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1 BOARDI NG BRI DGE BACKGROUND OF THE | NVENTI ON 1.
FI ELD OF THE | NVENTI ON [ 0001] 5 The present invention
relates to a boarding bridge that is used by
passengers to board and deboard an aircraft or ship
or the like. 2. DESCRI PTI ON RELATED ART 10 [0002]
A boarding bridge may be a tunnel -shaped wal kway
passage that |inks, term nal buil di ng
of an airport and ah&§$$§ﬁ@$F%££% enabl es direct
boar di ng and deboar di ng_of passqu&rs bet ween t he
ternminal bui | di BRFEFRP QF r Eaf tVERT
i nternedi ate passage portions of the boarding bridge
1. BIBLBoOEtTHBt EHVBRTHPNr al passage sections that are
telescopically fit, and the boarding bridge is
[ooeXxtended and retracted by these passage sections
noving relative to each other in a |ongitudinal
di et peasedbusnvbhei8hstangeebetveenb3riihagt Bratgal that
buil ding and the aircraft can be acconmopdat ed.
i VEL hesp ea88CHh! 'én aircraft
o ?g%gsg p?%gggga@%%t?Otﬁgéggaﬁéal§$2F§g?f$ergncgs in or ship
%ﬁg pagsages of adjacent passage sections, and there
rs"a“contern that passengers may trip and fall on
these |l evel differences. 25 As a device for
elimnating these level differences, as 2

or

2. DESCRIPTION QOF RELATED ART
[0002]

A boarding bridge may be a tunnel-shaped walkway passage
that links, for example, a terminal building of an airport and
an aircraft, and enables direct boarding and deboarding of
passengers between the terminal building and the aircraft.

The intermediate passage portions of the boarding bridge
are constructed of plural passage sections that are
telescopically fit, and the boardiﬁg bridge is extended and
retracted by these passage sections moving relative to each
other in a longitudinal direction. Thus, the distance between
the terminal building and the aircraft can be accommodated.

However, because the passage sections are telescopically
fit, there are level differences in the passages of adjacent
passage sections, and there 1s a concern that passengers may
trip and fall on these level differences.

As a device for eliminating these level differences, as
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di scl osed, for exanple, in Japanese Unexam ned Pat ent
Application, First Publication No. 2004-90770, a
device is wused that bridges the steps between the
passages of adjacent passage sections. 5 [0003]
However, the device that brigdges the steps as
di scl osed in Japanese Unexdam ned Patent Application,
. First Puplication No, 2004-80770 does.no% El'ni ate

disghaSed eptof rokeihEanbt AFPoRRANEY S ABL ERds THE b
remai ns, as before, the concern that a _10 passenger

Apphhgatipp, ahbrshl Pulat icpblippr¥Ponl®Pit e’ Pep2 favice is
addition, there is the problemthat for a passenger in

used bhaelbrhdges passihgps hvotighenhehdopadsagedrplgedhagent
be difficult. In particular, in view of the

passleyel spaendtneof recent 15 barrier free structures, a
passage that elimnates the level differences is even

[0o0®fe necessary. Furthernore, an inexpensive,
trouble-free, and strong structure is required.

[Oggéév%gp %HeS?Q?%Q@r@ﬁéean§%€Q§ éﬁgvgtgﬁgb£§3§igéiosed

I'S an 0Dj ec e present ention to provi

. di idge.th h ' ' . : .

in JR8tr a0 Pae ol paREr s P EYEE T8 Trhsp P ubhhcation
| evel differences between the passage portions of

No. aa) §4eh? 7/ Sasdate B8k FLHELNARA BASDFESDR FBduct PBREpRRtal

the occurrence of 25 falling and the like. 3
manner, and thus there remains, as before, the concern that a

passenger may trip and fall at the portion of the step.

In addition, there is the problem that for a passenger in
a wheel chalr, passing through the boarding bridge may be
difficult.

In particular, in view of the development of recent
barrier free structures, a passage that eliminates the level
differences is even more necessary.

Furthermore, an inexpensive, trouble-free, and strong
structure is reguired.

[COO05]

In consideration of the above problems, it is an object
of the present invention to provide a boarding bridge that has
an inexpensive, trouble-free, and strong structure, eliminates
the level differences between the passage portions of adjacent
passage sections, and enables a reduction in the occurrence of

falling and the like.
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BRI EF SUMVARY OF THE | NVENTI ON [0006] In order to
sol ve the probl ens descri bed above, the 5 present
i nvention enploys the follow ng sol utions.
Specifically, one aspect of the present invention is a
boardi ng bridge in which plural tubular passage
sections are telescopically fit and extend and
retract by. noving relatively to each other in a
| ongi tudi nal direction, wherein the 10 boardi ng bridge
Is provided with, at a passage portion of an outer
passage secti@ﬁFE§n§H5M%ﬁ¥ P s§§5e188FNF59§ that are
positioned at both inside or outside adjacent passage
[00@eLtions: a passage nenber in which one end thereof is
connected to the end portion of the passage portion of
t hen 1&6rd@net o passagetsecpronléehat descpbsedi apede, the
i nside, that includes a wal kway passage portion
prebfaNt Ngndént €35t cBp PHpEEt RENFHRUOWL RBJEBLLDIOAS.
| ongi tudi nal direction, and the other end thereof is
'n%%@£l§9 ai1thechongL passggecaechi@Benti K atendibdi 0§ a
nmenber s t%at are Installed at the 1ower portion of the
20.di sfal ;,end. of the o ect | u
voaflisfpobftedh < frubE8e Hb TE=Pof SBREa S Ea a0l (e Bhe axe
passage nber in verti.cal . direction; a second .
telg5rabhgr miber L AAR PECPRALaNT eASCReCENRY| BREI DBoF EFBRLveLY
of the back end portion of the outer passage, section
to saeh PHAErt e @ogpvgéhu@h@@éoﬂla@@ElﬁBt WBeesinsthfd
gui des the passage nenber in a vertical direction; and
boaadiéngspridgenksbprovhdedappthesat eepsfoageorphbion of an
passage menber.
outer passage section, among the passage portions that are

positioned at both inside or outside adjacent passage
sections: a passage member in which one end therecf is
connected tc the end portion of the passage portion of the
inner passage section that is positioned inside, that includes
a walkway passage portion having at least a predetermined
length in the longitudinal direction, and the other end
thereof is installed at the inner passage section; first
guiding members that are installed at the lower portion of the
distal end of the outer passage section such that the position
thereof does not move, and guide the passage member in a
vertical direction; a second guiding member that is installed
at the lower portion of the back end portion of the outer
passage section such that the position thereof does not move,

and guides the passage member in a vertical direction; and a



10

15

20

25

[ 0007] According to the boarding bridge of this
aspect, the passage nenber of the outer passage
section that is positioned 5 at the outside includes
one end that is connected to the end portion of the
passage portion of the inner,passage section that is
posi ti oned inside, extends t%mard the distal end side,

and i s guide ownward b he first gujiding nenbers

spr £l nEpEet, Rl FRULAF=ab GOBR BBy £PohPor PYRGSHPTaTber
end tunnel of the 10 outer passage section. In

[008ddi ti on, the passage menmber faces the back end side
of the outer passage section, is guided upward by the
seBondrdiidi hg hbebeeardangi bridgeabfethas asppeter the
portion of the back end portion of the outer passage

passegti nembandofhehet beteengdathegeokecsibnsthbtedsoposheioned
i nner 15 passage section. In this nmanner, in the

at PR&sagesiBADehc1batB endsehd thet hengbhdédtBab to the end
direction are attached to the inner passage section,

por?ﬁSBeeﬁ ¢ ecﬁgggééé’pBPgiBhréE_QHEdEﬂﬁegegggéﬁgéngection

e second guiding nenber are installed at the outer

thaﬁg§§?8$ﬁ§91888&iggsiﬁgh Eﬁgéahggkgyﬁgégﬁbgné g%aﬂgénd side,

i
us, rn't case’i r ‘passa

section and the inner passage ecti.gn _nove rel atively
andj §S( G PEAGHPHGNAAR AYY BBEI SnTSEhalidiLraleRPFFom ARG 2re
~end_to the first guiding nenbers and the distance
instpdheehatobhépwerdrpstiRE 9écbhE gis8rhgehrEnbepngg of the
i nversely changes by an anobunt equivalent to this

outaovpAERtgeS5sethavni s, Ii fadahibt Sdnle thagraessge heembehefaces
si de shortens.

the back end side of the outer passage section, is guided

upward by the second guiding member that is instalied at a

lower portion of the back end portion of the outer passage

section, and the other end thereof is installed on the inner

passage section.

In this manner, in the passage member, both ends in the
longitudinal direction are attached to the inner passage
section, whereas in contrast, the first guiding members and
the second guiding member are installed at the outer passage
section such that their positions do not move. Thus, in the
case in which the outer passage section and the inner passage
section move relatively in the longitudiﬁal direction, the
distance from one end to the first guiding members and the

distance from the other end to the second guiding member

inversely changes by an amount equivalent to this movement,
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[ 0008] The passage nenber includes a wal kway passage
portion wth at |least a predetermned length in the
longitudinal 5 direction fromone end side, that is, a
length fromone end to the first guiding nenbers when
the outer passage section hai noved the maxi mum
di stance toward the distal d side. Thus, when the
uter ssage _section d the inne assage s
chafobE) B oS RUer ) rnl CRECTORG! EOAMnaFnBrr SctFoRfoFFoRs-
5033|ble 10 to forma malkmay passage portion that has
8ﬂength that is equivalent to the anmount of this
novenent. I n addition, because a tension is applied
t oThheppassagerephber ibglufdes sprvhhgwagnbessapge pertion
possible to forma stable wal kway passage. 15 One end
withf athisawtl kwayepassageéned tengent éd tbet henghtudinal
portion of the passage portion of the inner passage
dir8EeLbANfréhabneSep@skihenedhhssigde, aandnybBustrbReone end to
passage of the inner passage section and the outer

thep§§§§99g§§8%f8nméﬁﬁe9§ &Héﬂeghéoouéér gaggaSQnBéEHQHﬁ has

I's possible thereby to reduce the 20 occurrence of

mov%dtgﬁé ﬁg§ ?“8189?ﬁ885§”9828 Eﬁlpdggtgfl n8;gﬁ§Q? Thus,

assengers can pass
out Wor r

h F % about trip ng Er faII FOOOQL "y
wheRnthR ) ueFFUBEFBRICpPEFEHaB JhA KBS nENBRE HASFEPBnEGEt o
the 25 first QUIdIn% menbers is set such that the o
movherghetpBsivi 6h bheslopmdtunaliradydpasshdenpotti df pgssible
substantially identical to that
to form a walkway passage portion that has a length that is
equivalent to the amount of this movement. In addition,
because a tension is applied to the passage member by the
spring member, it is possible to form a stable walkway
passage.

One end of this walkway passage is connected to the end
portion of the passage portion of the inner passage section
that is positioned inside, and thus, the passage of the inner
passage section and the outer passage section can be formed so
as to be continuous. It 1s possible thereby to reduce the
occurrence of situations in which passengers trip or fall or
the like. In addition, the passengers can pass safely without
worrying about tripping or failing.

[0009]

In this situation, preferably, the height position of the

first guiding members is set such that the height position of
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of the passage portion of the inner passage section.
In this case, for exanple, if the stationary passage
portions that are provided at the innernpst passage
section, 5 which is connected to the term nal, and

t he outernost passage section that is connected to the
terninal and the head that i di sposed at the dista

ortion of the outernpst passage. ction, and
the (451 RGeS STa8 (TRE b0 The" RaRMaCthLY o (RAtEESL o that
aircraft, have substantially identical heights, it is
of HaRsPHFRAYD POrELMRtPHCENE hENRAT | PRSPAIRaFeCHbrRi on of
the boarding bridge at a substantially constant
helghthis ncasidi t fon, eborhlendi porle onbabionaey passages
menber are installed at the inner passage section,
porahehsi tiphly dyeforovihdedt bie plasshgee neobergassags $ecbbon,
gui ded by the first guiding 15 portions and the second

whi@li g§ NngoPRELt &A, té hendeeesrany 1 ahkiayhe Past@dtost passage
portion is automatically fornmed acconpanying the

sec@?gﬁnﬁﬁétoIstggﬂﬁéégédpééséﬁé EEhE QM Jhésthé head that is

construction or exarrp e, nmakes control

dlsgge nie yﬁne&fsggiven&gg gslo gPlyhsn ugggﬁgspskxggxge

ur ed he ¢ ruc ion IS cul

da d t 001 ddj t
sec%g%ﬁgfaﬁﬁsc 552%§§%%%%r[caae£ﬁ%aa€5utb§ “Lonalsbife; pasthe

of the first guiding portions and_the second, guiding
airperftonnaye sukedaBuEhliNatdenblasl aPedghufr etti bf possible
thereof is along a transverse direction and they 7

to thesebyctotheacnbiaei pgsbady phatios phAsthelkdasding bridge
to rotate
at a substantially constant height.

In addition, both end portions of the passage member are
installed at the inner passage section, and simply by forming
the passage members so as to be guided by the first guiding
portions and the second guiding portion, the necessary walkway
passage portion is automatically formed accompanying the
movement of the outer passage section. Thus, a construction
that, for example, makes control elements unnecessary, can be
simply and inexpensively manufactured, and the construction is
difficult to damage and is strong.

[6010]

In addition, in the aspect described above,

advantageously, the positions of the first guiding portions

and the second guiding portion are fixed such that the axial

direction thereof is along a transverse direction and they
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freely, and the passage nenber waps around this
rotating body. In this a manner, in the case in which
the outer passage 5 section and the inner passage
section nove relatively in a |ongitudinal direction,
it is possible to nake the venent of the passage
menber in the first guiding portions and the second

i di ortion snmooth. [001 10,1 n '

the S IRt T OEaE BRoveo At neianl ke S pAbbs0eSPort | b fotate

may be formed by partitioned wal kway passage portions
freehat aned phetPFoned mﬁm%eﬁ|w¥%psp%%@v%ﬁst$h5tﬁ%tatlng

| ongi tudi nal direction. Thereby, the novenment between
bodyhe passage position and 15 the passage outer

position at a position changing portion can be

carmiedioud rdarenéo, tie btieadcage oinsepachatthha betaeepassage

the partitioned passage portions, and thus, the

secPBbhi $h@neEe DASSAYEa POLGE 08SCEa8Nn bRoSE rﬂéléﬂfﬁﬁe@fg an a
strong material having a high rigidity, and they can

lon?g%%gfﬁgPydﬂPgétigﬁo ftSlﬁbﬁgs§9b9@3§§9ﬁaﬁ8rﬁh Nmovement of

In"addition, 1Tn the aspect described above,

h nb
the patedE3E HEFER © re‘?@een R RS PR Rl T e e

and the second guidin 5 portion, and the spring
sec gb%?lﬂﬁﬁgb%oﬁg%??l etween the 8 first guiding

[Oofortlons and the second QU|d|ng portion.

In addition, in the aspect described above, the walkway
passage portion may be formed by partitioned walkway passage
portions that are partitioned into plural portions in the
longitudinal direction.

Thereby, the movement between the passage position and
the passage outer position at a position changing portion can
be carried out due to the bending or separation between the
partitioned passage portions, and thus, the partitioned
passage portions can be structured of a strong material having
a high rigidity, and they can be thereby made into a stable
passage portion.

[0012]

In addition, in the aspect described above, the passage
member may be positioned below the outer passage section
between the first guiding pertions and the second guiding

portion, and the spring member may be positioned between the
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In this manner, the spring nenber can be relatively
easi |y accessed, and thus mai ntenance can be easily
carried out. 5 [0013] In addition, in the aspect
descri bed above, advantageously, an adjustnent nenber
that adjusts the length of éhe passage nmenber in the
| ongitudinal direction is provided. 10 The |l ength of

. _the passage nepber chang in accqrdance wth_use.

£ ek SRR ATl o L ahs opad EibePAgotSesi 0Arg PREE REY
stretch fromits original length, In this case, the
| efigt Bh6F MERRehaskhgeSRERBEr TeBRehecan] DSt EGLBYIVREY
adj usting nenber. Thereby, the tension that is applied

casibyt Aecpassdgeans phubenabyptenenser £ag henbesidsncheried
mai nt ai ned substantially constant, and a stable

outwal kway passage portion can be fornmed. [0014]
According to the present invention, a passage nenber

[00L8] one in which both ends in a |ongitudinal direction
are 20 installed at the inner passage section, whereas

Lgﬁgféﬁﬁitigﬂldi gtﬂgn9§5§ﬁenee58§i§@eoagoggLding

er are installed at e outer passage sectlon

adv%HEQg%Egg%%p?é@uggﬁﬁﬁkﬂgﬁtdﬁeﬂggr gB¥%'?§h§ tsi£hgslength

OSS ce e pccurrence S _ _|ons In
or PheChotREGEoSREnEr v PR SEpt oLl o0t Loty 2.
tripping or 9 falling.
provided.

The length of the passage member changes in accordance
with use. For example, if a rope is being used, this rope may
stretch from ifs original length. In this case, the length of
the passage member can be adjusted by the adjusting member.

Thereby, the tension that is applied to the passage
member by the spring member can be maintained substantiaily
constant, and a stable walkway passage portion can be formed.
[0014]

According to the present invention, a passage member is
one in which both ends in a longitudinal direction are
installed at the inner passage section, whereas the first
guiding members and the second guiding member are installed at
the outer passage section such that their positions do not

move. Thus, it is possible to reduce the occurrence of

situations in which the passengers trip or fall. In addition,

‘passengers can pass safely without worrying about tripping or



10

15

20

25

In addition, the structure can be sinply and
i nexpensi vel y manufactured, and the structure is
difficult to danmage and is strong. 5 BRI EF
DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
[0015] FIG 1 is a frontal view that shows the overal
schematic structure of the Doarding bridge according
£ lio an enbodi nent of 10 the present invention. FIG 2
1&g -partial |ongitudinal sectional view of the
di stal end passage portion according to an enbodi nent
of 1PheddpF&sBnt ERRVEREFERVTRI BRN3PRSSAMBEYt PBRal Vi ew
along the line X-Xin FIG 2. 15 FIG 4 is a
inexpenfonalyvinennbpohgrete phdeteystpnuptgre2is gigfisult to
Is a longitudinal sectional view of the spring nenber
damageoaddnfst staongnbodi nent of the present invention.
FIG 6 is a sectional viewalong the line Z-Z in FIG
5. FIG 7 is a longitudinal sectional view of the
turnbuckl e 20 portion according to an enbodi nent of

t R IR SRRERIPHERN o THE SEvERAS, &Rt 03 THE DRAWINGS
| ongi tudi nal sectional viewthat shows an alternative

[00f§E°dinent of the rope portion according to an
enbodi nent of the present invention. FIG 9 is a

pa %halllongit dingg SeCtiggﬁltViEMIth?% gS shg&ss ematic

anot fier ~af-Fefnat P %nﬁﬁaw t-oPPHE FOPe®BoFEion B8
strgggg;glgg %geagogggggéngggdgg gggogégggn%olQxegagggiment of
the present invention.

FIG. 2 is a partial longitudinal sectional view of the
distal end passage portion according to an embodiment of the
present inventiocn.

FIG. 3 is a sectional view along the line X-X in FIG. 2.

FIG. 4 is & sectional view along the line Y-Y in FIG. 2.

FIG. 5 is a longitudinal sectional view of the spring
member according to an embodiment of the present invention.

FIG. 6 is a secticnal view aleng the line Z2-Z in FIG. 5.

FIG. 7 is a lcngitudinal secticnal view of the turnbuckle
portion according to an embodiment of the present invention.

FIG. 8 is a partial longitudinal sectional view that
shows an alternative embocdiment of the rope portion according
to an embodiment of the present invention.

FIG. 9 is a partial longitudinal sectional view that

shows another alternative embodiment of the rope portiocon
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Brief Explanation of the Reference Synbols [0016] 5 1
boardi ng bridge 7 proximal end tunnel 9 distal end
tunnel 29 stationary passage 31 distal end passage
portion 10 33 passage nenber 35 sprocket 37 sheave
39 spring nenber 41 turnbucgle portion 15 49 vari abl e
| ength passage portion 55 Pep N | ongi t udi nal
di recti on DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20
ACCPHBLRY BRI B, el{ﬂiﬁ%‘%e‘ﬂ%%i FentlS P ERE br LRERE S Went i on
will be explained with reference to FIG 1 to FIG 7,
which are exanples of a boarding bridge 1 in which a
tunnel portion that extends and retracts is forned by
Bri¢fwExphaedsio50F| Ghe IRéSenehcontaibelew t hat shows
the overall schematic 11 structure of the boarding
[00bs1dge 1. The boarding bridge 1 |links an airport
termnal building and an aircraft 13, and forns a

1 Wabkyeyih@ropaggengers between
7 proximal end tunnel

9 distal end tunnel

29 stationary passage

31 distal end passage portion

33 passage member

35 sprocket

37 sheave

39 spring member

41 turnbuckle portion

49 variable length passage portion
55 step

N longitudinal direction

DETAILED DESCRIPTION OF THE INVENTION

[0017]

Below, the embodiments of the present invention will be

explained with reference to FIG. 1 to FIG. 7, which are

examples of a boarding bridge 1 in which a tunnel portion that

extends and retracts is formed by two tunnels.

FIG. 1 is a frontal view that shows the overall schematic
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the termnal building and the aircraft 13. The

boarding 5 bridge 1 enables direct boarding and

deboarding. [0018] The boarding bridge 1 is provided

with a rotunda 5 that 1is provided so as to be fixed

to a stationary bridge 3 that passes to the term na

bui I di ng; a proximal end t uhdel 10 (passage section,

i nner passage section) 7 that is connected to the
StrygtgRdiaCSot A’ P pRirGtat5B9e 1n a hori zont al

direction; a distal end tunnel (passage section, outer

pa%lsag}@oamw oryigae hat lt@k%s@@pakémytft@@m@v/@l bpelding

anddlst ngfélfunne$g7fg£$§rgfﬁ%ﬂ%ea%dﬁ% t%a%ggggers between

end and a
thept@ﬁmﬂ@ﬂla5uirmum@sa@d ene @Dr&f@ﬂtoi3tfu%haﬂbﬁ&ﬂdﬂﬂgi
t unnel %ﬁ A statiogpary |eg which is
bridgeph s%%a% %sd%%e%E ??i@ﬂln?oa?ﬂ %?%%ﬁﬂlngs provi ded

[ootdfer the rotunda 5. A novable leg 20 17 is prOV|ded
at"the distal end side of the di stal end tunnel

mhfh boarglﬁ%agﬁ ggdsidf rbplqgg wf@gléu 5gg%da that

di T €Ct T on in dge IS suppor
stat 15 and, th vabl e {e
15 BHOUTES W T urmarS gﬂaﬁag TR Arsfar fEhaty intos 3rehat
25 each shaped as holl ow rectangul ar colum. In the
pasgroxFrafhente ritpme| b7l b¢dng hed dPsPaimehderdnkennet
steel structural beans 12 are disposed at each of the
(passaes ofcthenr ethaeyupassaot upectiand, 7f bhaexaaptennected
al um num al l oy panels are installed so as to
to the rotunda so as to be rotatable in a horizontal
direction; a distal end tunnel (passage section, outer passage
section) 9 that telescopically fits over the distal end side
(the aircraft 13 side) of the proximal end tunnel 7; and a
head 11 that is provided at the distal end portion of the
distal end tunnel 9.
[0019]

A stationary leg 15, which is disposed so as to be fixed
to the ground, is provided under the rotunda 5. A movable leg
17 is provided at the distal end side of the distal end tunnel
9, where the distal end side is in the longitudinal direction.

The boarding bridge 1 is supporied by the stationary leg
15 and the movable leg 17.

The proximal end tunnel 7 and the distal end tunnel 9 are .

each shaped as hollow rectangular column. In the proximal end

tunnel 7 and the distal end tunnel 9, steel structural beams
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link the structural beans at both side surfaces and
the upper and |lower surfaces to forma tubul ar shape.
The panels may be 5 forned, for exanple, of steel,
resin, or a transparent material (resin, glass, or
the like). [0020] The cros;;;ectional area of the

hol | ow portion of the dist end tunnel 9 is forned

sq.as to be larger th the 10 cr.oss-sectional .area of

are; A4 RPRtnar RO BRncl o7 L8R8 ROl FoR TROFOPOHGF CRYUMR,
distal end tunnel 9 is forned so as to guide the

andgyfer FEPMBhEr aP18Gi-PHBe 24 O¥hR2AFPdFaPTENdEhAREIT SO as to
The distal end tunnel 9 noves in a |ongitudina

lingj tbet somucNuzslt heamsvabl boltbgsidensuadacasdandethe upper
| ength of the boarding 15 bridge 1 is thereby

andi heweasedrdndedetpedsed. aThabdilstrashepket VBlea pdeels may be
rotunda 5 and the aircraft 13 is accommopdated by this

forhael e&se anedmgeereasestk@021esThe Bead tiahkphudas
the head body 19 that is installed 20 at the distal

u : of i stal dityprel 9 and a |inking
mat%g???oﬁE%%l?ﬁa?mgggﬁeg?st?%el%ggé'body 19 and a

[Oo%g?rmay portion 23 of the aircraft 13. The head body
has a substantially tubul ar shape, the axis
th%heof ext endi ertical
21

e CEORBBSCAREPHRLy F oot KigGhar 13 0nERet Pe oL the
l'inking portion 21 is installed so as to be able to
disﬁé&eeagoﬁgnﬂﬁé BelFpheredt seheshéadPBodprggrwibpinn the
cross-sectional area of the proximal end tunnel 7. The hollow
portion of the distal end tunnel 9 is formed so as to guide
the outer peripheral surface of the distal end tunnel 7.
The distal end tunnel 9 moves in a longitudinal direction
N as the movable leg 17 moves, and the length of the boarding
bridge 1 is thereby increased and decreased. The distance
between the rotunda 5 and the aircraft 13 is accommodated by
this increase and decrease.
[0021]
The head 11 includes the head body 19 that is installed
at the distal end tunnel of the distal end tunnel 9 and a
linking portion 21 that connects the head body 19 and a
doorway portion 23 of the aircraft 13.
The head body 192 has a substantially tubular shape, the

axis thereof extending vertically.

The linking portion 21 has a substantially rectangular
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constant angul ar range. A linking section 25, which is
provided at the distal end 5 portion of the |inking
portion 21, extends and retracts in a |ongitudina
direction N due to having a bellow structure, covers
the periphery of the doorma{ portion 23, and is in
close contact with the skinigf the aircraft 13. [ 0022]

10 A statlonary passage 27 al ong which the passen ers
shapgss The bVt a5t e otk E A I & &4 GHaryP e able

passage (the passage portion of the |nner assage
to me¥ei ahynaoth¢ opgr Wwhilehy ¢hetphasbeagePsdpasd vathin a
provi ded over substantially the entire |ength of the
conptant mahgehdrt uangeé. 7. 15 A distal end passage portion
(passage portion of the outer passage section) 31 is
pravideding tbetdbstab, endithnhel prOvidepassageeneibeal end
33, sprockets (first guiding portions, rotating body)

por§§®n58§a¥§§ { sREORg 95&@&89 Port bQRSnaEOLAlI PEtrdBts in a
37, a spring menber 39, and a turnbuckl e portion

1oné9955§£gfn&lg8ggf§§ ft 8ggsf8r§;bgﬁg thgmf09'§£§hc§g9e,

assage ~por stati onary passage
ch_t he passenge p LS oV at. the.
covREaAChS. PAA BT nGLcT B, aCLYEY BT CRRNCA 147 ot s B
passage that is connected to the distal end passage

Cloﬁ@rFPBﬁagi wikhpklgi g6dnaftt RBepackCERGT (Lfati onary

bridge 3
[0022]

A stationary passage 27 along which the passengers pass
is provided in the rotunda 5. A statiocnary passage (the
passage portion of the inner passage section) 29 along which
the passengers pass is provided over substantially the entire
length of the proximal end tunnel 7.

A distal end passage portion (passage portion of the
outer passage section) 31 is provided in the distal end tunnel
9.

A passage member 33, sprockets (first guiding portions,
rotating body) 35, sheaves (second guiding portions, rotating
body) 37, a spring member 39, and a turnbuckle portion
(édjustment member) 41 are provided at the distal end passage
portion 31.

[0023]
A stationary passage 43, on which.the passengers pass, 1is

provided at the head 11. An opening-closing step 45, which
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side) of the stationary passage 43. The

openi ng-closing step 45 is structured so as to be 5
pivoted by a hydraulic cylinder 47, which is installed
in the head 11, at the stationary passage 43 side in
a vertical direction center%d on an axi s that extends
in the transverse dlrectloﬂ and the back end side

t hereof selectively contacts . the djst g assage
Forpia, £1 BRESTUS, BT BODE) CTHESHT8F ol CehiSpassEns BoR: Psage
31 will be explained with reference to FIG. 2to FIG
poryiom| &l, 2ipspropadefapt| bAgi basknandséetpabhanayyehrdfge 3

the distal end passage portion 31. FIG 3 is a
sidspcbfonbé vtewiondrul pagsthe #Bne X-X in FIG 2. FIG
4 is a perspective view along the line Y-Yin FIG 2.

FIfheSOpén@n@eﬁgbéudgnatepsestnsnatrutemmeﬁ sbheasptbnge
menber 39. FIG 6 is a sectional view along the |ine

pivétédi ByFhGhyarafit & &yisnackonyi t ydipal issepkitanakd in the
V|em10¥ the  turnbuckle portion 41. 20 The passage

heaaeﬂ?er §3€h segeybﬁgg mbggsxgg'@§gglggggﬁps passags:

[on (ma kway passa e portron)

d t.he back d f
c1: BRSO ok, D200 e 208 LAY o, o
is connected to _the distal end side _of the variab
direghyPhs paBSaflepbrekoRn 4951925t POH2ST §816¢EéV@éV|QBPEactS

| engt h passage portion 49 is provided with a pair of
thectabhslsgndwhiehageerprb¥pdedlon both sides of the

[0024]

The distal end passage portion 31 will be explained with
reference to FIG. 2 to FIG. 7.

FIG. 2 is a partial longitudinal sectional view of the
distal end passage portion 31. FIG. 3 is a sectional view
along the line X-X in FIG. 2. FIG. 4 is a perspective view
along the line Y-Y in FIG. 2. FIG. 5 is a longitudinal
sectional view of the spring member 39. FIG. 6 is a sectional
view along the line Z-Z in FIG. 5. FIG. 7 is a longitudinal
sectional view of the turnbuckle portion 41.

The passage member 332 is provided with variable length
passage portion {walkway passage portion) 49 that is
positioned at the back end side and forms a passage along
which the passengers pass, and a rope 51 that 1s connected to
the distal end side of the variable length passage portion 49.

[0025]
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di stal end tunnel 9, and plural steps (partitioned

wal kway passage portions) 55 that have both ends

t hereof fastened to 5 the chains 53 and that forma

wal kway passage. Inside the distal end tunnel 9,

pl ural upper brackets 59 are installed at intervals

at positions having substantfally identical heights

al ong the longitudinal direction N at the, |ower

poF¢ ovepiabhe pamet Bais%‘?lg%oﬁ’%r’élr%’és”Eh%hpﬁﬁjbéﬁie@LOWlth a

bracket 59 fornms an L-shape in cross-section and is
pairnsf athains sugh whathtdee uppevigedt ponbohler ebfes ophsthe

hori zontal surface. [0026] The upper portion bracket
disb9l aéndl heufimel edd shdepisralbstastalpedtatianpdsvalbmay

in proximty to the proximal end tunnel 7 when the
pasgéééaﬁoﬁﬁﬂoﬁgﬂn§5 Onhasnbesmnpenednlis therebbstadtshall to

side. The upper bracket 59 at the nost distal end

thesaﬁ§1h§ 5985@% €gatnf £8X n&&yk&gytﬁssga§§al end

portion I sta tunnel ™ 9. 20 Rod- shaped

Cf SLigE PR Bl aRiLhg " substant bRLEY) L8ELBngHLaLers 5o

nouft ed acr 036 8

to be supported by th er surface of each o e, .

are fpakal brdckbr snBSrve 60T Post thatsphotkarsgeshrat ially
arranged on the distal end side of 16 the upper qguide

idegtiicghchesphbekelons thediepesbudsnah ehaecthenaliar the
center

lower portion of the panels 57 on both sides. Each upper

bracket 59 forms an L-shape in cross-section and is installed
such that the upper portion thereof forms a horizontal
surface.

[0026]

The upper portion bracket 59 at the far end side is
installed at a position in proximity to the proximal end
tunnel 7 when the distal end tunnel 9 has been moved to the
most distal end side. The upper bracket 59 at the most distal
end side is installed in proximity to the distal end portion
of the distal end tunnel 9.

Rod-shaped upper guides 61, having a substantially
rectangular cross-section, are mounted across and fastened so
as to be supported by the upper surface of each of the upper
brackets 59.

[6027]

The sprockets 35 are arranged on the distal end side of
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thereof is aligned in a transverse direction and is

installed so as to be freely rotatable on the distal

end tunnel 9. 5 [0028] The chains 53 are installed

such that the end portions of the back end side (one

end) are attached to the prg%inal end tunnel 7 so as

to wap around the sprockets-35. Roller portions 63

of the chains_ 53 are guided by the upper guides 10 61.
the THRPEENGEHIBf ®the chains 53 is sufficient to wap

around the sprockets 35 even when the distal end

t Uhdel Sphaskabveéd 18odiARORDIt SAFRt Ahaknbhgj gelal center

[0029] 15 Each step 55 is formed by a main body
theperfi bm &bighad is aatphasechawi dgractupstandi ak| ynstalled

pl at f orm shaped cross section, a carpet 67 that is
so aiftuefesfbstant rathyabverohhehentiiseal sunflacennélt be

| arge surface area side of the main body portion 65,
[oogpgd a reinforcing portion 69 that is fastened to 20

the smal|l surface area side of the main body portion

65Tﬁ8dch%gﬁ£ %ﬁg&i&??ﬁggébfeétBSEHtEEQ?SE & EH&”EQQQXﬁns of

portion mai n y portion I sposed suc
that, the . reinforcing tion 69, face he, i nsi de_of
the RECKL R of Lthe (SBRAPRS) S35 anaTBoLR ehd poFt Pogatnal end

- thereof are fastened to 25 projectin ortpLons_71 that
tunpebj éceotdWard YhHEPi A5PERY0 henerraofebs’ thie &%#]lr%r

53. The reinforcing portion 69 is a hollow rectangul ar
porppeys 63 of the chains 53 are guided by the upper guides

6l.

The length ¢f the chains 53 is sufficient to wrap around
the sprockets 35 even when the distal end tunnel 9 has moved
to the most distal end side.

[0029]

Each step 55 is formed by a main body portion 65 that is
a plate having a substantially platform-shaped cross section,
a carpet 67 that is affixed substantially over the entire
surface of the large surface area side of the main body
portion 65, and a reinforcing portion 69 that is fastened to
the small surface area side of the main body portion 65 and
that reinforces the strength of the main body portion 65.

The main body portion 65 is disposed such that the
reinforcing portion 69 faces the inside of the path of the
chains 53, and both end portions thereof are fastened to

projecting porticons 71 that project toward the inside of each
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and is arranged substantially over the entire length

of the min body portion 65. 5 The main body portion

65 and the reinforcing portion 69 are made of an

al um num al l oy. [0030] Each step 55 is attached to

the chains 53 such that the&g is substantially no gap

bet ween adj acent steps 55. The hei ghts of the

Eosit%ons oé each of the upper guides 61 are set such

RSt SPAE"Eppar surface position of the carpet 67 on

the step 55, which is installed on the chains 53 that

gutfBe FRéRforsisgbBPEREPRI PY tRedshAblRWi §RETARIPKAT body,

upper surface portion of the stationary passage 29.

andSpecefrsapeg, sibsthetuppdy guedeth6lenhdrehéesgepsobsthe
that are supported on the upper portion position of

maihheodpr pckeisn365.which foll ow the wupper guides 61,
formthe wal kway passage. In addition, a step 55 that

| STRBr Rat AVBLEyt perdishabsenddstde thanfargiMgnpostehn 69
55 is wapped around the sprockets 35 and is

arePRShLI Qred, gg &Qﬁﬁﬁbg#?g%'[0031] The sheave 37 is
freely rotata Fy Installed at a substantially centra
[Ooggfition of the distal end tunnel 9 in the transverse

fection at the back end | ower portion such 25 that

of

ToRBER 38ePoSPneFanFeacby bePnabFaEheREa Y S0ch Chat there
substantially central position in the transverse
is gpbatanbhabty no gap between adjacent steps 55.
The heights of the positions of each of the upper guides
61 are set such that the upper surface position of the carpet
67 on the step 55, which is installed on the chains 53 that
guide them, is substantially the same height as the upper
surface portion of the stationary passage 29. Specifically,
the upper guides 61 and the steps 55 that are supported on the
upper portion position of the sprockets 35, which follow the
upper guides 61, form the walkway passage. In addition, a
step 55 that is more toward the distal end side than a given
step 55 is wrapped around the sprockets 35 and is positioned
therebelow.
[0031]
The sheave 37 is freely rotatably installed at a
substantially central position of the distal end tunnel 9 in

the transverse direction at the back end lower portion such

that the position thereof does not move.



10

15

20

25

the distal end | ower portion surface of the proxinal
end tunnel 7. 5 As shown in FIG 2 and FIG 4, one
end of each rope 51 is installed via the turnbuckle
portion 41 at a substantially central position, in
the transverse direction, of the reinforcing portion
69hof the step 55 at the nmosf distal end side. The
ot her end of each rope 51 is wa d around t
ShEB® eSBYLBR JUPEOE RS %|+%dl%§t%hgg pPYnBeh%ﬂbE?S%%ned at a
[0032] The spring nmenber 39 is provided with a )
substppotal hy cportabnpysithar is Bheabhe@syerepedirection of
proxi mal end tunnel 7, an installation rod body 75 at
thewhishal hendopeseblpareionssatfede ¢5 aheopavkomnal end
stopper 77 that prevents the rotation of the
tunh&stall ation rod body 75, a conpressed spring 79, and
a nut 81. The installation rod body 75 has a

supstaptial LY reylipdahgakrghape, oh8 6n8 8RdebBRr 88heds1 is
head portion that 20 receives an end portion of the

1ns£o?feélyi%hggédtﬁﬁg?hgkiﬁ E8EE§ e@g EgeéegﬁbQEaHtlélly

erna the nut

E 51 that t th
cenboRti BREbTOPhoLfrbral FEeTSHoT o8 §aa %%opseﬁ% e

t he head portion b 25 the pin ,
relnégrﬁiegeEOﬁ%w@ﬂeﬁg af the ﬁgﬁa BérFFoﬁhe1@°SFO@é§Tal end

The installation rod body 75 is inserted into a
sidehr dilgh other end of each rope 51 is wrapped around the

sheave 37 and is installed at the spring member 39.
[0032]

The spring member 39 is provided with a supporting
portion 73 that is attached to the proximal end tunnel 7, an
installation rod body 75 at which the ropes 51 are installed,
a rotation stopper 77 that prevents the rotation of the
installation rod body 75, a compressed spring 79, and a nut
81.

The installation rod body 75 has a substantially
cylindrical shape, in one end thereof a head portion that
receives an end portion of the rope 51 is cut, and in the
other end thereof an external thread that meshes with the nut
81l is cut.

Each rope 51 that has been inserted into the head portion
of the installation rod body 75 is held in the head portion by

the pin 85, which has restricted movement at the head portion.
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hole that is provided in the supporting portion 73 and
a conpressed spring 79. The conpressed spring 79 is
held in 5 place by the supporting portion 73 and the
nut 81. Qpposing flattened portions 83 (refer to FIG
2 and FIG 6) are provided % portions of the shaft
portion of the i nstal | ati oh”r od body 75. An open
ortion of the rotation stopper 77, which has a
033lar e- bracket shape, is nounted so as 10 to surround
the flattened portions 83. The rotation stopper 77 is
fiKee bystablablenngoPporedvn’73is ahlspregentsteha through
installation rod body 75 fromrotating around its
holaxtlsat {8034¢vited compressedrspriigg 78opuits 7heandpes
51, and thus the 15 variable [ength passage portion

comﬁ@es§e@Ué¢§ﬂngla9th@hélﬂdﬂpﬁ&@sedxygﬁing Thats itseld in
tension is applied. The amount of this tension is

pla@'@ts M peds @%! &Pﬁaﬁgz oPfiohhe3conpresseduspsing 79
he pos i on of e nut 81. Therefore, the size

nu?é@i sucﬁgr#??tiﬁng”?f (FegdrDes Lhey 2 phitre.
‘) %’géﬁ%’g@f@sgag;;g{Qﬁf%g é\fo’@%eaha ThShedepelf  bhes7
that has formed on each end thereof 25 externa

instat LAB5OMAYPAGEATYI TP er dHt FRUT M Un Hp rotation
installation portion 89 that is installed so as to

stopesh Wt hwhboe kag si deuafetheackebwshapeg7iandouptipd so as
fixed to a step 55,

to surround the flattened portions 83. The rotation stopper

77 is fixed by the holding portion 73, and prevents the
installation rod body 75 from rotating around its axis.
[C034]

The compressed spring 79 pulls the ropes 51, and thus the
variable length passage portion 49 is pulled via the
turnbuckle portion, that is, a tension is applied.

The amount of this tension is determined by the size of
the compressed spring 79 and the position of the nut 81.
Therefore, the size of the compressed spring 79 and the
position of the nut 81 are set such that the steps 55 form a
stable walkway passage.

[0035]

As shown in FIG. 7, the turnbuckle portion 41 is provided

with a screw rod 87 that has formed on each end thereof

external threads having a different orientation, an
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and a supporting portion 91 that nmeshes with the other
end side of the screw rod 87 and has a recess that
receives the 5 rope 51. Each rope 51 that has been
inserted into the recess of the supporting portion 91
is held in the supporting pgrtlon 91 by a pin 93, the
nmovenent of which is restricted. Wien the screw rod 87

. |S,totated, the installation 10 n_89_an

insh LRk Bopet iob 1T nhPahchE o SAERLHE AT PR e gehmesh with
ot her. Thereb the length of the passage, nenber

onecgRd pd ﬁd?ﬁs{%ﬁ Sféegefoéeﬁamﬁn@h oB@ré%#@ﬂ 5P 9h§tep 25,
boarding bridge 1 will be 15 explained according to

andt hesubpoetdegcppbedopr BsehhaenbedhrenvithTheeheaherngnd
bridge is in a standby state when nost of the distal

sidendft thaekcPewsrbdt 8dvendt hespaoxemabsehdagarecéiveasthe
shown by the two-dot chain line in FIG 1, that is,

rop¥hen, the length is reduced. 20 At this tine, the
turnbuckl e portion 41 is positioned close to the

shpgus 3épeahd tHYS aagabggnpghgbeeeeflabs tMérkééégs of
| engt h passage portion 49 is positioned bel owt

thedgﬁéé?egngﬂe§8908|§ 9Yhfg égiﬁaﬁﬁc£ﬁ ts&%g@&&%XSSpgktﬁon o1

i on, e novabl e

oper at d the dIS ves toward
by ﬁh@lalsgra? & OV eRaRt o PhiCBoAraFRg CBiFHBE T 1o

ext ended. . . _
When the screw rod 87 i1s rotated, the installation

portion 89 and the holding portion 91 approach or depart from
each other. Thereby, the length of the passage member 33 can
be adjusted.
[0036]

Below, the operation of the boarding bridge 1 will be
explained according to the above-described present embodiment.

The boarding bridge is in a standby state when most of
the distal end tunnel 9 is fit over the proximal end gate 7,
as shown by the two-dot chain line in FIG. 1, that is, when
the length is reduced.

At this time, the turnbuckle portion 41 is positioned
close to the sheave 37, and thus a large portion of the
variable length passage portion 492 is positioned below the
distal end tunnel 9.

When the aircraft 13 arrives at a predetermined position,

the movable leg 17 is operated, and the distal end tunnel 9
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[0037] When the distal end tunnel 9 noves toward the
aircraft 5 13, the sprockets 35 and the sheave 37,
which are attached at the distal end tunnel 9 such
that their positions do not nove, also nove in the
sanme direction by the sane di,stance. The force that is
applied to one end side of ﬁe chains 53 that are
attached to, the prOoX unnel 7_.rotates
movEh, BEREFd S aRkEERAt Enbdve BAT M3 (HUMLEITHoRN eidas
direction in FIG 2, and thus the chains 53 of the
is ¢3FPBELE- | ength passage portion 49 nove in sequence
frombottomto the top. Acconpanying the novenent of
[00BWé chains 53, the steps 55 of the variable length
portion 49 becone di sposed at the 15 passage position.
[ 0BB8L theadtstadnenbetanselt Bemboagi tudandl thengihcobift
the steps 55 is shortened, the steps that are

13, agdhaceptotRet Be3poEhionhef shtheesprpckrieh38reantbabied at
with respect to each other. 20 Thereby, acconpanying

thetH?sEQEaérentﬁﬁnéhe9SQﬁQﬁk€B§t3§heEPepo§£€E§n§5d8aﬂot move,

nove easily around the sprockets 35, and thus the

a1, B35 25 Ok DEah! ARG BY BB 5y gl of bahoasca.high
3 hg! HRPREY OR B

egree o ! r exanp an al um num
anﬁhétﬁgﬁgebﬁ??sb% ogéﬁg%ﬁdtgefﬁégéég r%% i6h 4ge ghains
53 ggggérgﬂggtgggeglEgathngrégggga gngogggnég %hgotates the
sprockets 35 and the sheave 37 in a counterclockwise direction
in FIG. 2, and thus the chains 53 ¢of the variable length
passage portion 49 move in sequence from bottom to the top.
Accompanying the movement of the chains 53, the steps 55
of the variable length portion 49 become disposed at the
passage position.
[0038]
In additicn, because the longitudinal length of the steps
55 is shortened, the steps that are adiacent to the portion of
the sprockets 35 can bend with respect to each other.
Thereby, accompanying the rotation of the sprockets 35, the
steps 55 can move easily around the sprockets 35, and thus the
steps 55 can be formed by material that has a high degree of
rigidity, that is, for example, an aluminum alloy, and it is

possible to form thereby a stable and strong variable length

passage porticn 49.
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side, the distance fromone end (the end portion of

the distal end side of the stationary passage 29) of

the variable |l ength 5 passage portion 49 to the

sprockets 35, or in other words, the Ilength of the

wal kway passage, is increas?g by the amount of the

novenment of the distal end nnel 9. In contrast, the

di stance fromthe sheave 37 to the spring nenber 39 is
[003Rbrtened by the ampunt of the novenent of the distal

end 10 tunnel 9. [0040] In this manner, the portion

t hdhesethesdastaheendl kWape palsugecsf tehehgafiabpe end

| engt h passage portion 49 is automatically | engthened
sidby the distance fhah ¢the dnhdt athendndlportihnel 09 hhe distal

noved. In addition, because of the tension that is
endapphikbedrt ehet Bbeavachablephepghbh passagetper thonaBlebyength

the spring nenber 39, it is possible to forma stable
pas¥ahbkWey-P28a2a89. t600Ad] sp28cREtEhBS, theRint BEher words, the

opening-closing step 45 1s retracted by the hydraulic

i pde 7 Ltian that..j y e

LT A R R e P e st e

the ru 59_of , t he. npvi ng_st 55.by scraping.. Then,
the  AGRERERE n5AhE T4 EhERRchORE o hE ol T APt R & e

. the opening-closing step 45 is |owred, and a ssage

distangg fF@WnEEeiﬁhﬁﬁVﬁh35hEOVEP?aBPélPQnﬁFﬁbBSrBgoﬁs49

and the stationary passage 43 are conti nuous.
shortened by the amount of the movement of the distal end

tunnel 9.
[0040]

In this manner, the portion that serves as the walkway
passage of the variable length passage portion 49 is
automatically lengthened by the distance that the distal end
tunnel 9 has moved.

In addition, because of the tension that is applied to
the variable length passage portion 49 by the spring member
39, it is possible to form a stable walkway passage.
roo41]

At this time, the opening-closing step 45 is retracted by
the hydraulic cylinder 47 to the position that is shown by the
two-dot chain line in FIG. 2 so as not to cause damage the rug
59 of the moving step 55 by scraping.

Then, when the head 11 is connected to the aircraft 13,

the opening-closing step 45 is lowered, and a passage 1is
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A continuous wal kway passage positioned so as to have
a substantially identical height is thereby forned
fromthe 5 rotunda 5 to the head 11, and thus, it is
possible to reduce situations in which passengers nay
trip or fall, and the pass ngers can pass safely

W t hout worryi ng about tripging or falling. [0042]

10 When the passengers. have coppl eted.thei assage,
forfingd Rouhieh TaSeRRLaPea LPORTRNEoEreRare SR3°RAE

the distal end tunnel 9 is noved toward the rotunda 5
stakjigearyt PRRFEIE| g, BT EhE°BpERPAYSel osing step 45 is

retracted in a nmanner simlar to that described

abbveontinywesa vakkdistpRseadet ppAétionAadves aswapdhave a

the rotunda 5, the force that is applied to the

subspahhfgabibpbede88ithat hesghtnssathedehyy fhempdofiroml the
end tunnel 7 rotates the sprockets 35 and the sheave

rotdddg! 9ckwi sBei ReEHCGL12, aAAdthliys LheighpbBsibd3 b tbauce
vari abl e | ength passage portion 49 nove in sequence

sit?r%t“)ﬁ@ 2hoyRi LR pﬁge%gé\gg%@nmﬁewefmen@na ohe

ese chai ns 53, e steps 55 of t vari abl e | engt h

Ci 4 > o o

A e L R R
ven if there is a problem24 such as an electrica

falié??ure, both end portions of the distal end passage

[Oogggtion 31 are attached to the proxi mal end tunne

When the passengers have completed their passage, the
head 11 is separated from the aircraft 13, and the distal end
tunnel 9 is moved toward the rotunda 5 side. At this time,
the opening-closing step 45 is retracted in a manner similar
to that described above.

When the distal end tunnel 9 moves toward the rotunda 5,
the force that is applied to the spring member 39 that is
installed at the proximal end tunnel 7 rotates the sprockets
35 and the sheave 37 clockwise in FIG. 2, and thus the chains
53 of the variable length passage portion 49 move in sequence
from above to below.

Accompanying the movement of these chains 53, the steps
55 of the variable length passage portion 49 become disposed
in sequence at a lower position.

[0043]

In this case, for example, even if there is a problem
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7 and guided by the sprockets 35 and the sheave 37
that are attached to the position |ock at the distal
end tunnel 9. 5 Thus, situations in which, for
exanpl e, the rope 51 hangs down | oosely, do not
occur. Therefore, for exanplg, the boarding bridge 1
can be easily noved for repairs. [0044] 10 In

sucgdggtEﬁnegggkgagggs?%élggg,db%kﬂl858988% ﬁ%g% §%&E.%ndistal

1 are atfache roxi mal e nne

simply by the sprockets and the eave 37, I C
end}pARhaar Rl LGN o SE6SPLEORIFOCR ot hEnbraraial ER tunnel
tunnel 9, %uiding the ends, _the necessary malkma%
7 apdsgadecrsPiutBRaEPEarkgtEorredantds theéc6hpangi A that are
novenent of the distal end tunnel 9. Thus, a sinple
attampdednégpéhsi pesstiaot dpekt hat theodiekadpkead doesenof.
require control elements, can be fabricated, and the
Thust rad¢tuseions dnf vhdeht fordasagelandthtr enge FQ0&AShgs down
20 Note that the present invention is not limted to

lookBey, eabodbieptcdescri bed above, and various
nodi fications are possible within a range that does

nO&hgegﬁaketr@Bktaﬁaabie,gkhetBsaEBXEatBQQdﬁ£094@Ln %2

For exanpl e, although™each rope 51 is attached at one

?% l.gcakion at a.substantially central position, in a
*ast] S reberon,

nsverse i re€tion, of the steps 55, this is not so
'Tited. For

(0041

In addition, both ends of the distal end passage portion
31 are attached to the proximal end tunnel 7, and simply by
the sprockets 35 and the sheave 37, which are attached to the
position lock at the distal end tunnel 9, guiding the ends?
the necessary walkway passage is automatically formed
accompanying the movement of the distal end tunnel 9. Thus, a
simple and inexpensive structure that, for example, does not
require control elements, can be fabricated, and the structure
is difficult to damage and strong.

[0045]

Note that the present invention is not limited to the
embodiment described above, and various modifications are
possible within a range that does not depart from the gist of
the invention.

[0046]

For example, although each rope bl is attached at one
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exanpl e, each rope 51 may be installed at two

| ocations on both end portions. Alternatively, a

sui tabl e enbodi mrent may 5 be used in which the ropes

are attached at three locations, i.e., the center

portion and both end portiogﬁ. In this case, a

bilaterally symetrical arr genent is preferable in
e sen

Loy SRttt 2o ChPFARGLRLNT NEJUEPSooRE hagt: 18 PobhTTeTerse

In addition, in the present enbodi nent, ihe t urnbuckl e
dirgekiPen 91 t%e.ﬁ%%aﬁ|%arohhassfapn@§ SRdltRETePri Pt
menber 39 is installed on the ?fOXIﬂH| end_tunnel 7,
exappiet hegchsrape 8b maynbeedinstglied ekahpPeloastsppanon
in FIG 8, the spring nmenber 39 may be installed on a
botkt epd5horandns he Altraxbusctkd vee Jpor ta csuididalmipy ergeodiment may
installed on the proxinmal end tunnel 7. In addition,

be @Se@hoMnwhicl! €he9ropbe huenbuektreponti ohredllandtibgs,
spring nmenber 39 may be installed on a step 55. 20 In

i.ePar theubahe e WhEn 81 EANGRM Bétﬁhgﬂﬂ bBrEh&ns9, because
t he turnbuckl e portion 41 and the spring menber 39 are

pofﬁt QESdCQ S'erQEa Q agi t QgrRHQTe %an flent is
{ Staceh © 5

objec sTTn & Space e proxi mal fann

e distal end can be r | at eas
preﬁ%aaeisdlnahaenﬁ?ﬁ?%nﬁﬁea sBecliveRgPELy bl Bl RGOt but
carried out. 26 [0048] In addition, in the present
an @ﬁﬁ@@?ﬁéh?aleééﬁaﬁﬁﬁ@egi pgy also be used.

[0047]

In addition, in the present embodiment, the turnbuckle
portion 41 is installed on a step 55 and the spring member 39
is installed on the proximal end tunnel 7, but this is not so
limited.

For example, as shown in FIG. 8, the spring member 39 may
be installed on a step 55, and the turnbuckle portion 41 may
be installed on the proximal end tunnel 7.

In addition, as shown in FIG. 9, the turnbuckle portion
41 and the spring member 39 may be installed on a step 55.

In particular, when arranged as shown in FIG. 9, because
the turnbuckle portion 41 and the spring member 39 are
positioned outside of the distal end tunnel 9, the objects in
the space beiween the proximal tunnel 7 and the distal end
tunnel 9 can be relatively easily accessed, and maintenance

can thereby be easily carried out.
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15

connected to the distal end side of the variable
| ength passage portion 49, and the sheave 37 is used
as a second 5 guiding portion that guides the ropes
51. However, this is not so limted. For exanple,
chains may be used i nstead g% the ropes 51. In this
case, sprockets are used instead of the sheave 37.
[oo%g 49] 10 Furthernore, in the present enbodi nent, the
iable |ength passage portion 49 is fornmed by the
steps 55 that are gartitioned in the | ongitudinal ,
di Fecefent ipBnelRr CREnPEEeFENt NI IMERT t e82CRANEOPEr 01 1S
exanple, a wide belt nenber may be used. 15 In
connddieflohp theidiatsd pondsebile 06 abapvarhébleolength
boarding bridge 1 in which an internedi ate tunnel is
paspag¥i dedtibet deenahlietpeoxhaatreelAd fannekd7aand sheond
di stal end tunnel 9. Note that plural internediate
guibungepsrilonaynhe puodbdedhe2fop¥Batiis wdwdved, ithid. is
A boarding bridge in which plural tubular passage
notSEStEQH§Ee§fe telescopically fit, and extend and
retract by noving relative to each other in a
| oRgLtudinal  di Leet]ony LNeo5,008 108 BG! 098 ne ropeg 51.
conpri Si'ngT ~at & passSage-portron of "an out Si de passgge
section, the assage portion bein osi.tjioned insid
In ERI5,Fethe BPTORESLadP AeCHESPadtaneaBecti bAS, Sgeave 7.
[Oogazsage menber, one end of which is connected to an

Furthermore, in the present embodiment, the variable
length passage portion 49 is formed by the steps 55 that are
partitioned in the longitudinal direction. However, this is
not so limited, and for example, a wide belt member may be
used.

In addition, 1t is also possible to adapt this to the
boarding bridge 1 in which an intermediate tunnel is provided
between the proximal end tunnel 7 and the distal end tunnel 9.

Note that plural intermediate tunnels 10 may be provided.
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10 portion of a passage portion of an inner passage
section that is positioned on the inside, that
conprises a wal kway passage portion having at |east a
predeterm ned length in a longitudinal direction, and
the other end of which is igstalled on the inner
passage section; 15 first g&iding nmenbers that are
Wha'nstal gd a tQ? | oner portion of a distal end
%o%?i% SPethe®out er passage section such that the
position thereof does not nove, and that guide the ,
1. padpyed RGISTI49e dvertidaiP vkt e lar RRirpguitfe-ions
menber that is installed at a | ower 20 portion of the
arephekeenderporl i vnf ot t Ardogrbengassdgeeseactohy BATHNg
that the position thereof does not nove, and that
relgtuidestot hechpastshge menbelongiaudénticdlirditéohi ohhe
and a spring nmenber that applies a tension to the
boapassgyeriggebesmp2bs28g:2. A boardi ng bridge according
to claim1, wherein the first guiding nenbers and the

segpnd EQEQQ?Q,pHFEPSﬁ E?rEﬁa0595§35nﬁaQQQ?eh§¥Eﬂgoﬁ, the

position that is fixed such that the axial direction

onsh S OBl FUENST 35, SHLERLLOR,BoBnd Ntk g e

d.gassgge menber mwggs around the rotating body. 3. A
ad)poaltti RS BrPage©4ctdrding to one of claim1 and claim
2

, 10 wherein the wal kway passage conprises
pa@tP@?%ﬁ%ﬁ Wﬁmkﬁﬁy one end of which is connected to an end

portion of a passage portion of an inner passage section that
is positioned on the inside, that comprises a walkway passage
portion having at least a predetermined length in a
longitudinal direction, and the other end of which is
installed on the inner passage section;

first guiding members that are instalied at the lower
portion of a distal end portion cof the outer passage section
such that the position thereof doces not move, and that guide
the passage member in a vertical direction;

a second guide member“that is instalied at a lower
portion of the back end portion of the outer passage section
such that the position thereof does not move, and that guides
the passage member in a vertical direction; and

a spring member that applies a tension to the passage

member.
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passage portions that are partitioned into plura
portions in the longitudinal direction. 4. A boarding
bri dge according to any one of claiml1l to claim 15 3,
wherei n the passage nenber is di sposed bel ow the outer
passage section between thez%irst gui di ng portions and
the second guiding portion and the spring nenber is

e ween the f| UIdI tions an the
2- g%?%ﬁ?%%ﬂ eﬁgl goar |ng bridge
accordlng to a one of cla|n1 to c
g

cofpersifgtan géfaEtGHgdﬁﬁﬁbe?mPﬁae aaﬁugbe pRgOPEngrAding

of the passage nmenber in a |ongitudinal direction.
member form a rotating body having a position that is fixed

such that the axial direction is along a transverse direction,
and that is installed sc as to rotate freely; and
wherein the passage member wraps around the rotating

body.

3. A boarding bridge according to one of claim 1 and claim 2,
wherein the walkway passage comprises partitioned walkway
passage portions that are partitioned into plural portions in

the longitudinal direction.

4, A boarding bridge according to any one of claim 1 to claim
3, wherein the passage member 1is disposed below the outer
passage section between the first gquiding portions and the
second guiding portion, and the spring member is disposed
between the first guiding portions an the second guiding

portion.

5. A boarding bridge according to any one of claim 1 to claim
4, comprising an adjusting member that adjusts the length of

the passage member in a longitudinal direction.



