘f%"‘}oéﬁﬁge g{.l(?bgd byPth&!lavealegui des
106, t p i t 1 b i gher
t han ( raoﬁd:&iérkfgrl)%ilﬁt ltqg rsréi %(P{sattﬁ:lrhge?ljcgoofgjfhtg)ugﬁjv@nﬁstﬁgpg&é%. 81 815%]nhFi g.
12 shgygrpenriiedRiplcetind mhm statoed of whe arivde shope Bl ate adilifiopr @rects to

a maxi mnum extent. [0131] After the liftable deck 35 has been lifted, the
front gRetEtoe sectwd driliewhithpese sipergueriandipgsiestke Iergitudiaalri ven

car i o repan TS Rxgeo BEEEF 1 1B JRr e b g APER e Mo lias 7T

rotatigatsumeorting point 113. Subsequently, the operating section 110

nmoves upwards as illustrated in Fig. 12, coming into contact with the
supporf0it@$]pliatleshopeds onembrert hel pwdchl isnpoarthttesk byha firsd hagsabeember

i d. h ' i f ih | 0
Lo c R asSeeand Mbmnal 1 1RE RRF P Ik B mbbe i P e 0
upvar d. & Fordt fe (R @Ma@wwnat@a@ itheHu§honefigh. réfditsn tdimpadtiapl e

deck 35 i's further lifted, the roller 114 noves away fromthe regul ating
pl at e ddistwhl e tereensafieafyojtbet Teshapademsanbgr Kiept ianattahbeflr tnt

ti f the dri | 36 i th lifted. T tat t ti
Do oL Ui SLops 38 e Lurhher LSt uThE Stahs gl by L
ti . t.h j i 1@ i f th
por RSk 5L NGRGSLORE $Ro) CHIL ARe4rLn Hestiansete paseIg Lhe

rol | erT3%Gpearvhimentbavel 51 ois alidaibly 3dBedi $nr btat@ivlopeatthachgd &ocehe rear

end of the supporting nmenber 36B. E%ﬁpos d,un?Fr t he tjltable_flo?r 34 is
the rafoflozws vhidh tBRt 8RA8VENPEIRA | @??Edlrhat! SiIRTEEH i PPl T&P: with
the R riﬁg‘cgf{héhﬁor‘iéi't@é‘maq B'ir%q,ft}o%“.: Thhe fh r3éﬁd' S itkgd ffrgy t he
tiltabr'et1 00 , by use”of suitable t1xing neans (such as supporting

menbermp eaisle bal i haeta sbdwn))14 Koeehepkthdiatal |y, the front end of the
driven slope 36 is pivotally attached to the liftable deck 35, whereas the

rear pl&27dn Afregrdaiinpvelatel 8. ehich sappes tiBtp wpntaet Mwith dhe36e)'eb as to

ari vent ot opBtes e Bliari oBAE d004 MRal M8 "RorPuLREisees e AL, bl
in thecdopongudapmd b rBctisd ofvel kb dixiegt mamad0Q3uahoag $inep OBy

surface of the tiltable floor 34. [0134] Suppose that a linear line iIs
depi ctm@nmber gndibaltsihi ch passes through the edge of the rear end of the

dri | and i icular tp the, nai f f i | tabl
1 oor B2 hiabhe SnBRRECTOr I, Shubhd "L £ BRFng 168G qid's ©
li nearof i se\Wohy kU mbesnf{ tRIrAt it T-¥hspeti drbérhlle gaek g¥bail Sixth f t ed

acconpanied by tilting of the driven slope 36, the edge of the rear end of
t he driotefiosl sppp86ting pwint pressadd aghithstother ¢ndlt dbleedelsoed Bosithunt an

t |1 ' t the ed th d of .t
1 verobiapes 9 Bing iRISHF | 561 B P Fahr asueVERIS LI5S TURYRREa PLNE poi nt
that theedi MSIENGR LificafYeloRetdre b e SdaRing itadsean 24l photaey dr i ven

sl ope an table’floor 34 is virtu y-unnot | ceabl e. 10135]" This
al | onsatthehedato ehe 3€adifg tdved dofi Yea séoped3mdrmbeove! b8 whereaisntisair f ace

of the tiltable floor 34 in the longitudinpal directjon with .the ?x remely
smal | gHPreanst i hgreef wkenpiviedaligap Sf6eCarfl YReIREI ROSUHPACE, only

wh t i f.tabl 5 i - A | g: > 5
moves TePPRETEBAREG0gr dhedipshdihedhily R HREIdIGI TR BIEHt 70 1 e
mai n sgirkacencih Whechithkablasihfonead4 tan ibself expands and one example

of the biasing means 117 is, for example, a gas spring. The biasing

23



prevented, conpared to the case where the rear end of the driven slope 36
noves, sliding over the tiltable floor 34 as illustrated in the fragnentary
view 6A of Fig. 6. [0136] Wen the liftable deck 35 noves forward fromthe
state shown in Fig. 12, the guard plate 101A noves forward tagether with
the drme@nsStbﬁeﬂ%rnmdﬂbeneéepsrfbe&@@etd. ia eprdydfeicntiafbent ishanef 12.

[ 0137] n ate sho re M4 S own in
Fi g. 13° etf‘u qqﬁt %IC@udsec 5?|43:Hq%%é]r€8h§oéreﬁhgt c?.pf!(/8 aﬁ:nﬁ{t ﬁié z'r];g e of
the g%rtgnehaéepé@h%?Sp@rrﬁdmabl Yol AtBIeesckwaes har Fyd.t h1ihathef phratri ven
sl ope 36, during the Towering of the liftable deck 35. After the roller

114, anvpaehezhit @ftt’ree TT sthegreed mnwebetlﬂlﬂ Has indolétachthy dbat seguldting t he
regul atin te t he omerln e driven slope 36 causes the

T- shap%létgrér?tfg mlt tSBat& §b? Y 51: éﬁgo that the guard plate 101A | owers
rel at Utm 25@ e id iede 8! QB8 CcABedUPRS mifﬁébt@n d¥ck 35 |Queis rg Aket he
lifta ck 35, the state shown in Fig. 11A is restored. [0138] The

liftinglimeeddnbymrisingt ke rthghtfogtuapdrt)bat @f10hB Khtvameskygre 8bruthaire as

the one descri bed above herefore.the |eft d ht, guard tes 101A,
101B afr‘éolé%ﬁfﬂggtﬁéﬁﬁﬂcp%gﬁ %ﬁ% ﬁteesfﬁ#ée%p‘é%ﬁ o {"? helOs %8 t 1 MBEN[ 0139]

Al thougfy, thﬁhﬁgiaad'nt@ﬁbeegeiy 9&96 Boe:pnvdtsc%%ﬁt%té\b%ﬂm%éhnﬁF‘?Q”ft'twrat' on

in which the gua 1A 1 are operated 1n conjunction with the
liftingoopetias ifidth @t)teith@nIsd;jpachttmgopssragé'!zlv(iuimrtlamtmaso‘ig trheadsi Venh sl ope
36), a dedicated driving nechani smused for i ndepengﬁ:ntl ger at i n the
guard PIeRsRY 1’(@13A"0fi@*1§ 1%@%“%@1’*%@%‘?9“8#&%& ey ?eqt‘ﬁé

confi rat r d—f e

i vi P eaBr I ted Toroaie Gt i dedpcinty 8 dpenTrehaPe, ﬁ*&ﬂégﬁan. sm
for Gupfd rﬁ@veé]upward P(dgx\totua?t) @petrmamghel@;sértgzm@@mnmt(mecoumdd rrk
mechani sm for a guard cover (lid) wll be described in detail. [0141

i |1 ust et edm nﬁoit@yer1b12trn@vgaam~@aﬁter Atathati imes e guesd pigta 1y mAf]ge
o 1% e S RSP nGl e b U FaPBER e i o
the linear guides 106, 109, so that the upper portion of the guard plate
101A becomes higher than (projects from) the main surface of the driven
slope 36.
[0130] Fig. 12 shows one example of the state in which the guard plate
101A projects {o a maximum extent.
[0131] After the liftable deck 35 has been lifted, the front portion of the
driven slope 36 subsequently rises so that the driven slope 36 inclines,
| for example, as shown in Fig. 12.
[0132] As described earlier, the T-shaped member 111 pivots
counterclockwise about the fifth rotation supporting point 113.
Subsequently, the operating section 110 moves upwards as illustrated in
Fig. 12, coming into contact with the supporting plate 102, so that the
pivotal movement of the T-shaped member 111 is interrupted. At that
time, the upper portion of the guard plate 101A is brought into a state
(complete projection state) in which it projects upward from the main
surface of the driven slope 36. After the liftable deck 35 is further lifted,
the roller 114 moves away from the regulating plate 118 while the

complete projection state being kept and the front portion of the driven
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along the right side portion of the |iftable passage 21. [0142] Figs. 13A
and 13B are views showi ng one constitutional exanple of the opening/closing
mechani sm for the guard cover 131A which views are taken in the direction
of arrows B of Fig. 10, . Specifically, Fig. 13Aillystrates.a cqondition
wher e $'REegR@ 8 fEbET ‘f@‘i&- i sﬁlﬁ’ 548 %égéhbnﬁed? ‘i‘l'f‘f]:s‘ﬂra1 s a

condi ty r ' Fi A b Srifh Y IBWHEhow ng
t he Céﬁgﬁ%% gsrtfI %éﬁgié%)?jne&@é%ﬁhéégéfednrisﬁgpgﬁggpﬁghﬂ%géérﬂi%%1’ or the guard

cover ddlén sibpeh3giisvaitachakiern ithe tihedelisiéetoobach af thesighoanBi igft 13A,
whereas Fig. 14B is a view showi ng the constitutional ex??rrplg of kh{g‘k
openi rjdeisosf e mearapeEirn o thit Gikat sterer3aaand anidleveek i'¢hidken in

the directjon of a of _Fig. at, .t r r 7.kS itted
in Fi gt.ra‘i%!é?. ?'819,35'5%\%315’&’: rrts‘%tat%?g emégh%g ?ng@etgé%ﬁee%%uglk ntghQJﬁrOA f or
the bt%tgasoﬂﬂ@rn@éirw 868t heDiddd $dd eirfderoth 4iltdtyleuieoof34 we thel tail 142,

[ 0144] e of the two bl ades of the hinge that constitutes the guard cover

131A i34Bi which extaedsiint e dohkderdigal witastiomdnt paraliglewithkEhe iRdieas a

other Srdogedt e TBieoP R W Lhfsrdi s bl R Bl e o Rember
132 | SS@Olr'il’éJe%@et 8f LAt E0WP Fixeg "RIEs 13d4ch BB §u§FEm@g hinkgebaas.ankhi s

spring hi 133 houses a spring used for biasing e guard cover 131A in a
di r ecthohsi(mothsiodwing).opblewe ppesHjcaldy.i thadreat end of Rhg. diyan slwe
coupling nmenper 134 has a fjirst face .portion 134a and a second surface
porti o‘?’ugli§4%"’\%?@}ﬁ affached pt@ng?%aﬁg?&@odg&%hégt e ﬂiﬂ% 555d %%rtfﬂrhge 133
I's mount s ORI SHRPE 36PN %hg@o%a fid sbgrrders &gkt icope idaabR xed to
t he upper portion of the seco surface portion 134b is a spring nounting
part 134dthe nehii B he wppeforegidudina dieictip rl35 AccoatiiragliyedtheTtr iveower
portion of the second surface portion 134b is é)ro,vi ed with a!Hsn_al* | ong
hol e 188P% BPoiSgPORHOEREG S Mo hilgntaaigepdr$0e 384 TBaNsBOVANE ity
mount i . i ' 0, end - e 6

u If%ﬁ?#iﬂ%?%f&?&'i&g Wéﬁ&ln% dﬁ‘@@’u%g z@bga?@ﬂﬁe %ég‘j”ggffa%% of

At t ached I'S Spring unting part 6a i ower e the spring
135. [46)iabe flogghaped nmenber 136 is attached, at a corner portion 138
thereof, to the attachnment plate 139 such that the L-shaped nmenber 136 is
freel ylOsi 34kt Sbueposexid@tta linRantingr iseAgPigtachén (Fighapb MHBBIPAS%LEs a

Sprinoy TR P ed380 KRoUNLEP ane <5 e 2ARERNTA80 Ise Ahaced. The

ot her S I's attached a spring nounting part a

fixed parpdedilackoape plahesdd8cel OL#e tTheble sbapesk memey cédbehas a
roller 137 that is pivotally nounted to a desired position between the

spri ngtheurtliarg 36¢ t isldegated shehtlyr deahipdr thism linsar Asngl | Ubtithatéds i n

Fig. 14B, . this.roll 137 i d,f by th . h

[ 71 appeniadkauaRudien e JTLPRRES B6eK A5 TR AtbarBalqy Byt gt
Fig. 13R 4 wiPRRATe MBMhRE dddeisf Bid A6hedntoot BRe ald wohrEabe Baiend39, for
inhibiting further pivotal novenent of the L-shaped nenber 136 when the

guar d povssed3ddgairstopeactitapipi flovirng4of buhean- skisedeherdraall 186p [9148]
For exanpl e, en the liftable ck 35 is,inits stored,stat where it is
| ower e@@"{‘)"e&’ %&Wﬁﬁﬁ@& EROP Qéqgﬁo'ﬁ?ri ANE hl% ITIY4 $IQPP et %é‘f]eitge
presse 1 abov & 4by tqgﬁ) 10, ld 35; (&

earli eﬁ!tgﬁggvxgver , %\/A\rhenfbﬁse I f?gt}%I%gcft(@ggéstptgrq?{s%?g??rgetélfﬁ%eﬂbc?npgr 51
al so riees, bstwébatthchedud loff treaecat ¢he shpithagddidéncaleges dtheanld shaped

menber 136 to pivot on the corner portion 138 in a direction in which the
rol | ertittapleifaey 34hsyirtugd vceapetinga er 134 and the spring hinge 133

attach r 1 d il h rd.caue oﬁfel ' NgdsAas
shown férﬁ%igg?ﬁ%gé@“ﬁingl %és%qngﬂ orggg g? qﬁ%e&ggrg}ﬁn%l |n§}é6l i%gﬁeEve% if the
|i ftabtiee deeln 3nrfatd hérthe sitisble hitoguddirc aker okififidis akeptedtion heitbpened
state shown in Fig. 13B. - _
the extremely small gap existing between the rear end 36¢e and the main
surface, not only when the liftable deck 35 is lifted but also when the
liftable deck 35 moves in the longitudinal direction after Ilifted.

Therefore, damage to the main surface of the tiltabie floor 34 can be
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[0149] When the liftable deck 35 lowers fromthe lifted state, the bunper
51 of the Iiftable deck 35 cones into contact with the roller 137 upon the
liftable deck 35 reaching the position shown in Fig. 13B. Furthernore, the

| owering of the liftable deck 35 causes the L-shape mber, 136 t ivot in
e dimBAANRG: FAURPEFEE HE T 1C8ser $Patstindent B o hes o VBB ARy of

the coypli mogt 41,34 t SRij higge. 133. ONi PRt | N gfe the
IowerioériégJ 6.?(9\{%%, Iﬁ?@é eggée]rckhg%, Q{lﬁelﬂgt efte shggln #ﬁ FE g. 13Ais

est ablfragatbntla@50swibA ®pERG.NG/ cl osi ng nechani smfor the right guard cover
131B has the sanme structure as the one descri bed above and the |l eft and

ri ght [§d&& chensthaslifiabigigdeak & M Yrfeaverd pERotA ShatesaheWdhEr ati on
at the-sanmg,ti.pe. 1 r ecl.fical ifs 5 has
tart dd o i 4B P b0 PSP YER; [ Tab el it e, SRR

131A, slaa%_% sbamhifeokepemg Whkl WitédecdriditonpohbveniroFig he2driven sl ope 36
being uplifted. As a result, the left_and right guard plates 101A 101B
start [0d 37]selVheme thef stated shiqywe gudrig. cblbr &8 13BA0rad1isost dheorsftatfured to

e T Fib e M il T BocRO3ELR [AVERS . a i T e Mipr e
deck 35n§RWBFShE" 80k pikid tesh Atiat grad gy ebduaRd o gbthguai® mates 101A

101B start to cloSe just before conpletion of the |owering of the |iftable
deck Iheafdrbrerstsdopag36f duréng ete dmwerirghofgiies diffatdeedetb1Ad. 104Bekt art s.

The | ef i gh d 131A, . 131 fi | | ow

2t t hahe TRUST nf B ach (Aehf oo | E5B6tk A0EMAdh oo NBPLCGIE ANGht
d . [ o i ' 20

ot i B e e B o e e MR e oh 15

| ocat echusébithet fespbped ofemberwhl kwiy pBloodockwiseplsan thakwhesguashed and

whi ch can be lifted and |owered in order that it is connected . to the
ent ranki@te1A0dA {HKeEs reraliye 1tp, thﬁ@"l‘\’?'ﬂa%l"@%é@sag Pop Fﬁmﬂjﬁgé’naofront

end ( ot f e eihdf € HeSHN 3B )Eike Peacannect ed
to thg{hggnﬁreglnef:rznglgf éﬂ% éirffr)éé%lre endﬁq{téfﬁ;’ ct)t%e%?ge)tr?d SI ocat ed aI y fromthe one
end (ergstoréde rear end 36e of the driven slope 36)) which is different
from and opposite to the front end. The boarding bridge 20 is configured

such t[Rd38MwnEhet iling imgshamarsdge the iroht raerd phate rhtBehasr thies
while th bej ng kept.. i i fion.i ' t.ant . ak |
Mover e inG0s gy Ctheh it b fu PR, 00 LA e LI 0 0

floor 34ht wharebyiatcpassroe, 10¢Budireg confaygery tooqedédrinettheesanhe front
end and the rear end and having no step-like |evel difference, is forned.

Thi s rappudljon atingneams time. forepart (i.e., the part |located on the side

of the front thap at its posterior rt, (i.e., .the . d.on the
si de 0&0 1% régségﬁg). € [Efﬂé ' I???gﬁsgdpé%%@e'%lhas eogdé%Féoée)&%{ktlgraei n
i ncl udesnfifraB83ATH ewhidte {Hd tghhrd deiRitedS103@d oM B oanecipomted ime
entrance 1IA of the aircraft 11; the lifting nmechanismfor lifting the

| i ftabtenpeoki®@bwitmdhehétiond oprratiopeoBtha hidtahigepkssricef2 Whdearatéoroupl ed
to the |iftable deck 35 by e of the third couplin i nge 50 whereas its
free ef Eh‘?\_edﬂé/&rn eﬂ&p%e%gis ?ré’@ldy}c?rttﬁébﬁj@"lr% t ng%r%s% His?gcte%?)&n 200
al ong &{Eﬁeﬁ@eﬁmjf(ﬂf@ra‘?fné 'E'r?etgwér%pg?atfekoﬂ'ﬁﬁflﬂm hey lHd bakligodsny 35

noves, Iven sl'ope 36 rotates about the axis of the third coupling

hi nge &fpibivked. t hdonearerenith e36® nfiprmadiam ddscnitaé i hgrainr eeni ehinZid@tal ong
the main surface of the finaple floor 34, so that, the drjven slope 36 forns
a cont INR6@E EpadiePeniRe diYEg MAckATS Mobk e ok B ik Plaiefvay 31

tilta o ) y_t Y, f4 ion, the |evel
fji ffer@nﬁdééjoewmggﬁ?qgr{[e:ﬂ#ﬁaérM?gg‘ta}rgﬁnﬁ%& %P%?Eecg‘r{l}téﬁance 11A and the
liftabl e péssoen 2dpéeing/clddiagl iMdatd rdsde¢kedbhdofink hadobandsmg fari dge can

be elimnated so that a conti nuous p_assage,way can be forned between them
guard cover (lid) will be described in defail.

[0141] As illustrated in Fig. 10, the guard cover 131A is constituted by a
long hinge extending along the left side portion of the liftable passage 21.

Similarly, the guard cover 131B is constituted by a long hinge extending
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[ 0156] Accordingly, the boarding bridge 20 of this enbodi nent provides no
| evel difference relative to the entrance 11A of the aircraft 11 and does
not need to lift or lower the liftable passage 21 (liftable deck 35)

whenever passengers, for exanple, a passenger in wheelchair, enbarks onto
or di seleser khe ridht sisdeapertion oftbe liHroke IPés823%2droot h enbar kati on and

20"of T Plerost et 10 dot ared ieg oo Bret st b el Pl o eck
35 t hreughe td1ee SinPLR ifg andcaawis ROATEN (fartheol éf tiabl £ wiekh 3fwahi ch
enables it to keep the |Iiftable deck 35 substantially horizontal w thout

tiltingre hekehoor the dibection tafbhe ates B 38, Fithi $0 pr Snewsicaliyh F4a- ddfant age
that positioni f the liftable deck 35 relatiyve .to the fl jon 11B
of t hol Gt alsed con A nuuheRS Py GERrdAE" " b1Edh Hhasoirsarat B o
the |i{spb)ig NAsRA08 &dndidiPrvHiaeessardlard LB Eed 3oatiBespaRedes giybed

herein above in which the liftable passage 21 includes the liftable deck 35
and t he4Arisvenvisvomh @eingrtire evcarsditelficaralad x @mmpae i ofet oo refiepingt ¢losing such

that when the |iftabl e passage 21 ,i lifted, one en front epnd) to be
o oTEE A BHb [en R e AT s b yeisds Auhish NS B s drkent it M BE8eiSn opi ch
is locate r 1 e LRg pts 4 ngdidy, 0BK LR MBI
substaﬁﬁi%ﬁrﬁwoﬁl Q\Tef:lﬂ%i %&’e%gegg?gt SFIF%eJV\A}e@enpstﬁée) gleég{r’ gﬂgm’éﬁ% ?ﬂ:}e

wal kwayo Bati{utidhablesahhpier 034he spdriiat/adosampwayg chanfismmédr ibewgeard he one

end and the other end. [0159] In the boarding bridge 20 of this e di nent
the |i¢eudl d ddekwischydewnis B%emn dg t%@cﬁaﬁic Ay 8? agrwe“»né @fﬂklg-i %gm e

deck 3R.iQ fh%ﬁ-tﬂﬁf’%gis@ﬁ%wﬁ% kiRt S rigqﬁi'bO?éAThe liftable deck 35 i s noved

to the sane heig oor section®11B of the entrance 11A by the

li fting1egihanhs et rbeatighlaté Nt 8ocoat figéd Wid hthichencangingnaid AL 1#rbyh ¢ he
sliding nechanism [[0160] Wth the above configuration, the |iftable deck
35 canbbmpei d0gravided indhegtikabhakionn 84 brasR ST tvenbaHer 842t comes into

e ot 008 Sl aRan e ok andy gl LR spPofSRS dnBralERS N
only acheuel L isrpreetdyheaiisabrutbor AR Beltebr thaatied. wheisdd I n
addition, the boarding bridge 20 of this enbodi nent has the sheet-1ike

guard plsmed natanguddBcobatingr sjesober d3divtfecd Ve thenbedsrsidenat dhg from
(e PaSARIE SBULRSHR! o Byl 101 ke PSR AL b Ald sdbAg
2hud 2 R (908 hacsons nsostyinglnameshone v ey s,
of f th&3BiftHEhisespasgabingd.133 houses a spring used for biasing the guard
cover 131A in a direction in which it opens.
[0145] As illustrated in Fig. 14A, the coupling member 134 has a first
surface portion 134a and a second surface portion 134b which are
perpendicular to each other and the spring hinge 133 is mounted on the
upper portion of the first surface portion 134a. Fixed to the upper
portion of the second surface portion 134b is a spring mouniing part
134d to which the upper end of a spring 135 is attached. The lower
portion of the second surface portion 134b is provided with a small iong
hole 134c¢ through which a spring mounting part 136a passes, the spring
mounting part 138a being fixed to one end of an L-shaped member 136.
Attached to this spring mounting part 136a is the lower end of the spring
135.
[0146] The L-shaped member 136 is attached, at a corner portion 138
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[0163] In addition, since the guard plates 101A, 101B are configured to
operate in conjunction with the rising/lowering novenent of the |iftable
passage 21 (i.e., the tilting novenent of the driven slope 36 follow ng the

i sing/l [ t of the |iftable deck 35), t [
Crmpl oyt 8ai ELLE8 THAGTHE HCRRAR GHg G [0t perab PR oCh B GUARE Pt es
101A 104801 | Q041 HEST dfe! (1F (GUATEAOURE Sofl ML L1ALBeRCT dHfbki s oF
covering R espective upper ends of cl earances between the sides of the

l'i ft abise apapsage mbuanihd earti138bl o flvhirh e téedcbbas asyedngsenvi iy as
the entrances/outlets for the ?uard pl ates 101A, 101B. This prevents
penet rattpehedf dlibe etheneendkeltte smaranddd dseattasbes teus HOFinGince

th d 1A, fi te | j unct i i th
the 11 BehrmRRrnd X0s BRai B AL &l bP R ER8L o1  he et o v
risi ngyo1agr iTige NDV: domdmseli fisablesdeck o3, 1371e theedid asivataledi cat ed

driving nmechani smused for operating the guard covers 131A, 131B can be
el i mi naceihteflots] desirtd positdimdamarfe e ebring neqbbadnesrt 13

| k has the tiltable.fl 34 1 j.usti i dt i .
el | mied dheapotter pertiahl E3Rec it uaunfarfl it AP0 B SOtKE S8eit i 111 ng
mechani stadQy tfdht kB8 vENBytiHd aRIepbt a1 34t Iffheb 1w debKkds 5 egheantid0.

When viewng a plan view of the tiltable floor 34, the liftable deck 35 and
t he drgwvand stoper 363 hAe ispainsed!.wi tAs niltusdraleghdnofFighe18BI t ablséoppeor 34.

0166] Th b confi ti it ible .t alleli the ed f
e mbrsr i Bl B e el S0t 33 T RSB oS30
the enbnange mdfefledn8s A 1abhabbd ndAHAT 168 wiHdH aRlke JuAr cddet T they
are not parallel to each other. I'n the boarding bridge 20 6f this

enbodi NBNA, isseisanpariay lpévosny ax thst eshaped meenbéf 136l e deck 35 and the

entrance 11A by the tiltable floor 34 can be perfornmed even durjng the
movenet®t! 48] tTHer dXaepidl Ien othe HEtBBHE 9k b9 dife 'QOEtSTﬁ?%redJarsﬁ?E%l arly

ﬂi?l CRVELIEGE 1148 FRBRES IO RELWRTImt &b hi)t 3R endGak iRSFARd 11e Bl rance

roller 137 is pressed from above by the bumper 51 of the liftable deck 35
as stated earlier. However, when the liftable deck 35 starts to rise, the
bumper 51 also rises, so that the pull force of the spring 140 causes the
L-shaped member 136 to pivot on the corner portion 138 in a direction in
which the roller 137 rises. Then, the coupling member 134 and the
spring hinge 133 attached thereto are pushed up while the guard cover
131A is opened as shown in Fig. 13B by the biasing force of the spring
hinge 133. Even if the liftable deck 35 further rises, the guard cover
131A is kept in the opened state shown in Fig. 13B.

[0149] When the liftable deck 35 lowers from the lifted state, the bumper
51 of the liftable deck 35 comes into contact with the rolier 137 upon the
liftabie deck 35 reaching the position shown in Fig. 13B. Furthermore,
the lowering of the liftable deck 35 causes the L-shaped member 136 to
pivot in the direction in which the roller 137 descends, which causes
lowering of the coupling member 134 and the spring hinge 133. Upon
completion of the lowering of the liftable deck 35, the state shown in Fig.
13A is established.

[0150] The opening/closing mechanism for the right guard cover 131B
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[0167] In the boarding bridge 20 of this enbodinent, a force for biasing
the liftable deck 35 (bunper 51) to the aircraft 11 is generated by sliding
the table 80 by use of the first and second bi asi ng nechani sns 86A, 86B of

th lidi hani h that the |iftabl k 35 js, f h : d
agai n133 A0 SATATEL ST PoNDENBN AT TTREdT Ve (AP chipaP SANGTGRG.
agai it 2"Bd arishe
o1 i o TG CPaETs B Buch that oL ke EPFRNY BREP I AN RS RIRETL Y e

ent r angtethkl dafireominide above- descri bed contact position, the stopper nmenber

88 is allowed to nove forward along th ring shaft 85, acting against the
react i[04 5dr Mot srrcitisallyg %ﬁe'ést%%!jgﬁshqﬂ fPgk. 38 hag stariggnto 3%?@

st opp e , (@ r SRk n t or. f bj asi ng
the 1170 BENS “HbsE bstigtper R A AL AP ff PVers 191401808 SPPrkdd o
the reasdh vaHiy eee atohheosnbhngf Bde drddédBlsi¥berss hasiagovpliftedf i gigat i on,
in the boarding bridge 20 of this enbodi nent, even if the gap between the

| i f t ablesudfecthe3Beft bumbaigsiipuand rinte ettt bhe d OfBa stailt & riga. 1 ) The ledk

passertd Taionals S Hla b LAnsaRRATE COMRu Ry i Ak Ithy BhIRHEr )
can bejrRvedobdsK ndidof 86kt Btot 8nfatiohitantd [éficadd TRhtegdap@gnatedi asi ng

mechani snms 86A, 86B of the sliding nechanismso as to conpensate for the
ups antbtdwi®1&F. the aircraft 11, so that occurrence of the gap can be

For e et dbgaperAgvRPsm bR AP Fosk 2eJEheaTS: oML chPRsEaLe. -
thereohe {58 BFn%S‘?lthef&a%%”%mét%safm TAEr&f 08 esidrk Ugt rAbb¥ejpd bafbre

restrictive, since the scope of the invention is defined by the appended
cl ai mecomphetioh hanthy loherdes ofi thiel bftaplecsdiing St béer stodingl bfdhangds t hat

and botsToNer 66 r BIAREr A00re (MBI bd THHICLE Gy SR SHale.

VHAT 1 &, Al WMBR A Sq3kg ArBOR5AHDE -0 BIRISQUMILYIP%t h¥RkINEYin order
not to come into contact with the left and right guard plates 101A, 101B.
[0153] As described above, the boarding bridgé 20 of this embodiment
has the walkway 31 and the liftable passage 21 which is located within
the plane of the walkway 31 when its plan view is viewed and which can
be lifted and lowered in order that it is connected to the entrance 11A of
the aircraft 11. The tiftab‘ie passage 21 includes a front end (one end
(e.g., the front end of the liftable deck 35)) to be connected to the
entrance 11A and a rear end {the other end located away from the one
end (e.g., the rear end 36e of the driven slope 36)) which is different
from and opposite to the front end. The boarding bridge 20 is
configured such that, when the liftable passage 21 is lifted, the front end
rises while the rear end being kept in a condition in which substantially
no level difference exists between the rear end and the walkway 31
(tiltable floor 34), whereby a passage, including a rampway located
between the front end and the rear end and having no step-like level
difference, is formed. This rampway is higher at its forepart (i.e., the
part located on the side of the front end) than at its posterior part (i.e.,

the partlocated on the side of the rear end).
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a liftabl e passage; which is located within a plane of the

wal kway when its plan viewis viewed and can be |lifted and | owered in order
that it is connected to an entrance of a nobile object; and

which is conflgured such that when lifted, one end to be connected to the
ent r anlde! ¥4lsekhe iftalele passeger 2dndesrcubgde b aanity *ﬂﬁb’fﬁﬁi%ef(b”n@xéﬁ‘tplebel ng

CEP ot PR S A AR 6y Bl A8 SRR B

r anpweyirkesfted ﬂ%w\ﬁﬂﬁ th@&%s@ﬁﬁf@ﬂﬁhfhhg ﬂi@@ﬁteﬂﬂ@ aedihayi @%dnﬂwe
step-1ike |evel dlfference is formed, and a protective nenber which

pr oj ec@gvapweiegeaPbni e fisiede eoid @ﬁermlpht@bb@umaséat@etiméﬁtabi@ fdetkadh e

Phe: prtuias o8 Reniilrd ueliis dlinga 20 WBoESas ¢ gres (4ioh Hroitearsndh o -

passadge gy isaqhedlly ihEvhbld Al qhBASEARM HNENT et 130G DLRMASHRISmiaty |1 11 ed
and to be retractéd to a position of the sane height as the passage surface

of t hesdmftﬂ:abcbfethm‘s:ﬁa@éecﬂoar BévverA:pcbbetinf(babvmeirecﬁdﬁéSImbvabl thpabdage is
Iovvere he ardi n dge accordin Claim1l or fur

come Tl 36 Tot288k 2 0gul the “uana e thitd SRIpIMG heen50L iﬂﬂi.evgl%nber
toth f I | d et lger?g and
down ere!ddr %ﬁgaﬁ%ﬁgﬁggg \;\nﬁttﬁ%r ﬁ%l”%l@ggﬁﬁglcg@g} ?r?g gﬁd%% abl'e passage
such tdiathehigihable fladrt 8, espabsdgde sirividt edopbhBpfanesta \wo nteniers noves
to a position higher than the passage surface of the liftable passage and
when tHEMPMAYaBPEVEESsHYR [ITsabIGuBPEl, 37 N priveertal hwayerbeltiliapleetipatt ed to
a posli;,, gn of the same height as the passage surface of the liftable
passagé Or a | ower position.

[0155] With the above configuration, the level difference between the
floor section 11B of the entrance 11A and the liftable passage 21 (e.g.,
the liftable deck 35) of the boarding bridge can be eliminated so that a
continuous passageway can be formed between them.

[0156] Accordingly, the boarding bridge 20 of this embodiment provides
no level difference relative to the entrance 11A of the aircraft 11 and
does not need to lift or lower the liftable passage 21 (liftable deck 35)
whenever passengers, for example, a passenger in wheelchair, embarks
onto or disembark from the aircraft 11, which leads to smooth
embarkation and disembarkation of the passengers.

[0157] In particular, the boarding bridge 20 of this embodiment is
designed to adjust the height of the liftable deck 35 through the simple
up-and-down movement of the liftable deck 35, which enables it to keep
the liftable deck 35 substantially horizontal without tilting the floor of the
liftable deck 35. This provides such an advantage that positioning of
the liftable deck 35 relative to the floor section 11B of the entrance 11A
can be easily performed.

[0158] The configuration of the liftable passage 21 is not necessarily
limited to the one described herein above in which the liftable passage
21 includes the liftable deck 35 and the driven slope 36. For example,

an alternative configuration is such that when the liftable passage 21 is
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4. The boarding bridge according to Caim2 or 3, wherein a cl earance
portion is provided between a side of the liftable passage and t he wal kway
to accommodat e the protective nenber, and whi ch further conprises alid

for cqueri th d th I ' wh h ' i
romben 114 1 Briengréh (FHrEnEnBb<ia Fon car Ao dat e GHE AT ni baiSate
SUffaé&hﬁ’é thideotidd %lﬂlde(r%ac“irséﬁﬂg,o(/vfﬁcﬁQ‘é'elroc%QéHté@/'é-y FronfhRebeaedéng, bri dge
according to aim4, further conprising: a second |ink nechani sm for

coupl imgghbebi th tocbhdifiofi tiabeigassdgéantiadiydeo legebpéfieoence epdstshe 1id
I n accordance with rising and | oweri of .the liftahle ssage such that
V\ﬂen thrtween ébfe"%‘"s aiarthe W'Q\%@é{ Sﬁhzt'{t?‘g‘? 3‘%2%’53 t%ﬁ’eiléﬁ %peni ng
the u ; I rii.o | LfLabl e passage is
IovverQgﬁmﬁjﬁag’t‘%efogﬁg%%g%%%ﬁ%ée)fﬁ{?e?ﬂg%@?gg%{;ﬁatroé{]%'e position of the
sane leigu af thikebpassiagebsidigeae of tHibethbbldienipissdiealne de tioer

position, the lid is closed. 6. The boarding brjdge according to a one of
the prieedihgy diding, marhanism heol | shdimde shjablenpers r{% in the

o B LSRR T B SOl e 15, 1 e

liftabdggBecks and floor section 11B of the entrance 11A by the lifting
mechanism and brought into contact with the entrance 11A by the sliding
mechanism.
[[0160] With the above configuration, the liftable deck 35 can be slid by
the sliding mechanism to the position where it comes into contact with
the entrance 11A even if a slight gap is created between the liftable deck
35 and the entrance 11A of the aircraft 11, and therefore not only a level
difference but also such a gap can be eliminated.
[0161] In addition, the boarding bridge 20 of this embodiment has the
sheet-like guard plates 101A, 101B that project, as protective members,
upwardly from the passage surface of the liftable passage 21 along the
left and right sides, respectively, of the liftable passage 21 when the
liftable passage 21 is lifted.
[0162] The above configuration eases, for example, the anxiety of a
wheelchair passenger who worries that his wheelchair would run off the
liftable passage 21.
[0163] In addition, since the guard plates 101A, 101B are configured to
operate in conjunction with the rising/lowering movement of the liftable
passage 21 (i.e., the tilting movement of the driven slope 36 following the
rising/lowering movement of the liftable deck 35), there is no need to
employ a dedicated driving mechanism used for operating the guard
plates 101A, 101B.
[0164] Besides, the guard covers 131A, 131B act as lids for covering
the respective upper ends of clearances between the sides of the liftable

passage 21 and the tiltable floor 34, the clearances serving as the
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a driven slope having a fixed end pivotally attached to the liftable deck
and a free end that serves as the other end and is freely novable in a

passenger wal king direction along a main surface of the wal kway,

wherein the f I t ' f th |k h
(1 antatager e et (R abE RfnchorBRet G Wl Been TS PPRVEDIL "Geck
and t heeMaliah of dustierifd MkehmiBl tieeabbove BRIEahCeS. Proyitied, aindwot h
sides of the liftable passage. 7. The boarding bridge according to Caim

6, theh@usird cheels f13bhe btk arelamdigure itdi ngenatzhdni somgamilsire of

liding in th wal king direct| wherein the Ii
Geck FEBordfieg S el U By dROBme Bost {1 BIE of fieRle SAAS SRBRGHE | al

of L& ieiHd/RGEriRY thEyEhiddi Gofreha

n
with the trance~by tHe sliding nechani sm

t abl e

I?floor

T d b ro t A nt.act
IS ey S e o

accor diedidaied diimng onedhamnizen aised Her waldnading dhprgsan.covers 131A,

131B can be eliminated.

[0165] In the boarding bridge 20 of this embodiment, the walkway 31

has the tiltable floor 34 for adjusting the widthwise inclination of the

liftable deck 35 and the driven slope 36 and the tilting mechanism for

tilting the tiltable floor 34 in the width direction 300. When viewing a

plan view of the tiltable floor 34, the liftable deck 35 and the driven slope

36 are mounted within the plane of the tiltable floor 34,

[0166] The above configuration makes it possible to parallelize the edge
of the floor of the liftable deck 35 and the edge of the floor section 11B

of the entrance 11A of the aircraft 11 by use of the tiltable floor 34 if they

are not parallel to each other. In the boarding bridge 20 of this

embodiment, such parallelism adjusiment for the liftable deck 35 and the

entrance 11A by the tiltable floor 34 can be performed even during the

movement of the drive columns of the boarding bridge 20.

This

particularly enables effective connection between the liftable deck 35 and

the entrance 11A.

[0167] In the boarding bridge 20 of this embodiment, a force for biasing

the liftable deck 35 (bumper 51) to the aircraft 11 is generated by sliding

the table 80 by use of the first and second biasing mechanisms 86A, 86B

of the sliding mechanism such that the liftable deck 35 is further pressed

against the entrance 11A from the position where the bumper 51 of the

liftable deck 35 is in contact with the entrance 11A. More specifically,

by sliding the table 80 such that the liftable deck 35 is pressed against

the entrance 11A from the above-described contact position, the stopper

member 88 is allowed to move forward along the spring shaft 85, acting

against the reactive force of the spring 84 as shown in Figs. 8 and 9.

Then, the stopper members 87, 88 compress the spring 84 and, the force
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atiltable floor for adjusting the inclination of the liftable deck and the
driven slope in a wdth direction and a tilting nmechanismfor tilting the
tiltable floor in the width direction, wherein the |liftable deck and

(1 OrIEATRE 1, TBHENE GEb % AR o6 ot thbiebheor e =

generated based on the reactive force of the spring 84.

[0168] With the above configuration, in the boarding bridge 20 of this
embodiment, even if the gap between the liftable deck 35 (bumper 51)
and the entrance 11A (outer wall) of the aircraft 11 varies owing to the
ups and downs of the aircraft 11 caused by passenger embarkation and
disembarkation, the liftable deck 35 (bumper 51) can be moved back and
forth by the function of the first and second biasing mechanisms 86A,
86B of the sliding mechanism so as to compensate for the ups and
downs of the aircraft 11, so that occurrence of the gap can beuproperly
prevented.

[0169] As this invention may be embodied in several forms without
departing from the spirit of essential characteristics thereof, the present
embodiments are therefore illustrative and not restrictive, since the
scope of the invention is defined by the appended claims rather than by
the description preceding them, and all changes that fall within metes
and bounds of the claims, or equivalence of such metes and bounds

thereof are therefore intended to be embraced by the claims.

33



WHAT IS CLAIMED 1S:

1. A boarding bridge comprising:
a walkway;
a liftable passage;
which is located within a plane of the walkway when its plan
view is viewed and can be lifted and lowered in order that it is connected
to an entrance of a mobile object; and
which is configured such that when lifted, one end to be
connected to the entrance rises, while the other end, located away from
the one end, being kept in a condition in which substantially no level
difference exists between the other end and the walkway, whereby a
passage including a rampway located between the one end and the other
end and having no step-like level difference is formed, and
a protective member which projects upward along a side of the

liftable passage when the liftable passage is lifted.

2. The boarding bridge according to Claim 1,

wherein the protective member is configured to move to a position
higher than a passage surface of the liftable passage when the liftable
passage is lifted and to be retracted to a position of the same height as
the passage surface of the liftable passage or a lower position when the

liftable passage is lowered.

3. The boarding bridge according to Claim 1 or 2, further comprising:

a first link mechanism for coupling the protective member to the
liftable passage in order to move the protective member upward and
downward, in accordance with rising and lowering of the liftable passage,
such that when the liftable passage is lifted, the protective member
moves to a position higher than the passage surface of the liftable
passage and when the liftable passage is lowered, the protective member
is retracted to a position of the same height as the passage surface of

the liftable passage or a lower position.
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4. The boarding bridge according to Claim 2 or 3,
wherein a clearance portion is provided between a side of the liftable
passage and the walkway to accommodate the protective member, and
which further comprises a lid for covering the upper end of the
clearance portion when the protective member is retracted to the position
of the same height as the passage surface of the liftable passage or a

lower positian.

5. The boarding bridge according to Claim 4, further comprising:

a second link mechanism for coupling the lid to the liftable passage
in order to open or close the lid in accordance with rising and lowering of
the liftable passage such that when the liftable passage starts to rise, the
lid is opened thereby opening the upper end of the clearance portion and
when the liftable passage is lowered with the protective member being
retracted to the position of the same height as the passage surface of the

liftable passage or a lower position, the lid is closed.

6. The boarding bridge according to any one of the preceding Claims,
wherein the liftable passage comprising:
a liftable deck including the one end to be connected to the
entrance of the mobile object;
a lifting mechanism for lifting and lowering the liftable deck;
and
a driven slope having a fixed end pivotally attached to the
liftable deck and a free end that serves as the other end and is freely
movable in a passenger walking direction along a main surface of the
walkway,
wherein the free end moves along the main surface of the walkway
as the liftabie deck moves, thereby forming the rampway between the
liftable deck and the walkway,
wherein the protective member is provided at both sides of the

liftable passage.



7. The boarding bridge according to Claim 6,

wherein the liftable deck includes a sliding mechanism capable of
sliding in the passenger walking direction, and

wherein the liftable deck is configured to be moved to a position of
the same height as a floor of the entrance by the lifting mechanism and

to be brought into contact with the entrance by the sliding mechanism.

8. The boarding bridge according to Claim 6 or 7,
wherein the walkway comprising:
a tiltable floor for adjusting the inclination of the liftable deck
and the driven slope in a width direction and
a tilting mechanism for tilting the tiltable floor in the width
direction,
wherein the liftable deck and the driven slope are mounted within a

plane of the tiltable floor when a plan view of the tiltable floor is viewed.
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