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- 1 BOARDI NG BRI DGE | NCLUDI NG A STAI RWAY, AND A
BOARDI NG BRI DGE SYSTEM | NCLUDI NG SUCH A BOARDI NG

BRI DGE BACKGROUND OF THE I NVENTION 5 1. FIELD OF THE
I NVENTI ON: The present invention relates to a boarding
bridge including a stairway,~ ad a boarding bridge
system including such a boarding bridge. 10 2.
DESCRI PTI ON OF THE RELATED ART: Conventionally,
boardi ng bridges are often used as boardi ng and
cﬂsEﬁﬁaDENﬁﬁ%hDGEmﬂﬁLUQﬁN%ﬂﬁﬂﬁﬁﬁﬁAYAANR%ﬁ@ﬁ&?INGBRIDGE
bridge is a tunnel -1i ke passageway for connecting 15 a
term nal bu§Y3THY éNCéHDélNIGp& Cfbrﬂsl BAABPENFa AR
al |l ows passengers to directly board or disenbark the
aircraft fromor to the termnal building. In general,

a boarding bridge_includes _a rotatab da
connected to a bo%%ﬁﬁﬁ&Q&%QEQﬁ T He %ﬁyﬁ&ﬁgﬁ& 20
bui | di ng, an extendabl e tunnel section f ixed to the
rotunda, and a rotatable cab connected to a tip of the

tunfelFiﬁgﬂ‘Hk'T]?elﬁyﬁﬁf& ﬁectlon is provided wth,

t a’ posi ose to the tip thereof, a

pair of (rlgﬁ% @éséﬁg%hvgﬁkigd¥%P§?éSQ%§§5®d¥ﬁﬂﬂbbrldge
the verti cal ectlon as support |egs including an
el eyabhQRiMRChaNi $Mirway, and a boarding bridge system

including such a boarding bridge.

2. DESCRIPTICN OF THE RELATED ART:

Conventionally, boarding bridges are often used
as boarding and disembarking equipment for aircrafts. A
boardingbridge is a tunnel-like passageway for connecting
a terminal building of an airport and an aircraft, and
allows passengers to directly board or disembark the
aircraft from or to the terminal building.

Ingeneral, aboardingbridge includes arotatable
rotunda connected to a boarding gate of the terminal
building, anextendable tunnel section fixed tothe rotunda,
and a rotatable cab connectedtoatipof the tunnel section.
The tunnel section is provided with, at a position
relatively close to the tip thereof, a pair of (right and

left) drive columns extending in the vertical -direction



One type of boarding bridge includes a stairway for

al | owi ng nmechani cs, boardi ng bridge operators or the

like to go up and down. This type of stairway is

usually 5 attached to the extendable tunnel section at

a position closer to the cab,- gnd descends strai ght

toward the rotunda while keeping a gradi ent thereof

equal to or smaller than a predetern ned angle (see,

for exanple, Japanese Laid-OQpen Patent Publication

No. 2Q03-2 6)-. .haar.di j 104 .
Q %ug%%%gcn&eql%eﬁggfuélgg %&I l'ég]ewaltdﬂﬁd CROARSHS sm

the &Fr EFEEY erm na ng by the cab

bei ng connect t EVLLNGLAGD L1 Qfet NEcBhHEBAR stairvay
so as to allogﬂgas é%d%rs to bogrd orédisenbark t he

ai r ceaft 51 MOWe NS mebhB8nhRisghboadliiebentdganepeexitof or the
the aircraft is'different anong 15 different types of

ai rcnakkstol foaiglend aowmke e s hgaedbfigsbaidgayt ésbesually
attachable to nmany types of aircrafts, the drive _
5col uERS afcble s WPt REHdraddhinmet useel | sacbiont A6 a position
boar di ng bridge includes an el evati on nechani sm

Owi nglbeetrheo elhevasbprambdeaniesds sheatgbtdfowaed the rotunda
boardi ng 20 bridge can nove up and down in accordance

wi t hwhidehgegbtingod ghedeantapeeresfte@iaddehor smaller than
aircraft. As a result, the boarding bridge is pmade

at t aehabkedes araryrad pandte af $88 af tOr APXHPRI Spar Y 2PANESE

of e Sl el Coeel 20 L9 LGS Supachopsir

10ar ound a hor éggkaela b%xaigdiﬁl\gvj]%nrjf gee %%kflriesctng\é%de aircraft and
the terminal building by the cab being connected to an
entrance/exit of the aircraft, so as to allow passengers
to board or disembark the aircraft. However, the height
of the entrance/exit of the aircraft is different among
15 different types of aircrafts. In order to make the
boarding bridge tobeattachable tomany typesof aircrafts,
the drive columns for supporting the tunnel section of
the boarding bridge includes an elevation mechanism.
Owing to the elevation mechanism, the cab of the boarding
20 bridge can move up and down in accordance with the height
of the entrance/exit of each aircraft. As a result, the
boarding bridge is made attachable to many types of
aircrafts.

An upper part of the stairway is connected to the



up and down, the stairway pivots around the connection
position as a support. At this point, a top end of the
5 stairway noves up and down in accordance with the
novenent of the tunnel section while a bottom end
thereof is in constant contact with the ground. Thus,
the stairway acts to connect the ground and the
tunnel section. Wien the cab is noved up and down in
this manner, the gradient of 10 the stairway changes

in a%%}ﬁf‘]?f{%%ignt 16 lt%\ée!vpéiﬁf€¥08§bthe cab so as to be

Speci en the cab is at a wer |evel, the

or adigRfo1f 1 0@ rShald Wayo s SzSARhl &l i A\hengasn Whencabeis moved
cab “is at a higher level, the gradient of the

st ai RYarld dAWREr thé Nst he reéase pilverts faodlodr dise ofonnection
the stairway are 15 unpivotably fixed to a girder

t her gafsitiien giadi enippbrtt heat oohbsapdsnthangéspi end of the
accordance with the gradient of the stairway. Wen

% he griadi sy afovdreuptand wowr $n aeceedande Wijeh the movement
gradi ent of the footboards is also increased, which o
mekesf tthd ffunuel sectiha mddHanixPoitemeendkehegepd 1s in
smoothly go up and down the stairway. |n order to

pr evefins tamt geadiast wHthttHee g§ r dPSontBEiSigirway acts
i ncreased even when the aradient of the_stairway i

; : cki SWhen the
i ncr desEpnnet e refap et BPPwRYBEdpEE SR 1 Mk
structure in which

pi n-jcd?}khtlé?d Moy egd b %nﬂ %)%}rlbltl%!dg}l&fsoaéglgl%{rq;t (€ gradient of

Lot P SRE FEATTIHE T SEt ol 19t aisY VS Ene level of the
cab. Specifically, when the cab is at a lower level, the
gradient of the stairway is smaller; whereas when the cab
isatahigher level, the gradient of the stairway is larger.

In the case where footboards of the stairway are

15 unpivotably fixed to a girder thereof, the gradient of
the footboards changes in accordance with the gradient
of the stairway. When the gradient of the stairway is
increased, the gradient of the footboards is also increased,
which makes it difficult for the mechanics or the like

20 tosmoothlygoupanddownthestairway. Inordertoprevent
the gradient of the footboards from being increased even
when the gradient of the stairway is increased, the

conventional stairway adopts a link structure in which

a plurality of footboards are pin-jointed to a pair of



exanpl e, have appeared. Such aircrafts may have an 5
entrance/exit at a higher |evel than the conventiona
aircrafts. In order to attach the boarding bridge to
such an aircraft, the cab needs to be raised to a

hi gher level than for conventiofal aircrafts. This
requires the conventional stairway to be used at a

| arger gradient. 10 It is usually preferable that a
stairway to be attached to a boarding bridge is
desi%Ped to be used at a gradient equal to or smaller
t han &ﬁﬂ term ned angl e defined as guaranteeing

saf e ascent apd desgent {§ppce%anl eaiAradeqrenn) aincrafts
order to nmake the stdirway attachable to 15 an

ai rcrhac{‘;-ﬁva{rpgérgﬂ%éﬂgﬁgteﬁbt 8heasBtgher flevel sepds, for
al so isab at a gradient equal to or smaller than the

abovesdafhned angle, appebseaoncesuahl aitrriakyeagey Heave an
size of the stairway 1 n a |longitudinal direction of _
¢ he Giff8ice 20xHonaters Higharr hayedertdan Have ngogHentional
increased size in the longitudinal direction of the h
gi r deyi dstight san Inmerekese tai 4t thehtdfeppaddiggplridge to suc
"extension of the stairway") involves a risk of . her level
hi t t iang atihec fofindath e msloneedse toebai fal seti Faihgiaher
facilities around the terminal - 5 building.or theuires the
| i ke tiieem tfloe t canERnsdoniadn RATFRALERe ndSES T
retracted state. An aircraft havin n seais n.t dient
secomPiyent 1ohay ﬁé@éﬁ¥%ﬁxﬁﬁup?Igﬁgge%Frﬁn 3f§%ﬁtq%$ * '
lgddltféwkéchégglly preferable that a stairway to be attached
to a boarding bridge is designed to be used at a gradient
equal to or smaller than a predetermined angle defined
as guaranteeing safe ascent and descent (for example, 40
degrees). In order to make the stairway attachable to
15 an aircraft having an entrance/exit at a higher level and
also usable at a gradient equal to or smaller than the
above-defined angle, it is conceivable to increase the
size of the stairway in a longitudinal direction of the
girder.
20 However, a stairway merely having an increased
size in the longitudinal direction of the girder (such
an increase will be referred to as vextension of the

stairway") involves a risk of hitting the foundations of

the terminal building, facilities around the terminal




5 standard first floor entrance/exit. In such a case,

t he di stance between the boarding bridges attached to

the plurality of entrances/exits (especially, the

di stance between the boarding bridges attached to the

first floor entrance/exit and tHe-second fl oor
entrance/exit) is 10 expected to be shorter than in

the conventional art. Therefore, the boarding bridge
operators need to pay attention such that the

ad] a%:%qlcpfr?é%rng%lpy gggé gﬂeﬁl()ttheh'ttur?r?é;]h Mbeion is in the

Q
whi chimcreases the | oad on the operators. 15 SUMVARY

OF Tﬁgé ;@g}g@%%ﬁesegggqnt i nvention made in |ight

of t above “problens has an object of providing a

boardi ng bridge ;aitashabthevieg\waldpuadtypen tlie second floor
aircrafts and providing a hig% | evel of safety, and a

boar ¢iaig &l ge sershemE 120 1 ealudineg Sucit d rhearditigon to the
bri dge.” A boarding bridge according to the present
5 Vet i £eaTT i ses #l oot wntaraomeéerabl e In such a case, the
boarding gate of a term nal building; an extendable
t unneliseottonbeterrecttid eooardhnar Bnisgesataoreckad to the
thereof so as to - 6 be swingable up and down, the .
tunnellsextibp oficentragces /st i t§sRRCtyliKdr tbg distance
bodi es; a cab connectable to the other end of the. £ £1
t unndletseeen drhe tiea b A T 38 ¢ AHdFREA (1P dpe Tirst floor
entrance/exit of an aircraft; an §$e¥ition devi ce

e

for MAGFRNERLSEAD FAnENBoWECU p§>rorerb§/r%%lgﬁaxit) is
1&3?53(%%&?%336%3 %ne ughgg e%o%anangnat%teai&{Wentional art.
Therefore, the boarding bridge operators need to pay
attention such that the adjacent boarding bridges do not

hit each other, which increases the load on the operators.

15 SUMMARY OF THE INVENTION
The present invention made in light of the above
problems has an object of providing a boarding bridge
attachable to various types of aircrafts and providing
a high level of safety, and a boarding bridge system
20 including such a boarding bridge.
A boarding bridge according to the present
invention comprises a rotunda connectable to a boarding
gate of a terminal building; an extendable tunnel section

connectable to the rotunda at one end thereof so as to
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the tunnel section for connecting the tunnel section

and the ground. The stairway is attached to a

base-side cylindrical body connected to the rotunda,

among the 10 plurality of cylindrical bodies included

in the tunnel section. The staigway of the boarding

bridge is attached to the base-side cylindrical body,
whi ch ‘does not noved nuch in an up-and-down direction

in accordance with the 15 up-and-down novenent of the

cab. . Ther.ef or v n e [ APWBsH includin
Si gnibfei csé"ﬁjtrf?/&%%esgoéﬁtgi gr?hgt' %\?\% g'?]n?ﬁée@gst airway is b

att a%%%tﬁfaﬂ%?}ﬂ%fé@iﬁ&fi&ﬁm) boH$eBGt ar 8hBedoAnelkttable to

The gr en alrway does not becone

excessl V&l e StaRPo £¥8R MAKOUEelhe ceXt €ns cab i of athechable
stairway. For this reason, the boarding bridge can be

att aghedid Qv A E€r ki thasi ag abrephfanceneslevagtion device
high level while the gradient of.the stairway is kept
equalfd® rv staldiey caltanpaaddf doed, ahgtect Synee hhaioving the
stairway has a gradient kept in this manner, or is
prevenirete Fecfiom bt Biney ddven otaned 4 agteirvay gttached to
the like, the safety is inproved. The stairway js ,

pr ef ertablouraie hotwt ton £ pogianingret Ergsdie (il section and
rotunda than a central part of the base-side 5 _sid
cyl i Mdé calromody | MThe | hgiewaivhals dREEACHER ther Bofase-side
According to the above boardi ng pbridge, the, distan

of tr@yh%n@ﬁacaéwb%eﬁ%ﬁﬂe&ﬁ%@het%tFﬁéhﬁ?gtunéa' gfiong the

10 plurality of cylindrical bodies included in the tunnel
section.

The stairway of the boarding bridge is attached
to the base-side cylindrical body, which does not moved
much in an up-and-down direction in accordance with the

15 up-and-down movement of the cab. Therefore, even when
the cab is moved upward significantly, the position at
which the stairway is attached (to the tunnel section}
is not raised much. The gradient of the stairway does
not become excessively steep even without the extension

20 of the stairway. For this reason, the boarding bridge
can be attached to an aircraft having an entrance/exit
at a high level while the gradient of the stairway is kept
equal to or smaller than a defined angle. Since the

stairway has a gradient kept in this manner, or is prevented




position of the stairway in accordance with the

up- and-down novenent of the cab is shorter
Therefore, the boarding 10 bridge can be attached to
an aircraft having an entrance/exit at a high |evel
while the gradient of the stairway is kept equal to
or smaller than a defined angle wth no need for
extension of the stairway. It i's preferable that the
stairway preferably 15 include at least a plurality

of f%ﬂf&%&%ﬁﬁ;@@ 8Rdea rpainieficei pdersefike, the safety

supporting t ot board nenbers; and the plurality

of foatl boasdopeabers are integrally formed with, or
unpi votably fixed to, the pair of girders. Since the

gradi ent of thesSkakhwayydbeprte cdialgett2@hmdho a2 position
stai rway does not need to have a link structure of ,

t he fonddoardh meebeosundd thengi ceatsalupbickeof fidie base-side
conventional art. Therefore, the stairway can have a £
5i npleylshdnttaiebodywiircl ¥eongbkadpnal dheerddBobarRereot -
menbers and the girders are wel ded toget her, .and SO. 4 the
can 8 - be prddireEedirg atiovetyeedNa%E WRBTELRT WRYI IS,
preferably include a first stairway art_inclipjng .
downvik gt énca Pifr dtheli vRTERGRICYR m&"s%‘é‘b%hfd Olét g*’?m&}ta‘:hmg
part inclining dowmmward in a,second directi. i _

P TS BAPRR PR e Ay ey e h R bt P Mp-eha-down

o o SALhE T OLIE S, WP, S0 4 S AbOT 0 ORbaraing
ther%grfégé tggnSthrmg¥t3%ﬂe%P QE?V%%Fe%ircraft having an
entrance/exit at a high level while the gradient of the
stairway is kept equal to or smaller than a defined angle
with no need for extension of the stairway.

Tt is preferable that the stairway preferably
15 include at least a plurality of footboard members and a
pair of girders for supporting the footboard members; and
the plurality of footboard members are integrally formed
with, or unpivotably fixed to, the pair of girders.

Sincethegradientofthestairwaydoesnotchange
20 much, the stairway does not need to have a link structure
of the footboard members and the girders, unlike the
conventional art. Therefore, the stairway can have a
simpler structure in which, for example, the footboard

members and the girders are welded together, and so can




fromhitting the other facilities or the like wth
nmore 10 certainty and thus inproves the safety. Since
the gradient of each footboard can be smaller, the
mechani cs or the |ike can go up and down the stairway
nore snmoothly. It is preferable ghat the stairway
includes the first stairway part and the second
stairway part; a top 15 end of the first stairway
part is attached to a side surface of the base-side

cylingdrical shody; 31490 @14 Yaddrey second  stairway

part 1s ‘connected to a bottomend of the first

stai rway part rHhgthiihkstaydpeebirapliysinalaklecd fiiarst stairvay
direction in which the tunnel section extends when

seen 20t N re 10l ANeg ddiwrlirdin arfd teedseeond.on, and a second
direction is parallel to a direction in which the ,
t unnedt SEEHAPNpARELT Adicd.indmg cloesesrdhendar eecppd direction
whi ch the tunnel section retracts at an angle equal
30 oryistahl es tHhddfe3@rdedimes, tihehis8éndirgatien -
pl anar direction. - 9 The stairway of the above d
boar di ng bri dgheataiewashopteheédspncaid ecorgitadifat yre  an
direction of the boarding bridge. It is preferable,
that St odielistethanRR 115 Peoréngd i iAg heft foctton of the
conprises a drive colum for _directl ot indirect]| ted
suppdre# BginaL RifFR s@t@‘r’%ﬁ?r?hé‘ﬁiﬁ?gﬁlrgspu%n%(eai)bnrgeven ©
provided with a wheel at a battam.end ther : L th more
when ERemtBkREL GethFoR ST %ag%lersetorragﬁa% ]éflg%e“,{lt
lqaﬂeengegtf:agpl%ysafnaé [R5 i%{porsoevrest Pnine £20,1 s £1 088k neQradient
of each footboard can be smaller, the mechanics or the
like can go up and down the stairway more smoothly.
It is preferable that the stairway includes the
first stairway part and the second stairway part; a top
15 end of the first stairway part is attached to a side surface
of the base-side cylindrical body; a top end of the second
stairway part is connected to a bottom end of the first
stairway part; the first direction is parallel to a
direction in which the tunnel section extends when seen
20 in aplanar direction; and the second direction is parallel
to a direction in which the tunnel section retracts, or

crosses the direction in which the tunnel section retracts

at an angle equal to or smaller than 90 degrees, when seen

in the planar direction.




10 rotunda than the drive colum is, in the direction
parallel to the direction in which the tunnel section
extends or retracts. In the above boardi ng bridge,
even when the tunnel section is in the nost retracted
state, the drive colum 15 and Bhe stairway do not

hit each other. This inproves the safety. There is
preferably no space between the stairway and the
tunnel section when seen in a planar direction. The

stai rway of the ahewe ARAF dMEnhkriggeei 508 d28gabridge can be
fol dabl e type. Therefore,” even when the tunnel section

is i nehdet8nsH LRt £REt BEn§l ah@inkhe ddirievt 10l Wi tdied boarding
the stairway do not hit each other. It is not

necessedygé0 provide a space, between the stairway

andt he tunnel section, into which the stairway

escapes avoi ding tilse drieeredlem thatl0 thEhi bogarding bridge
reduce the size of the entire boarding bridge, .

5 ncl wieferablyt Birvhgr ¢omphéseisde e yeqbiupfiqpairectly
tunnel section. At least a part of the stairway is

pref e?mbipdisersd st 4PRATGATHE RUnERNS&cBPER1QRY the drive
overlaps the tunnel sectjion when seen in a glanar h £
di r ect? BATR NG HG RECYBARS BoAPdR HYSHr A& PAtFOMdedf &hereots

type stairway can be used w.,thouyt the w dth of the
boar Y VI G BEPRE b RCFEAGRLS10M R DS e B T t2te-

syst eanr11 aecnccgrodf. q:%et %ttahl?: aryesc’:%%tser to the cab is closer to the
10 rotunda than the drive column is, in the directionparallel
to the direction in which the tunnel section extends or
retracts.
In the above boarding bridge, even when the tunnel
section is in the most retracted state, the drive column
15 and the stairway do not hit each other. This improves
the safety.
There is preferably no space between the stairway
and the tunnel section when seen in a planar direction.
The stairway of the above boarding bridge is of
20 a foldable type. Therefore, even when the tunnel section
is in the most retracted state, the drive column and the
stairway do not hit each other. It is not necessary to
provide a space, betweenthe stairwayandthe tunnel section,

into which the stairway escapes avoiding the drive column.



I I

i nvention conprises a first boarding bridge

connectable to a first floor entrance/exit of an

aircraft having the first floor entrance/exit and a

second floor entrance/exit, and a second boardi ng

bri dge connectable to the second1d5-fl oor

entrance/exit of the aircraft. At |east the second

boardi ng bridge is a boarding bridge described above.

In the above boarding bridge system the stairway of

the s d _hoardi bri % | e ja% Matding bridge,
easi | @ﬁgﬁi f:g?lhg% Fhrg:set rttg%gr%&izﬁ%g og?;%g%g This allows the
OperaﬁﬁEiuqﬁﬁ PnEagialivwaip] Intchesei et Batex tfiramm £ the tunnel
hitti ng each other, and thus inproves the safety and

al | eviaieg drhe | oad on the operators. The stairway of

the second boarding bridge is preferably provided on

a side surfacenef 1bhetbasesttdecf flie eyiilpwaycals mpa§ferably
whi ch does not face the first boarding bridge. The

abov e 1beardicd @ dirdwlgaes y shamlc spchiond anReo Ve apPRaf e tunnel
of the second boarding bridge fromhitting the 5

first seearndimgethen dgeeni th BAoPd adert AESCTHAR: t hus

further 1inproves the safety. It is preferable _tha

the first boarWikly bhedgeovenbpragedngd P&LG9ga 2 P8hdable type
connectable to a boarding gate of a .term

| | .
bui | distgirwaexeandadl Bsednhdthodd: e T dhreh EhpPoarding

to the rotunda at one end thereof and includes a
pl ur abithdast RSIRAJENERR3EEMes; a cab connectable to

10 Aboarding bridge system according to the present
invention comprises a first boarding bridge connectable
to a first floor entrance/exit of an aircraft having the

firstfloorentrance/exitandaisecondfloorentrance/exit,

and a second boarding bridge connectable to the second
15 floor entrance/exit of the aircraft. At least the second
boarding bridge is a boarding bridge described above.
Dﬁtheaboveboardingbridgesystan,thestairway
of the second boarding bridge is located so as not to easily
hit the first boarding bridge. This allows the operators
20 to easily avoid these elements from hitting each other,
and thus improves the safety and alleviates the load on
the operators.
The stairway of the second boarding bridge is

preferably provided on a side surface of the base-side




e

the other end of the tunnel section, the cab being

attachable to the first floor entrance/exit of the

aircraft; and a stairway attached to the tunne

section for connecting 15 the tunnel section and the

ground. The stairway of the first boarding bridge is
preferably attached to a tip-side cylindrical body

connected to the cab, anong the plurality of

cylindrical bodies included in the tunnel section of

the f%&i&n@%rcd&ln%chﬂ A8 cHbLON bisi s WHack ©dt boarding
the 20°tip-side cylindrical body which does not face

the sgeopde.boarding bridge. The above boarding bridge
system can avoid the stairway of the first boarding

bri dge from hithingbbhe bseeadithdtaridige dysidege can avoid the
easily, and thus further inproves 12 - the safety.

BRI EF sDESERI2RTIcEN tHe FidE dDRAWNGSI G baidge af ppanhitting the
view of a boarding bridge system 5 FIG 2 is a side

Bi ew @fi ra thoes di hg gty idige wE bhieet @ getd ad ndaboppd gyt further
entrance/exit of an aircraft. FIG 3 is a plan view of

a fol dapreovempele asaf@yy. FIG 4 is a side view

illustrating the positional _relationsh

fol dabl e type EFa%Fw%&egﬁagglarFbét16h60$ﬁ£%£&ﬁ§%r§9%g bridge
ot r adrea KR & PGS, SORPPEIAR Ol DF tRERTOr BdpPate ©f @
type t%%%fﬁay' building; an extendable tunnel section
10 connectable to the rotunda at one end thereof and includes
a plurality of cylindrical bodies; a cab connectable to
the other endof the tunnel section, thecabbeingattachable

to the first floor entrance/exit of the aircraft; and a

stairway attached to the tunnel section for connecting

15 the tunnel section and the ground. The stairway of the
first boarding bridge is preferably attached to a tip-side
cylindrical body connected to the cab, among the plurality
of cylindrical bodies included in the tunnel section of
the first boarding bridge, and on a side surface of the

20 tip-side cylindrical body which does not face the second
boarding bridge.

The above boarding bridge system can avoid the
stairway of the first boarding bridge from hitting the

second boarding bridge easily, and thus further improves




FIG 6 is a side view of a boarding bridge 15
connected to a first floor entrance/exit of an
aircraft. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Herei nafter, the present invention will be described
by way of enbodinents with reference to the 20
attached drawi ngs. As shown in FIG 1, a boarding

bri dge system 1l according to an enbodi ment of the
present invention includes a plurality of boarding
bri dgegelQaskkand 12 connectabl e to boarding gates
of atermnal building 2 - 13 of an airport. The
boardi ng bridge system1 is usable for an aircraft 20
having seats both in a first floor space 23 (see FIG
2) and a second BRDAF SESCRIZAT IReeOF| TRE2DRAWINGE
first floor space 23 of the aircraft has, .fir

fl oor 5 entranEe$/ e'xLijt%azﬁl,a%ﬁ’d'?"hSfs%gaﬁ&dﬂn(?oétr&ﬁlg@esystem-
ntrancel exi t S5+ The bod diHOE b dUbsoE0 anfOFEdiRg Pridge
ont 1 aFCBSPERAL RIS SHRPIRG 195K BPAG =58 fget G2 G an aircrate.
1 oor  entrancel 4G t S255 BrOLFR bRA 4 F5grer L LYk staizuay.
boar di ng bri dgbLe10 et 1 & & AOnheaar 1oy e thirRp st teral
R I A A
1ghe baarding bridges, 10 and i1.Baye an drdeniLaling bridge is
in a most retracted state.
FIG. 5 is a rear view of the foldable type
stairway.

FIG. 6 is a side view of a boarding bridge

15 connected to a first floor entrance/exit of an aircraft.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the present invention will be
described by way of embodiments with reference to the
20 attached drawings.
As shown in FIG. 1, a boarding bridge system 1
according to an embodiment of the present invention
includes a plurality of boarding bridges 10, 11 and 12

connectable to boarding gates of a terminal building 2



structure. The boarding bridges 10 and 11, and the

boarding bride 12, are different in that the boarding

bri dges 10 and 11 each include a straight type

stairway 31, whereas the boarding bridge 12 incl udes

a foldable 20 type stairway 32- TRe-position at which

the stairway 31 is provided with respect to each of

the boarding bridges 10 and 11 is different fromthe
position at which the stairway 32 is provided with

respegt he LheRpar di ngdrigiedi dg- bExagpt shertdmeseis usable
poi nts, the boarding bridges 10 and - 14 11 and the

boar depg b izdgedzrhavehswbsbagddias Inohensafd rst floor space
structure. Hereinafter, the structure of the boarding

bridge3 12ewiticbe2fisst descrnied loandsphes EAe(see FIG. 2).
structure of the 5 boarding bridges 10 and 11 will_ be

descr Thedf ims hl §l oegspdicey28hef ¢infef aieacesti2dmMashéirst floor
boardi ng bridge 12. For the sake of convenience, th%

5i de ehteacteesoaing 2br iadgh thiepsecans! fROOF soagy 24 of the
20 wll be referred to as the "front side", and the 2 Th
si de sfireafthod diag BrisGGORD £18QEr RSTARE /& Hitnaf 2+  The
building 2 will be referred to as the "rear, sigde".

The r PERECSINGLRAEACSEEN 3okt BRE FREPCUT RS {8 qprnectable
the front side will _be referred to,sinply,as _"fh ;
righttgiage,%&ﬁattﬁéqq§fﬁ 'ﬁﬂ?%ﬁﬁ%ﬁ%ggﬁ %?bn??%e€he boarding
rear side toward _the frant si | || {8d:L0cither th
si npl rl%gea ' e Sl%gf“ltcocsl‘%r edi %%;H%h%&mﬁ%(ﬁé%em 5% Fhe o0 T

1eoardkggs%ri%QQmﬁziéH%fﬁH%%/exit 21 or the second floor
entrance/exit 22. In the following description, the
boarding bridges 10 and 11 are connected to the first floor
entrances/exits 21, andthe boardingbridge 12 is connected
to the second floor entrance/exit 22.

15 The boarding bridges 10 and 11 have an identical
structure. The boarding bridges 10 and 11, and the
boarding bride 12, are different in that the boarding
bridges 10 and 11 each include a straight type stairway
31, whereas the boarding bridge 12 includes a foldable

20 type stairway 32. The position at which the stairway 31
is provided with respect to each of the boarding bridges
10 and 11 is different from the position at which the
stairway32ispuovidedwithrespecttotheboardingbridge

12. Except for these points, the boarding bridges 10 and




a rotunda (base-side circular chanber) 4 connected to
a boarding gate of the termnal building 2, a tunne
section 5 connected to the rotunda 4 so as to be

swi ngabl e up and 20 down, and a cab (tip-side circular
chanber) 6 connected to a tip-ofd4the tunnel section 5
so as to be rotatable around a vertical axis thereof.
Herein, the expression that "the tunnel section 5is
connected to the rotunda 4 so as to be sw ngable up

and dewn; , Jegns Hd'hél_tditrh% dinid 12 hBveseabseAnbilbdly the same
sw ngabl e around the rotunda 4 and that the tunne

secti grrHdmMmes, up and down by a | arger distance at

an end thereof connected to the cab 6 than an end

t hereof connentediha fitha,rohemsdaut:t oz oéxampbeardiag bridge
tunnel 5 section 5 may be connected to the rotunda 4

so aslPowbil betftabt eevouhted, nd Admmithexps rupfaire of the
rotunda 4 is supported by a support 7 so as to be .

Sot at kbkeddmaundr adgest i Kl aad sl heiddf berhdepggided mainly
section 5 is an extendable cylindrical nmenber and . 5
fornsrﬁ@a;qiﬂﬁxﬁﬁﬁwgﬂEBﬁﬁ@@F?ﬁgfFﬁé‘ﬁ@ﬁﬁQQﬁrihﬁgdpﬁbdge 2.
2 and the entrance/exit 22 of the aircraft 20. The din
t unneFogedtioorals | | ¢RRECRIFNFSy tlifndlt o °h KRCBngearding

t unnel

UL B Bt LA S, TOE SITLLUIREL S o e
e SERTOARP Lo Rt DB Rk e v
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the "rear side". The right side when seen from the rear
side toward the front side will be referred to simply as
"the right side", and the left side when seen from the
rear side toward the front side will be referred to simply

15 as "the left side".
As shown inFIG. 2, theboardingbridgel2includes
a rotunda (base-side circular chamber) 4 connected to a
boarding gate of the terminal building 2, a tunnel section
5 connected to the rotunda 4 so as to be swingable up and
20 down, and a cab (tip-side circular chamber) 6 connected
to a tip of the tunnel section 5 so as to be rotatable
around a vertical axis thereof. Herein, the expression
that "the tunnel section 5 is connected to the rotunda

4 so as to be swingable up and down" means that the tunnel



first tunnel 5a, and thus the entire tunnel section 5

extends or retracts. The tunnel section 5 is not

limted to 20 including the three tunnels of the first

tunnel 5a, the second tunnel Sb and the third tunne

Sc. For exanple, the tunnel sectlisor 5 may include two
tunnels. The third tunnel Sc is provided with a drive

colum 8 for supporting the tunnel section 5. The

drive colum 16 8 is a support which is extendabl e

upwar Gecithn $ @ endedablle Eloand ehdyrcd uidaidn@nd that the
motor (not shown). In the boarding bridge 12, the

st r okewind hes ettt ven COImse 8 us as@tdmﬂnbbyralh&rgetydlstance
long in order to allow the cab 6 to 5 reach the

seconétf inemahhearced] eanhe22edAto & hisotebrh Ehdnoin tengl thereof
drive columm 8, a driving wheel 9 is attached. The

drivi senuestie® te $heuctetendat d-be Fof acEBM@lgrourke tunnel
a horizontal axis thereof and also a vertical axis

ther eSRCHPR e M P pecdr FOi RES10°WHBER ¢, SPhgs to be
boardi ng bridge 12 is novabl e between a wait position

whi ch & %ﬁﬁQ&?v%¥9uFﬁrafPSﬁF@RQ@ﬁ%(ﬁ%ﬁ? 20 and an
attachnment pos shown .in FIG 1

at
whi ch the boar é"F'ﬁS% Hgge le?ssgppggﬁgdi F’é’ fahg)upport 7 so as

alrcr fotbe Zr%g Th g?glo?lﬂew Htre]%el dcﬂallvI N9 %eeel!eogf .al Sthe tunnel

ext ends oOf sec

lgtegﬁf %F]j%létjﬂ% q.ré & GOl Léh%a@lglcﬁplfﬁ&r?cgfdnﬁéﬁggrognd forms
g or retracting e tunn section 5.

18hown 'Ba%%ggé%a§ucéﬁﬁé5%&ﬁ8”%§@dtQEmEHSldBEYQding 2 and the
entrance/exit 22 of the aircraft 20. The tunnel sectlion
5 includes a first tunnel 5a, a second tunnel 5b, and a
third tunnel 5¢. The third tunnel 5c¢ is slidable with
respect to the second tunnel 5b, and the second tunnel

15 5b is slidable with respect to the first tunnel 5a. The
third tunnel 5c¢ slides with respect to the second tunnel
5b and the second tunnel 5b slides with respect to the
first tunnel 5a, andthus theentire tunnel sectionbextends
or retracts. The tunnel section 5 is not limited to

20 including the three tunnels of the first tunnel 5a, the
second tunnel 5b and the third tunnel 5c¢. For example,
the tunnel section 5 may include two tunnels.

The third tunnel 5c is providedwith adrive column

8 for supporting the tunnel section 5. The drive column



colum 8, an outrigger 50 is attached as an el enent

for 20 preventing the drive colum 8 from swayi ng.

The outrigger 50 includes a pair of (right and |eft)
cylinders 51, a rod 52 and a support table 53. An

electric nmotor (not shown) is-prigvi€ded inside the

cylinders 51. When the electric notor is driven, the

rod 52 and the support table 17 53 nove up and down

with respect to the cylinders 51. The outrigger 50

assi stgs iisna £ R itNE 1 EUOREENn88Bl kOl Rarvhi ded tiktextended
drivi ng wheel is in contact with the ground, ow ng

to thetpratdadewd myesealiofnighanstpporhotaliowd). In the
53. On the right side of the first tunnel 5a, a

st ai rwmard@ind asrtagaet?| nghethetirnkiedefothehdrtivenelolumn 8 is
section 5 and the ground (apron) is attached. The

st ai r wet 32 ke aelfadlidedbl e tome ist airdey thawwInigpwa the cab 6 to
| anding 32c in the mddle. 10 As showmn in FIG 3, the

$t ai rwppd? ikeaseaohdd fleicax ®nthiamnee perniB082(see

FIG 4), to a floor nenber 30 extended  frominside o
the first tunn@it 8aboteeni epdtef therdiiee colkgmpf8, a driving
conveni ence, a part of the stairway 32 fromthe |,

posi t "I8&o 1 He AdRChRfberTB® doihing theetoPdifgstructured

osition, 15 of the_.l anding 32 the | ower part .in Fl
55 150 B8 TPLREADAA BoOR & st SORTF AN par i gapt and also

o1 8 PR A AR R oL OB 2B I8HTchS artving
1roef er Ra%%etlo 9a, th%"‘ﬁéa%&%@"‘%}‘l%ret 123:g£)umovable between a wait
position which is relatively far from the aircraft 20 and
an attachment position (shown in FIG. 1 and FIG. 2) at
which the boarding bridge 12 is attached to the aircraft

20. The running of the driving wheel 9 also extends or

15 retractsthetunnel sectionb5. Therefore, thedrive column

8 also has a function of extending or retracting the tunnel
section 5.
As shown in FIG. 2, at the bottom end of the drive

column 8, an outrigger 50 is attached as an element for

20 preventing the drive column 8 from swaying. The outrigger

50 includes a pair of (right and left) cylinders 51, a
rod 52 and a support table 53. An electric motor (not
shown) is provided inside the cylinders 51. When the

electric motor is driven, the rod 52 and the support table



20 As shown in FIG 5, the |lower stairway part 32b
includes a pair of (right and left) girders 35b and a
plurality of footboards 36 welded to the girder 35b at
both ends thereof. As shown in FIG 4, the | ower
stairway part 32b is supported- by7 sdpport nenbers
34a, 34b and 34c. - 18 In nore detail, a bottomend
of each girder 35b is supported by the support nenber
34a extending in the horizontal direction, a rear end

of thestlRare F&tpahﬁdq_flo&ﬁ%lﬁﬂ@e%e&on(tﬂetd‘bellnders 51. The
vicinity of a top end of each girder 35b) is 5

supporégdrbygkhessuppat ktRErBesuppb reitrendinkg tiunridie section 5
vertical direction, and a front end of the floor plate

of thewhﬁndlﬂge3aflv$n§uwpeene@.by irhecsuppot twingwiigre ground,
34c extending obliquely forward and upward. The
supporéwingnber s ha4ap-34id-atuviB4woweendbnnéctbg support table
together at a bottom 10 end of the support nenber 34b.
AScast®P- 60 extending downward is attached to the
connection position. A castor 60 is also attac& to
t he botton1endQﬁtéﬁﬂiﬁﬁ?ééﬂ@ﬁﬁﬁhﬁ§¥ﬁﬁﬁﬁupﬁe » § stairway

the up stairway part 32a . extends_to the si

the t UARETORRABAC Ingntne dpphfe ofsthe ft‘rfén?ﬁm%‘?cmn > and

51 VISPALL.AT A Ser £l Belowile Cue! ceeetig) 22 1 s

o e R e T B il s o micre

g@a aﬁlgs gQﬁEnginaF&%',r BO,f d g&!afggak{efjb) 19 487t hed, via a
hinge pin 30a (see FIG. 4), to a floor member 30 extended
from inside the first tunnel 5a. Hereinafter, for the
sake of convenience, a part of the stairway 32 from the
position to the floor member 30 down to the folding position

15 of the landing 32c (the lower part in FIG. 3} will be
referred to an "upper stairway part 32a", and a part thereof
from the folding position down to the ground (the upper
part in FIG. 3) will be referred to a "lowexr stairway part
32b".

20 As shown in FIG. 5, the lower stairway part 3Z2b
includes a pair of (right and left) girders 35b and a
plurality of footboards 36 welded to the girder 35b at

both ends thereof. As shown in FIG. 4, the lower stairway

part 32b is supported by support members 34a, 34b and 34c.



plurality of footboards 36 welded to the girders 35a
at both ends thereof, |like the |ower stairway part
32b. As shown in FIG 4, a top end of the upper
stairway part 32a is attached, via the hinge pin 30a,
to the floor menber - 19 30 s6 gmn to be rotatable up
and down (i. e. , rotatable around the horizontal
axi s) as described above. A bottomend of the upper
stairway part 32a is supported by the support nenber

34b. I fAeRre detail, 4 Betbehtna erte #Ehhe-d#P8ELSi s supported
stairway part 32a |s supported by the girders 35a

bei ng by i ghé eBepplodt! MterSsdPOB i a Merheh 34y byh achel horizontal
The upper stairway part 32a and the | ower stairway

part 3Plrexeiopyomi dedrwehd afhanhdr dilbo37plate of the landing
substantially over the entire length. 10 In FIG 4,

ref er éffoe fiumertad Wil irepr esefts tomhiengk ofpiemdlolgirder 35b) is
connecting the first tunnel 5a and the rotunda 4. By

the hisieeerhedobyt Hera uanpposs imengesmedtbd ethienWeng in the
rotunda 4 so as to be rotatable up and down.

Ther efi; icas dheeehbog mawes wmﬁ th'éh?uﬁﬂréﬂor plate
sectlon 5 rotates 15 _around the hin pi n 40.

resul Of the Jradias 36F 1EneupRARER ekt @Hﬂ%@é@ember 34c

T
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downward is attached to the connectionposition. A castor

60 is also attached to the bottom end of each girder 35b.

As shown in FIG. 3, the upper stairway part 32a

extends to the side of the tunnel section 5, while a part

15 of the lower stairway part 32b is located below the tunnel

section 5. Namely, when seen in a planar direction, the

part of the lower stairway part 32b overlaps the tunnel
section 5.

As shown in FIG. 5, the upper stairway part 32a

20 includes a pair of (right and left) girders 35a and a

.plurality of footboards 36 welded to the girders 35%a at

both ends thereof, like the lower stairway part 32b. As

shown in FIG. 4, a top end of the upper stairway part 32a

is attached, via the hinge pin 30a, to the floor member



this, even when the gradient of the tunnel section 5

changes as a result of the up-and-down novenent of

the cab 6, the 1level of the hinge pin 30a in the

hei ght direction changes - 20 only slightly.

Moreover, the change of the | evell®f-the hinge pin

30a in the height direction is absorbed by the upper
stairway part 32a being slightly flexed, and so does

not influence the gradient of the |lower stairway part

32b. BFEG as3tae FloGatbHreupeapedbivvel . a. plrartatiaiml e around
and a right side view of the tunnel section 5 when the
tunneltlsectiophzbnitalr etkiait et nbsicxlhieedi ahbver., A bottom end
referred to as the "nost retracted state"”). As shown

in Fl @f 3heandpPirGtairvhy maat iy 182suppdesigney the support
such that a front 10 end 32d thereof is positioned

r ear watg ¥ B 4lespeknt maxe et v} v R Rkt B0 iHEh thnéhe upper
tunnel section 5is in the nost retracted state. %

ubper sztaalrlf%y PaFrt 328 aRdSUPRETFERePYstaRr ﬁ/&;?dﬁérst 5a being

§r2r2| ?éfquh gf d%%&kge:\é%paﬂ? rtg%e teaé%%ﬁéyé%?%h% i o The upper
gﬂgle %&?%ﬁyggéiFe@§§$h§F t%??egoaﬁéxé%%¥¥w%§g?%rt 32b are

e 557 e 5 0000 B8 e o

oar and
rotung_ tunnel section 15 connected to the
rotunda 4, and a cab 6 connected to a tip of the

lf/d;pplelcalsem ion 1lpr6@, a8, LR ME 4t @hakke Al PYRdpResent s a hinge
pin for connecting the first tunnel 5a and the rotunda
4. By the hinge pin 40, the tunnel 5a is connected to
the rotunda 4 so as tobe rotatable up and down. Therefore,
as the cab 6 moves up and down, the tunnel section 5 rotates
15 around the hinge pin 40. As a result, the gradient of
the tunnel section 5 changes. The hinge pin 40 and the
hinge pin 30a are designed to be relatively close to each
other. Here, the term "relatively close" refers to that
the distance between the hinge pin 40 and the hinge pin
20 30a is equal to or shorter than half of the length of the
first tunnel 5a in the longitudinal direction. Owing to
this, even when the gradient of the tunnel section 5 changes

as a result of the up-and-down movement of the cab 6, the

level of the hinge pin 30a in the height direction changes



axis thereof, |like the boarding bridge 12. The tunne
section 15 of the boarding bridge 10, 11 includes a
first - 21 tunnel 15a and a second tunnel 15b. The
second tunnel 15b is slidable with respect to the
first tunnel 15a. The second tunpel-15b slides with
respect to the first tunnel 15a, and thus the entire
tunnel section 15 extends or 5 retracts. A m'ddle
part of the second tunnel 15b is provided wth a

drive g@i ynm Bqhel ySUPPELLLRE rt, henkUBABhgeeBkl PRe 1&vel of the
The stai rway 3% is attached to a side surface of the

seconthingaehidShoa Asn shravhd gl @ikecthénsiQiabwyrBdd by the
10 is a straight type stairway which descends rearward

from wppep =ul twesatped-f GRwalseimgtal i@spretf faxddie and so does
drive columm 8. The stairway 31 includes a pair of

(ri ghtnandrdfEfudncegittdegsadianandfahp loalent gtefirway part 32b.
f oot boards which are pin-jointed to the girders 3la .

ad both ends tHei@of3 ahe HEGst Ai anayr8gpestively a plan view
pin-jointed to a floor plate 3lc extendin% to the

si de fawfh anrdpbhi G O6 Wiew ok tuppeel1spctipg > when the
gradi ent of the stairway 31 changes in accordance wth

the up-&RRICHGRCHRRTEAP ALERELEANESt THE Yot tgr - referred

bridge 12 according to this 20 enpodigent provides .
t he f&qﬂﬁfnﬁh@ff@%ﬁ . TRt AR WaF2te2 ) is ?tﬁbﬁ&?t%? FIG. 3

{1 AR ) e LS ELL s £ o MR8 B8O Rt o £rome
f@trané:neéeﬁ(éé g%e%feotfh%_saiprocsriagforggd £Q§r95§gli ¢lcn respect to
the drive column 8 when the tunnel section 5 is in the
most retracted state. The upper stairway part 32a and
the lower stairway part 32b are designed to have a gradient
equal toor smaller than 40 degrees. Theangle "40 degrees”
15 is an example in this embodiment, and such a defined angle
is not specifically limited.
Next, the boarding bridges 10 and 11 will be
described.
As shown in FIG. 1, the boarding bridges 10 and
20 11 each have a rotunda 4, a tunnel section 15 connected
to the rotunda 4, and a cab 6 connected to a tip of the
tunnel section 15 so as to be rotatable around a vertical
axis thereof, like the boarding bridge 12. The tunnel

section 15 of the boarding bridge 10, 11 includes a first



of the stairway 32 is not substantially influenced.

For - 22 this reason, it is not necessary to design

the stairway 32 to be longer in order to attach the

stairway 32 to the second floor entrance/exit 22

whi | e keeping the gradient theredf equal to or

smal l er than 40 degrees. Since the 5 gradient of the

stairway 32 is not influenced by the up-and-down

novenent of the cab 6, the stairway 32 can be

pr oducednmel hlpaedeideran swtbrsd atalands. 16b.ad@hei eecond tunnel
the footboards 36 conventionally having a |ink

structlfke icadibelfliexed thor¢ bpegiridethe3farst 88bney 15a. The
wel di ng. Thus, 10 the stairway 32 can have a sinpler

st r uct sgeonddt wame bel Sk reddistas] withte regpiclor. tPhehapehhgst tunnel
for fixing the footboards 36 to the girders, 35a_or

35b i slpdt BRAi ttdes Ehel anhire v IrchPBslen eptends or
the like. The footboards 36 nay be integrally forned

wth tHetERFHErs 35a or 35b. 15 In general, the second

[ 0o (S el Bl OE AL LA A0S PTARILe provided
101 L8 B ERRCEELLER EDR, SLBbEDpe Pt e seccion
boar 19, 049514 0T84 14 LR i P00 BB 520caco of eno
TG L UL G0 Db NRLTELRL a8 crEOdl Bl Ui ruay
Borcrafd @%’tr@rq%i%y%@rs%téi%ﬁﬁ:ﬂi% A ds e MFpard from

performed bel ow the boarding bridge in the vicinity of
a top end located forward with respect to the drive column
8. The stairway 31 includes a pair of (right and leit}
girders 3la and a plurality of footboards which are
pin-jointed to the girders 31la at both ends thereof. The
15 stairway 31 is pin-jointed to a floor plate 3lc extending
to the side from an opening of the second tunnel 15b. The
gradient of the stairway 31 changes in accordance with
the up-and-down movement of the cab 6.
The boarding bridge 12 according to this
20 embodiment provides the following effects. The stairway
32 is attached to the first tunnel 5a. Therefore, even
when the cab 6 is moved upward to be attached to the second

floor entrance/exit 22 of the aircraft 20, the gradient

of the stairway 32 is not substantially influenced. For



- 23 the tip thereof. It is desired that a space for
such operations is provided. Wth the boarding bridge
12 according to this enbodinment, the stairway 32 is
attached to the first tunnel 5a. Therefore, a |large
space for such 5 operations can 22 provided. The

hi nge pin 40 for connecting the first tunnel 5a and
the rotunda 4, and the hinge pin 30a for connecting
the stairway 32 and the fl oor nenber 30 extended from

the fikrst tupBsh,58r akendeshebedska e eledtiigielthe stairvay
close to 10 each other. OmMng to such a design, the

hi nge P2 3G 1OMRS Un aidedonn ankychl thbtsyatveay 32 to the
t hough the cab 6 noves up and down. The gradi ent of

the staécway BPobs ewtranoél/eeinted2byhthe kgpeminlg dovwh gradient
nmovenent of the cab 6. Therefore, the stairway 32

does noheneed equbé &xt emdetall®ramdarhdd coynene- a Since the
sinpler structure. The stairway 32 is of a fol dable

type. ghidient ofhothensthdrsway ridyis2nat thefluenced by the
| ongi tudinal direction of the boarding bridge 12., The

boar di W~ Briddevn revenanith P L t Bhe hFabehbolPRestaigway 32 can

desi gned such that the front end 20 32d of . th L
Stai [VRS B2ORCERSYLFBrRHSHESPRE SN Shandiapi - (g addition,
e LS R e A DS TES A0 e 2 L e cucroe
ot el A AT e BRI BRI e s e,

PéoVidghg étgﬁrway 32 can have a simpler structure and can be
produced more easily. Themeans for fixing the footboards
36 to the girders 35a or 35b is not limited to welding,
and may be adhesion or the like. The footboards 36 may
be integrally formed with the girders 35a or 35b.

15 In general, the second floor entrance/exit 22 of
the aircraft 20 is often provided in the vicinity of the
mainplane thereof, whichraisesaconcernthat thestairway
32 may hit the main plane, engine or the like. However,
in the boarding bridge 12 according to this embodiment,

20 the stairway 32 is attached to the first tunnel 5a and
therefore would not hit the main plane, engine or the like.

After the boarding bridge 12 is attached to the

aircraft 20, various operations on the aircraft 20 are

performed below the boarding bridge in the vicinity of



space for accommodating the drive colum 8 between the
stairway 32 and the tunnel section 5 (in other words,
there is no need to provide a space between the
stairway 32 and the tunnel section 5 when seen in the
pl anar direction) . 5 As a resultz3it is nmade easy to
shorten the width of the boarding bridge 12. The
stairway 32 is attached such that a part of the | ower
stairway part 32b is below the tunnel section 5.

Ther ef of g, ?%Se%ﬂm.thftsiﬁi HeaY r3d ith®df & space for such
fol dabl e 16 ype, the width of the boarding bridge 12

i's preygetgdiohsomdeppgvipereasasi tihenst ddawyiBg byidge 12
attached to the first tunnel 5a. Therefore, even when

the tuapebraeel 08 thexteamdsiingnt ptutectsaitmy 32 is attached
stairway 32 does not nove in the 15

ext endtogiltetfiactt ngndielle®s i onTh@hefnwei ng ldirsteanpaasf for such
the stairway 32 is shorter than that in the
chnvenvpenak iocast cshrerpe lerdoadedifing bridge 12 is

attached or detached, which alleviates the [oad on

the stairway 3ZThapiinge 40 &Pt EREsCPRREFLABIoENEREL ST tunnel
castors 60. Since the stairway 20 32 noves by such a

short Bpsanhddie £REURSEhAni 2_Adrhe hd N9 Pé“v\%PRi J?Cw%r gipnnecting
the ground are not dj sturbed the stair 32. _Th

boar di RgebF FeEVayst oA égteo&ﬁloﬁdf g r\;\@%eﬁﬁgapﬁgﬁt from the

Dr ot OB b Lehsand SLessollie Y AUARL L, BN B crome vo
10 each other. Owing to such a design, the hinge pin 30a
moves up and down only slightly even though the cab 6 moves
up and down. The gradient of the stairway 32 is not
influenced by the up-and-down movement of the cab 6.
Therefore, the stairway 32 does not need to be extended
15 and thus can have a simpler structure.

The stairway 32 is of a foldable type. This can
shorten the stairway 32 in the longitudinal direction of
the boarding bridge 12. The boarding bridge 12 according
to this embodiment is designed such that the front end

20 32d of the stairway 32 is positioned rearward with respect
to the drive column 8 when the tunnel section 5 is in the
most retracted state. Therefore, even when the tunnel

section 5 is retracted, the stairway 32 does not hit the

drive column 8. This eliminates the need to provide a



of the tunnel section 15, whereas the stairway 32 of

the boarding bridge 12 is attached to the base side

of the tunnel section 5. Although the boarding

bridges 11 and 5 12 are | ocated close to each other,

the stairways 31 and 32 are prevehted fromhitting

each ot her when the boarding bridges 11 and 12 are

attached to the aircraft 20. This alleviates the |oad

on the operators of the cabs 6. The stairway 32 is

attachggdate the sicdensivdacieng lthefdiheeboaidinng8 between the
bridge 12 which does not face the boarding bridge 11,

and t het ef owayi 32 phevene edirfiemskidttiiong 5t hien obbgrdvayds, there
bridge 11. This inproves the safety. In this .

embodi iemo newd Staprway 32aj spaceabhtders the stghrway 32 and
side of the first tunnel 5a. Alternatively, the i ,

st ai r wabe3punBe fraye pbiant dcrken tveehel dihie Hildaagt difection) .
first tunnel 5aas_long as_the safety is guaranteed.

When sBerditeshbtpl hhats diddetedmy tReSHPFEenftpp width of the
entrance/ exit 21 to which the boarding bridge 11 is
connecP@ArAdNFePAtidA8 vl <1 ose to the second floor 20

entrance/ exit to whjch th oardi ng brid

b 2 ]
connect ed. HowelRT T LHL fﬁa&sﬁt’f Bopcfieh thirna pare of
{ . .
face S%%aﬁ%‘ggai ﬁgg%r’—“?%lé’elp%%t 213|n ; sl%e#(?rvgrﬁ}%oet%r{}%l section

face ere

1T AL S M L0835 s sonsaio

I mproves the sa I'S enbodi nent,

g4 al r"‘g%pé,z kRef Qi q}h%h:hé hat a2t 8enkowen agledilals prevented
part 3 extends i n the opposite
from being increased.

The stairway 32 is attached to the first tunnel
5a. Therefore, even when the tunnel section 5 extends
or retracts, the stairway 32 does not move in the

15 extending/retracting direction. The moving distance of
the stairway 32 is shorter than that in the conventional
art when the boarding bridge 12 is attached or detached,
which alleviates the load on the stairway 32. This also
extends the life of the castors 60. Since the stairway

20 32 moves by such a short distance, the mechanics or the
like working on the ground are not disturbed by the stairway
32.

The boarding bridge system 1 according to this

embodiment provides the following effects. The stairway



direction to (at 180 degrees away fron) the upper
stairway part 32a. The present invention is not
limted to this, 5 although it is preferable that the
angl e between the upper stairway part 32a and the

| ower stairway part 32b is 90 <epftees or smaller. For
exanple, the |ower stairway part 32b may be

per pendi cul ar to the upper stairway part 32a. The
stairway 32 does not need to be of a foldable 10 type

and may1berofhd wé4AHONY bYP8geasl| DHCaBSathedsabetlye tip side
is guaranteed. In the boarding system 1 according to

this efbokémentnel heebbaodi bf, whedgeasldhanstdirhaye32 of the
the same structure and are connected to different

first bbaodibly entidgecelsd exs tat Rdcheldeteashehbase side of the
boarding bridge 12 is connectable to either the first

fl oor ennnahcesekiiomd. oAltheugdcdhe tHagerding bridges 11 and
entrance/ exit 22. The boarding system may have

vari oub2orherleenbefatl oas B9 el RHRCHr i HResStafeyays 31 and
exanpl e, the boarding bridge. 10 may have the sanme 20 ,
Struct 8% @ TR PERFETSEY Re OBoa HFABIRIdY O HET wﬁemzfeﬂ boarding
case the boardin ridge 11 nay be omtted. - 27 - .
oy 1 EaRRRDr | Sad 105 B RE RS a1 x &kt 20, This
conprising: .a,rotunda (4),conngctable to a bo in

gate o?iggf’é?%eﬁal%heoﬁcf%‘? n%n(§§? gﬁeg?i%gﬁ(fakﬂ edft%%n%?bs 6.
section (5) Conﬂ?%tsepélerxsg%tyf f&té{@&héé)%ﬁttﬁg%l surface

thereof so as t0o be swngable up and down, e tunne

BECL1 OBt the boarding bridge 12 which does not face the boarding
bridge 11, and therefore is prevented from hitting the
boarding bridge 11. This improves the safety. 1In this
embodiment, the stairway 32 is attached to the right side
of the first tunnel 5a. Alternatively, the stairway 32

i5 may be attached to the left side of the first tunnel 5a
as long as the safety is guaranteed.

When seen in the planar direction, the first fiocor
entrance/exit 21 to which the boarding bridge 11 is
connected is relatively c¢lose to the second floor

20 entrance/exit 22 to which the boarding bridge 12 1is
connected. However, the stairway 31 is attached to the
side surface of the boarding bridge 11 which does not face
the boarding bridge 12, and therefore is prevented from

hitting the boardingbridge 12. This improves the safety.



(5) including a plurality of cylindrical bodies (5a,

5b, 5c), wherein a base-side cylindrical body (5a) is
connected to the rotunda (4) and an adj acent

cylindrical body (5b) is slidable with the respect to

the base-side cylindrical body {52¢;-a cab (6)

connectable to the other end of the tunnel section

(5), the cab (6) being attachable to an entrance/exit

(22) of an aircraft (20) ; an elevation device for

movi ng the cab {§)hyp sMeodomantyi flestsls i rafapg2nyEbdded such
the tunnel section (5) up and down; and a stairway

(32) athaeheHet DowBrosit sidragfphbe baseestdrds in the opposite
cylindrical body (5a) for connecting the tunne

secti ofiiebrtdnth the{agr aBdddegnhesaway Herstlathwaypp82)stairway
is attached to the base-side cylindrical body (5a) at

a posipapoh BBaavoThehpresagtt heveadiaosnts nytuhumitaﬂ to this,
body (5b) when the tunnel section (5) is in the nos

retr ac@bahogg@t Bt iz pRefeaedileytbritdgle (aﬂalea?@w@i%the upper
to claiml, wherein the stairway (32) is attached to

a p05|Ftéhryﬁﬁs@ﬁ1¢o3@ﬁe%Hﬁlﬂﬂﬁi%@@eﬁiﬁﬁﬁ%F¥%%t?%¥t 32b is 90

part of the base-side cylindrical ody % N
| ongi t BBPREPSAPF s LT herledf &% 88% ﬁbalrway par

g{g??&%é%%gﬁaﬁgorang§n§%chg§t%g %€§;§#$?§ ?alrway part 32a.
foothb d nmb 6
(gga ggg) ?gr gililppoe‘i Ilﬂ%@% %%It Sogr 5ghé%§r1§o be f a foldable

d th@yﬁé”%ﬁﬁ]ﬁgy QﬂP%PQ%&%lﬁ%ﬁp%Bﬁvi??%égﬁﬁg as the safety

| nt egra or nmed unpi-vot a

pair Oisgbﬁgﬁ%%t%éﬁﬁ 35b). 4. A boarding bridge (12)
accordlng to claiml, wherein the stairway (32)

includes a firgt sti rye¥rBakly (8¢a8remncli Ridt®rding to this

downward in a first direction, and a second stairway
embodiment, the boarding bridges 10 and 11 have the same
structure and are connected to different first floor

15 entrances/exits 21, whereas the boarding bridge 12 is
connectable to either the first floor entrance/exit 21
or the second floor entrance/exit 22. The boarding system
may have various other combinations of boarding bridges.
For example, the boarding bridge 10 may have the same

20 structure as that of the boarding bridge 12, in which case

the boarding bridge 11 may be omitted.



part (32b) inclining downward in a second direction
which is different fromthe first direction. 5. A
boardi ng bridge (12) according to claim4, wherein:
the stairway (32) includes the first stairway part
(32a) and the second stairway part (32b); a top end
of the first stairway part (32a) is attached to a side
surface of the base side cykindrical body (5a); a top
end of the second stairway part (32b) is connected to
a bottomend of the first stairway part (32a); the
first direction is parallel to a direction in which
t he tunnel section (5) extends when seen in a planar
WHAG; PR A ONEPaltf t he second direction is parallel to a
direction in which the tunnel section (5) retracts,
or crosses the direction in which the tunnel section
(5) retracts at an angle equal to or snaller than 90
1. d@gb@égdlrwm@ﬂfl%%n(w t BeMPpFEiAS : di r ect i on.
boar di QgrQE (Q}ZEOM%gggtc% 4 QJI 35.’ ﬁa{{rt B@ra terminal
nprising a drive columm or dire
bUIﬁﬁémgeEUIy supporting the tunnel sectlon (5), the

drive ggl &pirdd8h1 b6l Hhel PEOYE G2 (B tdbrenbgtle (R) cAé Botunda
botton1end t her eof wherein when_t he tunnel S ction (5

4)iad pif SndbBEr et FRABE &G Lt AR AT e T B ection
(5)(312()11@1@@65. plarahet¢ads @6})1h<$ridaosbd§dieﬁs t(be, rsli,usda, wherein

(4) than the drive calum | , he di.r
bar al | 81248 Ehes deraBer Dt Boakren b e ke s rotunas
(4)(&)d exltc'aimeot cyladatesl b0d29(5b'l i\ %ggmlengwbtkp ¢fe respect

to (:ﬂxé)ba?éécgﬁﬁén@){fﬁld?h@é{nh%dwgéﬁl n there is no space

bet ween al rwa and the tunnel section (5)
when seéef? rica %@Iﬁ%?é’rtaaﬂ?ef& £ha.otderrend afdFhg Brrggesection

(5)( Ihe a&6Q6Hlindn %‘htﬂﬂa@hﬁbﬂe tWhal ehtraicd/east @2paftanfircraft
(2 éhe stairway (32) is |located bel ow the tunnel section

%) and overl aps the tunnel section (5)
an elevation device for moving the cab (6) up and down, directly

or by moving the tunnel section (5) up and down; and
a stairway (32) attached to an outside of the base-side
cylindrical body (5a) for connecting the tunnel section (5) and the ground;
wherein the stairway (32) is attached to the base-side
cylindrical body (5a) at a position to avoid hitting the adjacent
cylindrical body (5b) when the tunnel section (5) is in the most retracted

state.

2. Aboarding bridge (12) according to ¢laim 1, wherein the stairway (32)
is attached to a position closer to the rotunda (4} than a central part

of thebase-side cylindrical body (5a) ina longitudinal direction thereof.



when seen in a planar direction. 9. A boarding bridge
system (1) conprising a first boarding bridge (11)
connectable to a first floor entrance/exit (21) of an
aircraft (20) having the first floor entrance/exit
(21) and a second floor entrance/exit (22), and a
second boarding bridge (12) connectable to the second
floor entrance/exit (22) of_ the_aircraft (20), wherein
at least the second boarding bridge (12) is a
boardi ng bridge according to any one of clains 1
through 8. 10. A boarding bridge system (1) according
to claim9, wherein the stairway (32) of the second
boarding bridge (12) is provided on a side surface of

fg oaf ng L& dm%\%dc\f jwalgélﬁg gggf df'ﬁf;
bri dgahsmmw((aa) mdmsoatrlgastt@ wealipy of foqihesrdpemberp £36) and a
okl F gct a f@.smsﬂ? %r%ﬁp&‘l‘ﬂl)g th@fdo%af& membSisUBEIRa k)

conn e to oard ate o tern1nalg£U|lm

(2); the Iésareémdaﬁl othonTyb meERar? o@%( P5§ BERR d ith, or
t of and includes a
“6?%?2"1 Ity of é')“l ?ﬁl ?’?? Fg‘rég%%?b?lsa 15b); a cab (6)

connectable to the other end of the tunnel section
(45), Atﬁb/%r&;ﬁ bri ?(lﬁﬁh&&dﬁ ¢ Rchabl B Wierdihené Jsﬂaﬁivaﬁzl(ﬂﬁ)ﬁncludes
ent r ance/ exi

f th ft
acfitg} yhREYAY B_aajt Noipg frer f}h%@l(s%gge“éft'ﬂ"&n *”(“?L%)’““‘PB‘i1 stairway

PR35} ifdnin@elownwane lin Segtoandipddbjon anitich he diffecantdrom the first
wherein the stairway (31) of the first boardi ng bridge
$#ion-5 attached to a tip-side cylindrical body (15b)
onnected to the cab (6) anong the plurality of

Iln%hlc%% gBFH ; ¥ﬂ%% ﬁ1¥QQﬂm&H t he tunne

Ct i ng brldgf (1%? and )
on a she a:asmaﬁré&ié mxﬂudehéh@ ﬁ}:ﬁtﬁtad@&ymaifh e bbeagpond stairway
é%g HMhICh does not face the second boarding bridge

" a top end of the first stairway part (32a) is attached to a side surface of the

base-side cylindrical body (5a);

a top end of the second stairway part (32b) is connected to a bottom end of the
first stairway part (32a);

the first direction is parallel to a direction in which the tunnel section (5)
extends when seen in a planar direction; and

the second direction is parallel to a direction in which the tunnel section (5)
retracts, or crosses the direction in which the tunnel section (5) retracts at an angle

equal to or smaller than 90 degrees, when seen in the planar direction.

6. A boarding bridge (12) according to claim 1, further comprising a drive column
(8) for directly or indirectly supporting the tunnel section (5), the drive column (8) being
provided with a wheel (9) at a bottom end thereof;

wherein when the tunnel section (5) is in a most retracted state, an end of the
stairway (32) closer to the cab (6) is closer to the rotunda (4) than the drive column (8) is,
in the direction parallel to the direction in which the tunnel section (5) extends or

retracts.
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7. A boarding bridge (12) according to claim 6, wherein there is no space between

the stairway (32) and the tunnel section (5) when seen in a planar direction.

8. A boarding bridge (12) according to claim 1, wherein at least a part of the
stairway (32) is located below the tunnel section (5) and overlaps the tunnel section (5)

when seen in a planar direction.

9. A boarding bridge system (1) comprising a first boarding bridge (11)
connectable to a first floor entrancefexit (21) of an aircraft (20) having the first floor
entrancefexit (21) and a second floor entrance/exit (22), and a second boarding bridge
(12) connectable to the second floor entrancefexit (22) of the aircraft (20), wherein at
least the second boarding bridge (12) is a boarding bridge according to any one of claims

1 through 8.

10.  Aboarding bridge system (1) according to claim 9, wherein the stairway (32) of
the second boarding bridge (12) is provided on a side surface of the base-side eylindrical
body (5a) which does not face the first boarding bridge (11).

11.  Aboarding bridge system (1) according to claim 9, wherein:
the first boarding bridge (11} includes:
a rotunda (4) connectable to a boarding gate of a terminal building (2);
an extendable tunnel section (15) connectable to the rotunda (4) at one
end thereof and includes a plurality of eylindrical bodies (15a,15b);
a cab (6) connectable to the other end of the tunnel section (15), the cab
{6) being attachable to the first floor entrance/exit (21) of the aircraft (20); and
a stairway (31) attached to the tunnel section (15) for connecting the
tunnel section (15) and the ground;
wherein the stairway (31) of the first boarding bridge (11) is attached to a
tip-side cylindrical body (15b) connected to the cab (6), among the plurality of cylindrical
bodies (15a,15b) included in the tunnel section (15) of the first boarding bridge (11), and
on a side surface of the tip-side cylindrical body (15b) which does not face the second
boarding bridge (12).



