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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 inventign relates to a boarding
bridge including a stairway, and a boardi ng bridge
system including such a boarding bridge. 10 2.
DESCRI PTI ON OF THE RELATED ART: Conventionally,
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termnal building of an airport and an aircraft, and
al |l ows passengers to directly board or disenbark the

aircraft fromor to the termnal building. In general,

a boarding bri dgega0OrERIENDA OFOtTA{EDIVENDEORDA
connected to a boarding gate of the termnal 20

bui | di ng, an extendabl e tunnel section fixed to the
rotunda, and a rotatable cab connected to a tip of the
t unbel FIELDI OF THEnEINVEMPBIOBection is provided wth,
at a position relatively close to the tip thereof, a
pai r of (ridthe pmésengfinventiencedlates trtaehdangiing bridge
the vertical -direction

including a stairway, and a boarding bridge system

including such a boarding bridge.

2. DESCRIPTION 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 includesa rotatable
rotunda connected to a bocarding gate of the terminal
building,anextendabletunnelsectionfixedtotherotunda,
and a rotatable cab connectedtoatipof the tunnel section.
The tunnel section is provided with, at a position
relatively close to the tip therecf, a pair of (right and

left) drive columns extending in the vertical -direction



- 2 as support legs including an el evation nmechani sm
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
usual ly 5 attached to the extendable tunnel section at
a position closer to the cab, and descends straight
toward the rotunda while keeping a gradi ent thereof
equal to or snml|er than predet erm ned, angl e (see,

for és?arr“pﬁ%m% éﬁ%%emfsé.uai%@%qlewa%%@aﬁ gRism.
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attachable to nmany types of aircrafts, the drive

col ume fe¥ tSURROERbN G A B lsbitif]s §€95h@ﬂtolfowéf‘§ the rotunda
boar di ng bridge i ncl Udes an el evation nechani sm

OM ngiHid & keeplienpbi @hatRehant Bareblice §a81 afo Idtesmaller than
boardi ng 20 bridge can nove up and down in accordance

W t h at heprieelegfdirmidied haarefl ¢ anceéexi tfof emdmple, Japanese
aircraft. As a result, the boarding bridge is nade
at t adlzalyl-Open nBayen y pPebdfi cadiirar &fd s.2003-291896) .

10 Such a boarding bridge connects the 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
boardingbridgetobeattachable tomanytypesof aixrcrafts,
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




An upper part of the stairway is connected to the - 3

tunnel section in the vicinity of the cab so as to be

pi vot abl e around a horizontal axis. Wen the cab is

noved up and down, the stairway_pivots around the
connection position as a suppbr%.‘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 bottomend thereof is in constant contact

wi t h Bk oBREtiPRUED tthe Stigimbyyaefstheo cednrztas to be
t he groound and the tunnel section. When the <cab is

move® P R YGRPUNE Bhar haembal aks gr dienthefcab is moved
t he stairway, changes |n accordanqe with the | evel of ,
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f oot boar he s |rmay are unm
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changes in accordance Wt e gradient f

st ai st A BohRA I REEEHhPErbABASt ATENRY ¢ stalrway acts
i ncreased, the gradient of thé footboards is a

i ncr easebnneut cthdmajasund ﬁiaftwlﬁuﬁﬁéité@cﬂféﬁam RBen the
or the like 20 to snmoothly go up and down the

st ai ady isl mowedenpt anfr @gent int bRigraghesk, othéhgradient of
foot boards from being increased even when { he

10gr aditéet safitrhve yschiamgms iin Bocoeakette thith the level of the
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cab. 8pecifically, when the cab is at a lower level, the
gradient of the stairway is smaller; whereas when the cab
isat ahigherlevel, thegradient of thestairway is larger.
In the case where footboards of the stairway are
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, thegradient of the footboards is also increased,
which makes it difficult for the mechanics or the like
tosmoothlygoup anddownthe stairway. 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



conventional stairway adopts a link structure in which

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

4 - girders. Recently, large-size aircrafts and

aircrafts having an entrance/exit for the second

floor seats, for exanple, have 4ppeared. Such

aircrafts may have an 5 entrance/exit at a higher

| evel than the conventional aircrafts. In order to

attach the boarding bridge to such an aircraft, the

cab 19detlex®. be raised to a higher level than for
conventional aircrafts. This requires the

convent i onal §@ﬁ%ﬂ&%¥dol%§géséézﬁ:Q#I%ﬁ@@?sgﬁﬂﬂeﬁﬂrcrafts
10 It is usually prefer?ble that a stairway
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at a gradient _equal to or anallgr t han a

pred %%d 2R WP PAES %?ajﬁéﬁﬁﬁf@%f%ay have an
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size Of the staiTway in a [ongitudi ection o
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increased size in the longitudinal direction of t
gi r defor{vdiftional stairway to be used at a larger gradient.
10 It is usually 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). 1In 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 "extension of the

stairway"”) involves a risk of hitting the foundations of

the terminal building, facilities around the terminal



an increase will be referred to as "extension of the
stairway") involves a risk of hitting the foundations
of the terminal building, facilities around’the
terminal 5 building or the |ike when the tunne
section is in. the npost retracted state. An aircraft
havi ng many seats on the second floor nay have a
second floor entrance/exit in addition to the 5
standard first floor entrance/exit. In such a case,
t he &isitlghioeg berwelkd 1hkebwhedi ipcoritiugesl 2eekhed ¢8 in the
the plurality of entrances/exits (especially, the

di st &fceE PREGReke8h&tBS8rdi ng bridges attached to the

first floor entrance/exit and the second fl oqr
ent r ance! oxi t A% 1 T6TBE DAY FARY SRAFEPR i Sefond floor

oper S0} Bsd PECBS TAOEnERbR 2o TH AL Ein to the
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whi ch T ncreases € operators.
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boar djing- by § eofaéﬁEPQﬁéggéEQfﬁgiﬁéﬁbéd%&fﬁ f the distance

alrcrafts and providing igh level "of safety, and a

boar e, d¥h dafe BN ® Hikig it sdidy a Pededirigst floor
bri dge. A boarding bridge according to the present

entrance/exit and the second floocr entrance/exit) is
10 expected to be shorter than in the conventional art.
Therefore, the bcarding bridge operators need to pay
attention such that the adjacent boarding bridges do not

hiteachother,whichincreasestheloadcx1theoperators.

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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i nvention conprises a rotunda connectable to a

boarding gate of a term nal building; an extendable

tunnel section connectable to the rotunda at one end
thereof so as to - 6 be swi ngable up and down, the

tunnel section including a plur&ltty of cylindrica

bodi es; a cab connectable to the other end of the

tunnel section, the cab being attachable to an
entrance/exit of an aircraft; an elevation device 5 _

f or - Meviswg ngRbkauppaaddddenn, ther sannglosast igvikgcluding
the tunnel section up and down; and a stairway

at t a@hRdura L itie afumiel indei¢adh ]?Qﬁil%%nn%c‘ﬁlﬁgc‘?%e‘:table to
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t { 10 {

bodi 50 PRoPRSERITE ATELT (Hhal ST orts e SlaTshign device
of 1 rbﬁ%%q.lng;gtw L\fdigg u% a‘?}{é %C%d dtl tc!‘:elez%srebg ﬂ8v1ng the

cyl i ndri cal F G
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which the stairway 1s attac to the tunnel section

i's nQ%é*ﬁfﬁ@nHUChTHQ“%&Hf%%&Qt1%féﬂEhéﬁéafﬁ@ydkﬁﬁse side
not becone excessively steep even without the

ext ersilah 30 ed1 t Bedyt ddnvdct &8 thhithd eagelindihe among the
boar di ng bridge

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

20

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
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



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 gradi ent kep} in this manner, or
is prevented 7 fromhitting the' other facilities or
the like, the safety is inproved. The stairway is
preferably attached to a position closer to the
rotunda than a central part_of the base-side_ 5

cyl i hdCFcBEthday FRe0Hongikamh hit ief e tihgn Liksrebhie safety
Accor.ding to the above boarding bridge, the distance
of tHé& &&Hﬁﬁﬂ%@mm movenment of the attaching position

of the stairMﬁé i n accordance m&th %ge u -anﬁ-gqyn s
movenent of the®ca 15"3NhdrtBF S The \yo?‘g,cé? gd toaposition
boar g:'l%%ejrotgrﬁlgg%:o%t{)aeé:?}agnaércg%#%%g{b%{ %rfa{:ﬁ% base-side

havi Ng an~ éent Fance/ exi i1ée

di i N 4t . . L9 | ereo
s9ra bgﬁﬁ - 5 5%@%?%’ %o%ﬁgtgéﬁ?lglfél cﬁf’éc@ﬂ@hf‘é‘ﬁ £.

10

15

20

t han defi ned ang 0 extension o

the stairway.abbokdibBiefes akhe tHvdviNg @ iN@Ybridge, the
preferably 15 include at least a plurality of

f oot Baakd nRef st RAd up - aPRIHdcWn Ghé¥E€mMENtObE the attaching
supporting the footboard nmenbers; and the plurality

of f pelhadcth e St af ewhptiegaatoydhaceed tiwche,upfand-down
unpi votably fixed to, the pair of girders. Since the
gr admemementt b€ shai cabyislcdsomoér chalfigerefore, 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
with no need for extension of the stairway.
It is preferable that the stairway preferably
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.
Since the gradient of the stairway does not change
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



20 nuch, the stairway does not need to have a link
structure of the footboard nenbers and the girders,

unlike the conventional art. Therefore, the stai rway

can have a sinpler structure in which, for exanple,

the footboard nenbers and the @ rders are wel ded

together, and so can - 8 - be produced relatively

easily. The stairway preferably include a first

stairway part inclining dowward in a first

di r eBEi Prodanech rebahbivesyapaRdyYpart inclining

downward in a second direction 5 which .is different
fromthe firsThaisteeiremy Pﬁ?ef%?aéﬂwq]é“%ﬁ agfirst stairway
so-cal |l ed, fol dabl e é can_be shortened uy

the P8Agi thg hBrNd; ‘g‘&?‘r’%ﬁ of? F‘h%lr%B 1§FHP R ugerd @ second

from
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gr adi eﬁic)ﬁ %% ealc;#ﬁ? gg? Egﬁebe srfs\e‘fl I er{l&&{&?
mechani cs or %H?tsﬂéfﬁéfﬁsggf% sl 3 QWY Re SiAld ¥a¥e, and

nore snoot hly I's preterable that e stai rway

i ncl geeéahhse dhéstestal iwh@alran@féu&bsa§e&996ctlon of the

stairway part; a top 15 end of the first stairway

part pbs rafi! §§d§@ a @hgﬁe?;b}frfea%éétbﬂ%wl&%s@aﬁb@%)revented
cylindrical "body; "a top end of the second st ai rway

part firsmcBAREGR the dtid Facimi©vied her filiStlike with more

stairway part; the first direction is parallel to a
certaintyandthus improves thesafety. Sincethegradient
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
end of the first stairwaypart 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
inaplanardirection; and the second direction isparallel
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.
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direction in which the tunnel section extends when

seen 20 in a planar 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 retrdcts ~at an angl e equa

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

pl anar direction. 9 The stairway of the above

boarding bridge can be shortened_in the |ongitudina

di rection of %he peatuvay obrihpyabave peagddna kpiege can be
t hat LEF boarding bridge 5 preferably further .
conpPSEL eD&ft itk T8 MR FFuE R td AT e T L PR P T elh g ypoarding
support.i the tunnel section, the drive columm being

pr ov &éﬁ&%Th a wheel at a bottomend thereof; and

when the tunn section ks i re ct.ed at e, .

an end of the?éta}éméyg%#%géglgongﬁétcé%ﬁ?é]%?%éé}ﬁgo bridge
t he et Ueh t ' I j :

di reg)?ieof% par §f I%g%ht%etc%ypﬁrs‘é% ilégﬁrﬁﬁem#?]éﬁﬁghfeor directly
unnele 9%eli Q% €} ASp0F £ AE! EAR! Funh@ )l RRANKE, the drive

boardi ng bridge, "even when the tunnel section is in
the @RIunrebe dahqsk ¥ Pded Wiltth driyee L aklibottorBddttiereot;
stairway do not hit each other. This inproves the
saf ebyid wheheths Ui €l afdyt Non sitaGe Behyeenrdtifacted state,
st ai rway

an end of the stairway closer to the cab is closer to the

10 rotunda than the drive column is, in thedirectionparallel
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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
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
a foldable type. Therefore, even when the tunnel section
is in the most retracted state, the drive column and the
stairway dc not hit each other. It is not necessary to
provide a space, betweenthe stairwayandthe tunnel section,

intowhich the stairway escapes avoiding the drive column.



1

10

15

20

and the tunnel section when seen in a planar

direction. The stairway of the above boarding bridge

is of 20 a fol'dable type. Therefore, even when the

tunnel section is in the nost retracted state, the

drive colum and the stairway 48 mot hit each other.

It is not necessary to provide a space, between the
stairway and the tunnel section, into which the

stairway escapes avoiding the drlve colum. - 10 This

can Addigcearhaesiuae dihe Isd 2antdd o @ndi e mqmgtlng bridge,
including the stairway, in the width direction of th

t unnémclygbimghhe Ataigway aipahe ‘@%dt:h@lgteaqtrmoafs‘-he tunnel
preferably 5 |ocated bel ow the tunnel section and

over B£5<%Me tunnel section when seen in a planar

di r ect h h bove board f ol da
type 's? Qu rwa§ 1795% B RFNE HibUEPEnE CARGIR Yo S e SEerably
b b
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second boardin ge connecta e sécond
fl oo renthalr el o ite Ofsbhewat holafl knAlyilfasiod hﬁme boarding

second boarding bridge is a boarding bridge described
aboveridge being increased.

A boarding bridge system according to the present
invention comprises a first boarding bridge connectable
to a first floor entrance/exit of an aifcraft having the
first floor entrance/exit and a second floor entrance/exit,
and a second boarding bridge connectable to the second
floor entrance/exit of the aircraft. At least the second
boarding bridge is a boarding bridge described above.

In the above boarding bridge system, the stairway
of the second boarding bridge is located so as not toeasily
hit the first boarding bridge. This allows the operators
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



In the above boarding bridge system the stairway 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 elenments from

hitting each other, and thus inprloves 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 - 11 cylindrical body

whi cifdexdnbeat deedy ehi¢chsdogsandrnfacerigefimat boarding
above boarding bridge systemcan avoid the stairway

of tRFiIdnd boarding bridge fromhitting the 5

first boarding bridge with npre certainty, and thus )
further inpr @@sag’%éfesé’Pét%ﬂ“}q RLi¢ef2YSbER FARravoid the

ConnEIHAT 65 B e B 59 RERPRarTom hitting the

5bui l qi'lrl:gsiigg %é&ﬁ'&one.{%%%%g%%' mgfg g:%%%a;i%tﬁgggﬁﬁtat%msefurther

to the rotunda a Rér'eo

plur@4€ﬁ6§gscy é? ék%% _bodies; a cab connectable to

the other end o unnel section, the cab being

attachable te¢the firgbr-bboer tﬁggr gHeef Xkt ¥batheng bridge
aircraft; and a stairway attached to the tunne

sect iigie fide £ 0ANEEL hAGa 18ohhRe ctuMI®l 58 ibh PdfngNgate of a
ground. The stairway of the

terminal 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
theother endof thetunnel 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

20

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
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



first boarding bridge is preferably attached to a
tip-side cylindrical body connected to the cab, anobng
the plurality of cylindrical bodies included in the
tunnel section of the first boarding bridge, and on a
side surface of the 20 tip-sideléyrindrical body which

does not face the second boarding bridge. The above

sbet ween the felgabbe iypg séphevay eandod i ¥8at@ing bridge
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boardi ng bridge system can avoid the stairway of the
first boarding bridge fromhitting the second

boar &y safiefge- easily, and thus further inproves 12 -
the safety. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
is a plan view of a boarding bridge system 5 FIG 2
is a side view of _a _boarding bridge connected to a

second floor enPREREePESRIGTHIN FF ctEEt PREFENGS s 4

plan view of @10l daple HVRR wildl bYWaY boatld®nfbk$dde system.

side viewillustrating the positional relationship

col um when a tunnel section of the boarding bridge is

i N acipsedteld 2t 8 SEME £1dE eBtirarxd Aafi VicewaAfaircraft.

the foldable type stairway. FIG 6 is a side view of

a boardi ng brrdge 31bs @opDesteitew 8 faa fioldafllerBpe stairway.

entrance/exit of an aircraft.

FIG. 4 is asideviewillustrating the positional
relationshipbetweenthe foldable type stairwayandadrive
column when a tunnel section of the boarding 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

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

DESCRIPTION OF THE PREFERRED EMBCDIMENTS
Hereinafter, the present invention will be
described by way of embodiments with reference to the
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



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her ei nafter,

the present invention will be described by way of

enbodi nents with reference to the 20 attached

drawi ngs. As shown in FIG 1, a_hoarding bridge system

1 according to an enbodi ment ~of*3t fre present invention
includes a plurality of boarding bridges 10, 11 and 12
connect abl e to boarding gates of a ternminal building 2

13 of an airport. The boarding bridge system1l is

usablod arrbralalfpmerafﬂ@ezboaawﬁg bradgeayptiemal is usable
first_ floor space 23 see FIG and a second fl qor
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the pheaidhingpkhndaes: 4 Ananth %&@é@rﬁ@ﬁﬂ@‘éﬁ% b@ ddnectable
first floor " entrances /exits 21, and the boarding

bri dge thd Figeneuisst etrmtarﬁ:é@,c@ﬁﬂtélppr and the boarding
entrance/ exit 22. 15 The boarding bridges 10 and 11
havebaridgkeriid da structured to be connectable to either the

10 first flocor entrance/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, andtheboardingbridge 12 is connected

te the second floor entrance/exit 22,

15 The boarding bridges 10 and 11 have an identical

20

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
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
stairway 32 is provided with respect to the boarding bridge

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



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 board&ng bridge 12 incl udes

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 fromthe
position at which the stairway 32 is provided wth
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point% t he boarding bridges 10 and - 14 11 and the
boaraiaﬁqaﬁ%ﬁm 12 have substantially the same
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side of each boarding bridge closer to the aircra

20 Wrklhabeinf et Or@pentBs fERANL K BRar Al Wi dge 12.
si de of each boarding bridge 10 closer to the term na

bui | ¢brg thewWiddkd e f dsriveliéfcds thbesiRALSidh boarding
The right side when seen fromthe rear side toward

the bradgesicd®serd ltdheheldimachio 0 Wiyl ase réherred to as
right side", and the left side when seen fromthe
rear tbedd frowar cside” f ramd shelesndkl olfie emetheitreaddimg bridge

Slnpg{oser to the terminal building 2 will be referred to as
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
as "the left side".

AsshowninFIG. 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
down, and a cab (tip-side circular chamber) 6 connected
to a tip of the tunnel section 5 sc 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



15 as "the left side". As showmn in FIG 2, the
boardi ng bridge 12 includes a rotunda (base-side
circul ar chanber) 4 connected to a boarding gate of
the termnal building 2, a tunaﬁh section 5 connected
to the rotunda 4 so as to be swHgable up and 20 down,
and a cab (tip-side circular chanber) 6 connected to
atip of the tunnel section 5 so as to be rotatable
around a ,vertical axis thereof. Herein, the expression
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hori zontal axis. “The rotunda 4 is supported by a

SUPDQBE&ESBléﬁhréﬂh@earHb%&%@h@d@“&#ﬁéﬁ verti cal
axis thereof. The tunnel section 5 is an extendabl e

cylindrical merBeroanddhornsslOupppassddByay support 7 so as
connecting the termnal building 2 and the

ent r aodsd exithtadlef arbendid ceatticadQ. adihethemeelf. The tunnel
section 5 includes a first tunnel 5a, a second tunne

5b, sedtdont B d¢ bmnestehdablre dyiimditicmbméebés and forms
slidable wth

10 a passageway connecting the terminal building 2 and the

entrance/exit 22 of the aircraft 20. The tunnel section
5 includes a first tunnel 5a, a second tunnel 5b, and a
third tunnel 5c¢. 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, andthustheentire tunnel sectionb5extends
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 5cisprovidedwithadrive column

8 for supporting the tunnel section 5. The drive column
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respect to the second tunnel 5b, and the second tunne

15 5b is slidable with respect to the first tunnel b5a.

The thitrd tunnel 5c slides with respect to the second
tunnel 5b and the second tunnel, 5b slides with

respect to the first tunnel 5al6afid thus the entire

tunnel section 5 extends or retracts. The tunne

section 5is not limted to 20 including the three

tunnels of the first tunnel 5a, the second tunnel 5b

and thésthisuppaninehisd isaxtsedpbbe unwirdymial is extended
section 5 may include two tunnels. The third tunnel 5c
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also a vertical axis thereo By the” runni ng
dri vicegpdOrdbgehbfe 4PSURAM Hotd DML akd o %h@%\é%tﬂ 8nd also
between a wait position which is relatively far from

the ai Kerafilcadl a3k EerddAChMBPttOSHIN®INg SEPWhéNdriving
FIG 1 and FIG 2) at

10 wheel 9, the boarding bridge 12 is movable 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 retractsthe tunnel section5. Therefore, thedrivecolumn

20

B8 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
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



whi ch the boarding bridge 12 is attached to the
aircraft 20. The running of the driving wheel 9 also
extends or 15 retracts the tunnel section 5. Theref
ore, the drive colunmm 8 also has a function of

extending or retracting the tanAdl = section 5. As
shown in FIG 2, at the bottomend of the drive

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

for 20 preventing the drive colum 8 from swayi ng

The A& MPYGewP 5nd doWRdwdth paspeet o itda carrldnld@‘n% 51. The
cylinders, 51, a rod 52 and a support table 53. An
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with respect tgo the cyl ,nders 51. The
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rivi wheel 9 is in contact with the ground, ow ng

to th€ ‘up- and-down novenent of the support table 5

53. On the ri Iﬂtthsé fe Pﬁ: g hfei {:%Ert?ﬂe kS EE@ltu?‘ﬁ'lePSa g stairway

st ai rway 32 conn ctl e 1 nsi e of t anh

sectizgn f%ra@:@nnter&%lg{f% (1%1‘3@ Jfs talel 2ahREd1 ERetion 5 and
stairway 32 is a foldable type stairway having a

| andigh® 3Peonndt hephbdd! a5 1D scr8aWN TReFkGaidwdhe32 is a
stairway 32 is attached, via a hinge pin 30a (see

FI G f@ldd@l@t@p&ostaﬁﬁhaw Bévexgendatiding 32¢ in the middle.

10 As shown in FIG. 3, the stairway 32 is attached, 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 stairwaypart 32a", and a part thereof
from the folding position down to the ground (the upper
part in FIG, 3) will be referred to a "lower stairway part

32b".

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 lower stairway

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



frominside the first tunnel 5a. Hereinafter, for the

sake of convenience, a part of the stairway 32 from

the position to the floor nmenber 30 down to the

fol ding position 15 of the landing 32c (the | ower part

in FIG 3) will be referred rol&n—~upper stairway

part 32a", and a part thereof fromthe folding

position down to the ground (the upper part in FIG

3) wll be referred to a "l ower stairway part 32b".

20 Adrshova datdl1G aothem leawedr f staaily gaydparisStadls supported
includes a pair of (right and left) girders 35b and a,

pl ur &Y thefseppeHbangibess waleektendhadginddhesgenizontal
both ends thereof. As shown in FIG_4, the | ower

st ai ARRCHRT RFIEF KKDRT dP byt Seppdtahendershe landing
34a, .34b and 34c. ,18 .In nore detail, a.bottom end of }
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support rmenbers 34a, 34b and 34c are connected

t ogeiaibeis 3489t 302 208 Dfe LRANSURRY togBEBERr B4R bottom
A castor 60 extending

10 end of the support member 34b. A castor 60 extending

downward is attached to the connection position. 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

20

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
includes a pair of (right and left) girders 35a and a
‘plurality of footboards 36 welded to the girders 35a 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



downward is attached to the connection position. A
castor 60 is also attached to the bottom end of each
gi rder 35b. As shown in FIG 3, the upper stairway
part 32a extends to the side_o 9th_e tunnel section 5,
while a part 15 of the lower stairway part 32b is
| ocated bel ow the tunnel section 5. Nanely, when seen
in a planar direction the part of the | ower stairway
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5r ot atsaklier WP Wit 316 hoy IAPY St 8di 15y ﬁsed@ﬁﬁdébgd%a being
above. A bottomend of the upper stairway part 32a is

suppariigert dned e stppsupporenhenbd£4b34b bymar Bodet ai The upper
the bottom end of the upper 5 stairway part 32a is
suppertiaddway therygi Bder andbad Hwei hgweti ghaemed yt parte 32b are
support menber 34b by a bolt. The upper stairway part
32a @Fdvived svgh sthandwyi padt s32is tard ipklwioded whehentire
a handrail 37 substantially over the entire |ength.

length.
10 InFIG. 4, referencenumeral 40 represents ahinge
pin for connecting the first tunnel 5a and the rotunda
4., By the hinge pin 4C, 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 egqual to or shorter than half of the length of the
first tunnel 5a in the longitudinal direction. Owing to
this, evenwhen 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



10 In FIG 4, reference nuneral 4 0 represents a hinge

pin for connectlng the first tunnel 5a and the rotunda

4. By the hinge pin 40, the tunnel 5a is connected to

the rotunda 4 so as to be rotatégle up and down.

Therefore, as the cab 6 noveS and down, the tunne

section 5 rotates 15 around the hinge pin 40. As a

result, the gradient of the tunnel section 5 changes.

The hlnge pin 40 and the hinge pin 30a are de5|%ned

to bémrlé{ §t]13\73§}'5y1361 0d0EePEREN the Hange L thee legeh of the
lvely clgse" refers to that , the distance

bet IR é-ﬁPntEG BﬁagpﬁedﬁFﬁgéﬁﬁnh1EOa§§8rP§d by the

??r“?'t A gk 2 g Ay P%E% %ﬁ@df EERTRE b ?a%ﬂeté& 3Ryl so does
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gt he cab 6, th?_' le\éelan%f Etllzs‘;o o%e $I%%€F%Qeipea plan view
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st ai ﬂ:‘ﬁﬁ%&@%%c%%%rpg'lnsg rekir@htday ﬁb%&e@heﬁgﬁnﬁgtggesreferred
not influence the gradient of the lower stairway part

32b. to FGthe anflo bt GredraceeesReald Vel Y s prdwyi 8M FIG. 3
and a right side view of the tunnel section 5 when the

tunnelncsecE.on,5the sehiaabgd3pobs ddeighealfdieth that a front
referred to as the "nost retracted state"). As shown
10i n Fle®d 32d thereof is positioned rearward with 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"40degrees"
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



and FIG 4, the stairway 32 is designed such that a
front 10 end 32d thereof is positioned rearward with
respect to the drive colum 8 when the tunnel section
S5isinthe nost retracted sta i.;The upper stairway
part 32a and the |lower stairway part 32b are desi gned
to have a gradient equal to or snmaller than 40
degrees. The angle "40 degrees" 15 is an exanple in
thi s enbod,i and such a defined an i S not

, |
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boar 4oy Br T HdeB T8 5, erfﬁpffsfe%ﬂi%% #Y el joa. e
' 1 . 4,
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as t e r t u rdi 1.$ st.her.qeof
e L bﬁ?dﬁﬁggb?? g%%ﬁyﬁh%ﬁﬁﬁé%e?éczé%ﬁ &y xggnds or
gt he Bandidig bridge 10, 11 includes a first - 21

tunnel 15a and a second tunnel 15b. The second tunne

15b is slidabpeniidle e6¥ e tBeohid 8tnhENNEEL 138 rovided
The second tunnel 15b slides with respect to the

firswitttneeldr ivea coanthd MUFdMeIBd Feihgineé SeekéDNsection
15 extends or 5 retracts. A mddle part of the second

t unnél5.15fhies spadviwdgd 31Wi & hatat siche@ €olaFide B@rface of the
supporting the tunnel section
second tunnel 15b. As shown in FIG. 6, the stairway 31
10 is a straight type stairway which descends rearward from
a top end lccated forward with respect to the drive column
8. The stairway 31 includes a pair of (right and left)
girders 3la and a plurality of footboards which are
pin-jeinted to the girders 31la at both ends thereof. The
15 stairway 31 is pin-jointed to a floor plate 31lc 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



15. The stairway 31 is attached to a side surface of

the second tunnel 15b. As shown in FIG 6, the

stairway 31 10 is a straight type stairway which

descends rearward from a top_ea% | ocated forward with

respect to the drive colum 8. “The stairway 31

includes a pair of (right and left) girders 3la and a

plurality of footboards which are pin-jointed to the

girdehg 3la at both ends thereof. The 15 stajrway 31 .
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the first tunn erefore, even € cab

5i s mpvediiuppardet erhe Atdached 89 %@etrﬁg&"mglﬁb%%gf by the

entrance/exit 22 of the aircraft 2 _ gr adi ent
the shazreatcid iRon@heftbskabhkbakhy igf H4RNGAG i RPdy 32 can

22 this reason, it is not necessary to design the

st ai beaproddced ke thopgeiddtt ofidaid i MdaE8st heIn addition,
stairway 32 to the second floor entrance/exit 22

whi | ehkegpbipolielsgBddtentrentienhadfl yefudlinigoaolink structure
smal l er than 40 degrees. Since the 5 gradient of the

st ai camyb82figedotoitti¢ yenuakHyBSisher Gpband-weimiing. Thus,
novenent of the cab 6, the stairway 32 can

10 the stairway 32 can have a simpler structure and can be

produced more easily. The means 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

20

the aircraft 20 is often provided in the vicinity of the
mainplane thereof, whichraises aconcernthat thestairway
32 may hit the main plane, engine or the like. However,
in the boarding bridge 12 according to this embodiment,
the stairway 32 is attached to the first tunnel 5a and
therefore would not hit themain 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 bocarding bridge in the vicinity of
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be produced with predeterm ned standards. In addition,

the footboards 36 conventionally having a |ink

structure can be fixed to the girders 35a or 35b by
wel di ng. Thus, 10 the stairway 32 can have a sinpler
structure and can be produced Ror & easily. The neans

for fixing the footboards 36 to the girders 35a or

35b is not Iimted to welding, and may be adhesi on or

the like. The footboards 36 may be integrally formed

wi t htiife tgip delrergss-or 18588 Beairenehal, at fPagecoirr such
floor entrance/exit 22 of the aircraft 20 is often |
provicBeFati atne ¥PciRARARd ¢ heWikhi Fh5 dheatAergoridge 12

whi ch raises a concern that,the stairway , 32 hi t

Lhe' RGPS5 0 ECohGE RO HBSRE kelD Way 3 fheattached
boar di ng, bridge 12 according.to_this enbodinent, 20

Che SCorpamt S5 Dot bRkt e p L HABISREC S far such
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I!keggﬁgaég%A%eE%%aggiR%ggﬁﬁggg 22 is attgched to the
aircraft 20, wyggl ﬁgﬁggggr?%xﬁ’tndg@gﬁr‘mohﬂ%c@irnﬁ ahle EQréfthtunnel

performed bel ow t ridge 1n thevicinity o

- 2354 BRA ¢ Re tARNE08a 4, ahl €B8IK & Rt 308PA6e d®knecting
such operations is provided. Wth the boarding bridge

12 aeeosdbAGway Bhi ananbwdi Msdr rdid &t 0 WRY eBddds from the
attached to the first tunnel 5a. Therefore, a |arge

spacé&ifrayt Ithed TPeratd alss CamedetPrioyiteliatively close to

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.

20

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
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



The hinge pin 40 for connecting the first tunnel 5a

and the rotunda 4, and the hinge pin 30a for

connecting the stairway 32 and the floor nmenber 30

extended fromthe first tunnel 5a, are designed to be
relatively close to 10 each othéfd. ~owi ng to such a

desi gn, the hinge pin 30a noves up and down only

slightly even though the cab 6 noves wup and down. The
gradient of the stairway 32 is not influenced by the

up- arfRaRRvE 9 aeeemmetat hagdc b es dr imeeraglgien § Heetween the
stairway 32 does not need to_be extended, 15 and thus

can Bhfetrray dgl drd dhatvnrel spetsenix WAp Ahes werds, there

foldable type.. This can. shorten the stair 32 .in
the. PonBet BBEHAFO B TRELRSA GPAGe PRSI (e tade vy 32 and

o QSRS FLIHOR o “PEBE SERAZ 30" B8 BT hedL Fection)
s Sifo f et _ |
The G Ve L8813 witn IPRE CARTer O BRPFSRIGere pideh,of the

nmost ) herefore, even when the tunne
sect ik%)ﬁglg&lﬁﬁsgekﬁgégeéi'

, the stairway 32 does not hit

the drive colhyansBaihia3, @b Akngteschia® 8eed tRat a part of
provide a 24 space for acconmodating the drive colum

8 betowren dwe: sHaal F@y Peransbp hes tnek Seet+@Andl section
(in other words, there is no need to provide a space

bet wean (ke redfd revagved ticughhthd soaekwagcdz Az Sf whealdable
seen in the planar direction)

10 type, the width of the boarding bridge 12 is prevented

(&3]

from being increased.

The stairway 32 is attached to the first tunnel
5a. Therefore, even when the tunnel section 5 extends
cr 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
likeworkingon the ground are not disturbedby the stairway
32.

The boarding bridge system 1 according to this

embodiment provides the following effects. The stairway



5 As aresult, it is made easy to shorten the w dth of

the boarding bridge 12. The stairway 32 is attached
such that a part of the |ower stairway part 32b is

(5]

bel ow t he tunnel section 5. Therefore even t hough

the stairway 32 is of a f ol dabl €510 type, the width of

the boarding bridge 12 is prevented from being

i ncreased. The stairway 32 is attached to the first

tunnel 5a. Therefore, even when the tunnel section

ext erids ofoitheebpagding he iskas vay s32t§aedefotonbie T—HP side
the 15 extendlng/retractln di recti on. The novi ng

di st SHc N6t LUPRE s PRI 38 11 ¥NeREATePENaRALRHAY A2 OF the

QE { a B %ﬁ'%&%ﬂﬁétl rﬁ?ctﬁgiﬁﬁﬁﬁdg' :g t?wfedqgao%% side of the
t T t t

cast SRS e 15 oAl REoB0 Es Heeadi By Rrifdge 11 and
ShOr s D SLaRGE P TRRARLCS 0 LbRerl| ERGWOLKLBAL0R 31 and

t he ground are not r bed élrmay

b
oar @'Tgr?[]%fj%?eﬁ%%aﬁf;%? ?g.g%sq}dl‘_ﬁaﬁzﬂ dthSy w?{gipghgeﬁéardlng

provi des e stairway -

of t g ikRar4liing bid dgeatd hetakbhached {:Heté‘frékﬁf%' d@ This
of the tunnel section 15, whereas the stairway 3

tpet ﬁb_qéefxﬁhétgeéﬂrtlﬁl@eléadl &nathac kgt A dhe @ﬁsﬁhél aabs 6.
0 e

The stairway 32 is attached to the side surface

10 of the boarding bridge 12 which does not face the boarding

bridge 11, and therefore is prevented from hitting the
becarding bridge 11. This improves the safety. In this
embodiment, the stairway 32 is attached to the right side

of the first tunnel 5a. Alternatively, the stairway 32

15 may be attached to the left side of the first tunnel 5a

20

as long as the safety is guaranteed.

When seen in the planar direction, the first floor
entrance/exit 21 to which the boarding bridge 11 is
connected 1is relatively close to the second floor
entrance/exit 22 to which the boarding bridge 12 is
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 boarding bridge 12. This improves the safety.



tunnel section 5. Although the boarding bridges 11 and

5 12 are located close to each other, the stairways 31

and 32 are prevented fron1h|tt|ng each ot her when the

boarding bridges 11 and 12 are attached to the

aircraft 20. This alleviates tH® Ioad on the

operators of the cabs 6. The stairway 32 is attached

to the side surface 10 of the boarding bridge 12

whi ch does not face the boarding bridge 11, and

therefore is pinevieht &pabimentt rcﬁl@ $h@lrﬁéﬁr3@ 4§ folded such

bridge 11. Thiis i nproves the safet

embodintthe Howanmisthadyr vy RaLh 1 @a‘t&swlsnénr kgt opposite
5a. Alternative

o g,er%g{,e%ge ’f%'t% abol 0 etinf s Gueor FUR) igiatpe T REa1tvay

Vhen REED $92 T hd T RERESITS davestel oh a4 iy HRGEEd to this,

fgﬁﬁ?ﬁ%fx‘éﬂriﬁla%o%&‘gp BIE e Tt fibn Cdfecileld rhe upper

ent r ance( §r£°3 '&Hdt{?ﬁebféﬁgkngtgﬁ'r@g %ft532b is 90
ﬁ er, %e

connect e Vv e stairway 31 is attac

si de tocse o shﬁ@l*é‘iar dipag: @khﬁlﬁ@ellt%'l@héj@%ia&@way part
face the boarding bridge 12, and therefore is

preveidecndy 8 F@r@e‘d&ﬂddﬂ.&aﬁ% ¢y upipedge thirwhHy part 32a.
i mproves the safety. 26 In this enbodinent, the

stairway 32 i Heokdad rsagh32tdeéstriet Irmmr ts»therma)a foldable
part 32b extends in the opposite
10 type and may be of a straight type, as long as the safety
is guaranteed.

In the boarding system 1 according to this
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.



direction to (at 180 degrees away fronm) 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~ degrees 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 ﬁﬁV¥BeI%fChA§ME§i§ﬁﬁ type, as long as the safety
is guaranteed. I n the boarding system 1 according to

this L enfod?PRAEINEhRThEIFdI FPMEEIRED 10 and 11 have
the same structure and are connected to different
et Toor 18 ot Sasnselgbicofal & Paifil gate of a
boardi ng bri 12 .i.s_.connectable to either the first
L LBt feiBes

fl oor or the second fl oor

entrance/exita%zﬁgzggdg%qu%gggix§ %@tigﬁyggg“%cﬁiﬁle to the

various ot her “combi nations oar di ng S.

exa ' ry y.ha e
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WHAT 1S CLAIMED IS 1. A boar di ng bridge, conprising:

a rotditien §PNBLLt BBHeekk@ a boarding gate of a
term nal buil di ng;

a cab connectable to the other end of the tunnel
section, the cab being attachable to an entrance/exit of
an aircraft;

anelevationdevice formoving the cabup and down,
directly or by moving the tunnel section up and down; and

a stairway attached to the tunnel section for
connecting the tunnel section and the ground;

wherein the stairway is attached to a base-side
cylindrical body connected to the rotunda, among the

plurality of cylindrical bodies included in the tunnel

section.

2. A boarding bridge according to claim 1, wherein the
stairway is attached to a position closer to the rotunda
than a central part of the base-side cylindrical body in

a longitudinal direction thereof.



an extendabl e tunnel section connectable to the
rotunda at one end thereof so as to be sw ngable up
and down, the tunnel section including a plurality of
cylindrical bodies; a cab connectable to the other end
of the tunnel section, the cébzﬁerhg attachable to an
entrance/exit of an aircraft; an elevation device for
novi ng the cab up and down, directly or by noving the
tunnel section up and down; and a stairway attached
to the tunnel section for connecting the tunne
section and the ground; wherein the stairway
at t acﬁw-ed‘\t%oﬁrﬁa§§ §Fe}élgec;ﬂqcmﬁ4w %%dg‘rlebﬁnéct wheggsin:
the rotunda, anong the urali é 8% i ndrica

SREF

bodi es i ncl ud&®S P EHEHFANERC %?a§$kﬁnﬁ%ﬁﬁ§llty of

att g%%t%égé HetBets” aPdsar BT INE (LHTAEAS ThaNeiPporting
t f d lind | bod

onoi o pﬁ%ﬁgtﬁ%égt PR B edr ¥ os 5. A boarding

bri dge accordifg 159 E%\i‘ﬁ.g}(]of %?ES’ Qﬁbé&@'iﬂ’@i’ntegrally

i ncl udes at | east ura oot oard nenbers

and g Pahdq Wit 1 e%rénﬁy{m@ae@grfiﬁ@d ddiecheop oAl girders.
menbers; an
4. A boarding bridge according to claim 1, wherein the
stairway includes a first stairwaypart inclining downward
in a first direction, and a second stairway part inclining
downward in a second direction which is different from

the first directien.

5. A boarding bridge according to claim 4, wherein:

the stairway includes the first stairway part and
the second stairway part;

a top 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 in a planar

direction; and



the plurality of footboard nmenbers are integrally

formed with, or unpivotably fixed to, the pair of

girders. 4. A boarding bridge according to claim1,

wherein the stairway includes %'first stairway part
inclining dommward in a first i% éction, and a second
stairway part inclining downward in a second

direction which is different from the first

direction. 5. A boarding bridge according to claim4, ,
wherein: t he theaserap ﬁiar@d&sl%ﬁ Pege diedi tRag direction
part and _the second stairway part; a top,end of the
fiHﬂl%tﬁhﬁﬁﬁyﬁﬁﬁtt?gnﬁ%té@ﬁ&ioqcF%Fg?EESSUFFéégQﬁseS the
the base-sjde cylindric ody: ,at end of _the

secortt Keok funy b ko Bhs ditieh 2esH S Pedrraia of n ansle
the fj tajr rt. L4 IJect] ' ;

par al 471 SO hHRE, Enpl o HeR e GheB b e ipphe planax
exte whe een in a planar direction; and 29 the
secoﬁgfrlreg?ﬁén is parallel to a direction in which

the tunnel section retracts, or crosses the direction

in which the tunnel section retracts at an angle

equalg t op O PRy halRD deebe@SngheB S€efimn It,hefurther
planar direction.”6. A boarding bridge according to

cl ai ledmp#LU£LHEr a drive column for directly or indirectly

supporting the tunnel section, the drive column being
provided with a wheel at a bottom end thereof:;

wherein when the tunnel section is in a most

retracted state, an end of the stairway closer to the cab

is closer to the rotunda than the drive column is, in the

direction parallel to the direction in which the tunnel

section extends or retracts.

7. A boarding bridge according to claim 6, wherein there
is no space between the stairway and the tunnel section

when seen in a planar direction.

8. Aboardingbridge according toclaiml, wherein at least
a part of the stairway is located below the tunnel section
and overlaps the tunnel section when seen in a planar

direction.



conprising a drive columm for directly or indirectly
supporting the tunnel section, the drive colum being
provided with a wheel at a bottom end thereof; wherein

when the tunnel section is in a nost retracted state,

an end of the stairway closer t3%ie cab is closer to

the rotunda than the drive colum is, in the

direction parallel to the direction in which the

tunnel section extends or retracts. 7. A boarding

bri dge according to claim®6, wherein there is no

space between the stairway and the tunnel section ‘
when $edh horzdphararidyeceysben somprbsandi agfbrp§geoarding
according to claim1l, wherein at |least a part of the

st ai ldge gerneebabirolot Aefttinhef Lo0Et PBRT2ARG/eX1L of an

overl aps the tunnel sectjon n seen.in a p an%;
exit and a second

di re@iFrait 3@ vigg kKhgoht B h LGBt LPEG

B R S Tt e R
et SRS TP Land S ik oRESHEE S, sagidhce/exit of the
COTOERRELLD aler SRRONE JoatY I MK Roartiddibridae 10

s g E%%g:@fi% Rriidge 36eakding £8 Y oNeecfcLd bS8 Ehrough

t hr oug
8.

10. Aboardingbridge systemaccording to claim 9, wherein
the stairway of the second boarding bridge is provided
on a side surface of the base-side cylindrical body which

does not face the first boarding bridge.

11. Aboardingbridge systemaccordingtoclaim9, wherein:
the first boarding bridge includes:

a rotunda connectable to a boarding gate
of a terminal building;

an extendable tunnel section
connectable to the rotunda at one end thereof and includes
a plurality of cylindrical bodies;

a cab connectable to the other end of

the tunnel section, the cab being attachable to the first



10. A boarding bridge systemaccording to claim9,

wherein the stairway of the second boarding bridge is
provided on a side surface of the base-side

cylindrical body which does not,.face the first

boardi ng bridge. 11. A boarding 3t}ri dge system

according to claim9, wherein: .the first boarding

bri dge includes: a rotunda connectable to a boarding

gate _of a term nal building; an extendaple_tunne

Sect I PR GHREEPEPE SR & IRE IR SR Bné 8RE t her eof

and includes a plurality of cylipdrical, bodies: a b .
connectable to the othgéﬁﬁﬁf%)yagggcﬁ&ﬁﬁéfgbgg?FgﬁgfseCtlon
t he qgg:b ' habl e the fi 1 I .
entrancef%%??eg#£$ﬁe%gﬂwﬁﬁﬁﬁglzéééé?%%a??éaggétgggﬁay'

to the tunnel w‘fl%géiqpth%oév&]gfﬁﬂ§§tdf19héhﬁfé@'E)%'fartdhiéng bridge

section and the ground; erein“the stairway o
firsti PoartHdedi6ae dpasiqchesh 1RdRiELR- BbHS connected to
cylindrical body connected to the cab, anong fhe
pl ur alnd ¥abf eydnddhieqalubori €§ oifne) Lkedri 81 RIies included
tunnel section of the first boarding bridge, and on a
si de jsurtftec e wnfnd hesd ¢ pish def cyhe nfll + sl bbaddinki bridge, and
does not face the second boarding bridge.

cn a side surface of the tip-side cylindrical body which

does not face the second boarding bridge.



