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1 CONNECTI NG PORTI ON FOR BOARDI NG BRI DGE AND BOARDI NG
BRI DGE BACKGROUND OF THE I NVENTION 1. FIELD OF THE

I NVENTION 5 [ 0001] The present invention relates to a
boardi ng bridge that 1is used by passengers to board
and deboard an aircraft or boat or the like, and a
connecting portion for the sane. 2. DESCRI PTI ON OF

¢ BRWATERNARPOR 100I080R] BAnRoandi RETDEEIARDI BOARDING BRIDGE
tunnel - shaped wal kway passage that |inks, for

exanple, a termnal building of an airport and an
aircraft, and enables the direct boarding and

S‘Sibf’?}f g and t HEG TR Shathe AT OEnd porti on

a boardi ng brldge .S connected to the doorway
1. 5%$¥?09F0?H@h%N%$$ @ t, and a wal kway passage is

formed by the floor portion of the doorway portion and
[00@he passage of the boarding bridge. The bottom end

portion of the door of the doorway portion is

posih¢i pnesehbwenvéhabhotheelbbes t20apbetikdhngf brhdyge that

doorway portion, and thus if the level difference

is bebtaewn phesbhgoerspostbonaraf ahbieddbonvdyanostirepafandr boat
t he passage of the boarding bridge is conpletely

or @hénlﬂﬁéedanahg QgﬁﬁeQEMﬁé bBEtE@§S§6§ and Lhus.
beconmes difficult to open and close. In order for the

5. BE$EREF gﬁdg?oﬁ%gégﬁg g%Tthe door to be carried out
[0002]

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

The distal end portion of a boarding bridge is connected
to the doorway portion of the aircraft, and a walkway passage
is formed by the floor portion of the doorway portion and the
passage of the boarding bridge. The bottom end portion of the
door ¢f the doorway pertion is positioned lower than the floor
portion of the doorway portion, and thus if the level
difference between the floor portion of the doorway portion
and the passage of the boarding bridge is completely
eliminated, the door abuts the passage and thus becomes

difficult to open and close. In order for the opening and

closing of the door to be carried out reliably and to provide
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a tolerance that takes into consideration the tracking
preci sion, by which the boarding bridge is nmade to
track the vertical novenent of the airplane as the
passengers board and deboard and the |ike, the
position of the passage is sgt |lower 5 than the
position of the floor portion of the doorway portion,

a t&@érﬁﬁé@pfﬁatbya@@QUEnQBecBHBQB@Qa@ﬂQnt@Hé otacking
[limeters. [0003] There is a concern that

pre%???gﬂgeﬁg FtHeaBQaEBFa?aBrlB LSike¥ghe to trac%othe

erenc in particu passengers I n whee

S cannot ea board.and deboard _an_aircra
verilgaﬁu?PSﬁm?sF aF h¥ﬁa?.ﬁal?ﬁssasr%@Feﬁ%S?ﬁnqﬁﬁ§e%9.ﬁ% and
of Japanese Unexan ned Patent lication, First
debpgkfli eafli bhenbikepobae18855F 1RRs© Eeéﬁeppéﬁéégé lgppgt lower
invention provides an elevating lift, at the distal .
thaanghporpEdhion Phetbeafdrag E@rg#pag@ﬁ that depgbrysportion,
t he passage portion thereabove to nove vertically.
forAtkemptennkgt ehgutoohkehdinstrald end penti off andlimeters.
openi ng the door while the passage portion of the
[ooekevating I|ift is at a |ower position, the passage
portion is raised as necessary, for exanple, when

pagagpgers debeatdrh’ @madn pad saheraf EnayTl’&%J_@)a%%@Qfall at
portion and the floor surface of the doorway portlon

th1§r§e§gﬁ hg;%%?%h@%t'ahhy hd%%&%&%hl@ {gﬁltseﬂﬁgis i heel

€ ‘passengers to nove he "aircraft
cnay ot 8, susld etance beigg provent Asen the.,
solﬁ%ié%%%ggﬁglhggéptggg %Eiga%kn%fgdr gﬁélfﬂggﬁ%iéﬁ)of
Japanese Unexamined Patent Application, First Publication No.
2004-155257 has been proposed. This invention provides an
elevating lift, at the distal end portion of the boarding
bridge, that enables the passage portion thereabove to move
vertically. After connecting to the distal end portion and
opening the door while the passage portion of the elevating
lift is at a lower position,lthe passage portion is raised as
necessary, for example, when passengers deboard from an
aircraft. The passage portion and the floor surface of the
doorway portion are set to substantially identical heights,
and it is possible for the passengers to move from the
alrcraft without a level difference being present. After the

passengers have moved to the passage pertion of the elevator

1lift, the elevating lift is lowered so that no the level
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difference is present between the elevating Iift and
the back floor surface, and then the passengers nove
to the termnal building. Wien entering the aircraft,
the procedure is reversed. 5 BRI EF SUMWARY OF THE

| NVENTI ON [ 0005] However, the invention that is

di scl osed in patent docunent 1 requires raising or

dirkewenibpgithgrekenat hagwtahl enel@iesehihigne idtgaaup tbk back
passengers pass through, and thus there is a probl em

floh?néﬁ§%aggfoéggoEﬂe90@EgiPQS@@HQQ?QOﬁBQEn%oi%he terminal

ere ] I'n consideration of the above
. pr.obl e it is an. object 15 of _the pre LN n%'on
oui P SREoy TR TORARRLT nd ot TR Tor  hBosrdrRgLbe! Hoe
that elimnates the level difference between the
revggsefay portion of the aircraft and the passage,
reduces the anxiety of the passengers, and can be
rai sed and | owered snoothly. 20 [0007] In order to
solve the probl ens descri bed above, the present
i nvention enplBERIER FEMEIHR O W DI INVENTL ION
Specifically, a first aspect of the present invention
[00bS1a connecting portion of a boarding bridge that is
provided at 25 a distal end side of a tunnel portion
angotRatf OLAE 3nR3$%388 4hat is disclosed in patent
document 1 reguires raising or lowering the elevating table
each time a group of passengers pass through, and thus there
is a problem in that the smooth boarding and deboarding is
hindered.
[O0CeE]
In consideration of the above problems, it is an object
of the present invention to provide a connecting portion for a
boarding bridge that eliminates the level difference between
the doorway portion of the aircraft and the passage, reduces
the anxiety of the passengers, and can be raised and lowered
smoothly.
[0007]
In order to solve the problems described above, the
present invention employs the following solution.
Specifically, a first aspect of the present invention is

a connecting portion of a boarding bridge that is provided at

a distal end side of a tunnel portion and that forms a passage
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that is connected to the doorway portion of an
aircraft, wherein: the passage is forned by a
stationary passage portion that is conmunicates with
the tunnel portion and in which at |east the distal
end thereof can rotate in-plane, and an 5 alignnent
passage portion that is arranged at the distal end
thaPOhki eBnAtctBa sbathenaby rRass age themt iodn aadnc iadjrusits
the level difference between the stationary passage

wheP@f hi:oRpand. sthe dear vaynpar Hiyon; sthe idlkgRMeRissage portion

passage portion’includes an élevating passage, on the

tationary._passage. side ayi i:vat ' .

tnad B8 DO ARl e b 0ed Bt al B 3 Ritien o
traffic directio d pivots centered.on pi vot

Leagk| heafd Shotr SRS GTEE ST 6671 G TR Ia Egg 2nd an
‘passage, at the stationary passage side, having a

alipnpehtaRpssenst Pextéads thiak & Sdigrédids? ffatthe distal end
perpendi cul ar to the passenger traffic 15 direction

porandnt bdt tpievetstdontevetassadee peinidonaxdngst aghirsts the
wherein one of either the el evating passage or the

levknads¥eesencd bectiicen tthlet salatdmmenty pessage irtion and
installed at the stationary passage portion, the

thel @bb@hraks poRgliahl;ednienanlidfeerito i o BIrtiaind includes an
t hereunder a sliding passage that can be 20 rai sed or

eleﬁ?&%@?ﬁgﬁ%sk Bg?k?%ﬂé“%f%%ﬂ&ﬁﬁ%ﬁ%%&é&gﬁféfae, having a

According to the present aspect,

._wWhil e.the elevatin passa and ransver,se
PLVGE SEEPoN TR £ ol R e faedads %a&rlﬁ% Boray the

downward, the length of the funnel_ portion 5 .
passenger traff%c df%ecgion ané ﬂlvot centered on a pivot

axis, and a transverse direction tilt alignment passage, at
the stationary passage side, having a pivot axis that extends
in a direction that is perpendicular to the passenger traffic
direction and that pivots centered on the pivot axis; and
wherein one of either the elevating passage or the transverse
direction tilt alignment passage is installed at the
stationary passage portion, the latter is installed in-plane
to the former, and thereunder a sliding passage that can be
raised or lowered is installed in the passenger traffic
direction.
[0008]

According to the present aspect, while the elevating
passage and the transverse direction tilt alignment passage

are pivoted downward, the length of the tunnel portion
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i ncreases, and the connecting portion is positioned,

or connected, so as to cover the doorway portion of
the aircraft. In this situation, the positions of the
el evati ng passage of the alignnent passage portion
and the transverse directiorg 5 tilt alignnment passage
are connected by being set so as to be |ower, for

inceXanpd e,arﬁihﬁﬂ@r&%l@é@tiﬁ@sp@ftmﬂx|i§%@§§ti@ﬁ\@fﬂ, or

than the |ower end position of the floor portion of

conhd€e400L sPQété e ANEL L he, JRL Y PO LS FBNPCE . 21 PRerart .

door of t aircraft does not co 10 I nto cont act

t he eIevat passage of t e aI asse
b ShCa e CRanEeeretoft (e En SITTAbirdaagiee of
passage, and thus, the door c n be 0 ened Wi th
the pp hhyaiet B35 31 tPORELGH 1 27 d{Fas dEg"f‘nﬁ‘é%r%%e fection
opened, the elevating passage is pivoted, and the
tilpasbhgeneut fReesater2bt camnéatestridedinsg asttsobas to be
positioned at the floor portion of the doorway
lowppy t fon.examphe s sththedretieand heessi dEngipassagersslower,
extended, the distal end of the sliding passage cones

thahNtBe ToOWMEACEnM phsibeornNdfponéi 6hoot bbetfibaobf the
portion of the doorway portion. Thereby, the

dooﬁké?nﬁgﬁﬁl&é‘séﬁcgetﬁér&bgﬂ forms 20 a passage that is
contihuous with the floor portion of the doorway

90££ OR1 5 AR SeFﬁged88§8899€ﬁé a§99r59t995g§CHbercome

passengers I n charrs, can nove easil
sSnoot

Lns SRR P S HRoM o presence of Level o[ sioncas,.
paségggsggggfog and the transverse direction tilt alignment
passage, and thus, the door can be opened without hindrance.

In addition, after the door has been opened, the
elevating passage is pivoted, and the passage surface thereof
is extended so as to be positioned at the floor portion of the
doorway portion. In this state, when the sliding passage is
extended, the distal end of the sliding passage comes into
contact with the end portion of the floor portion of the
doorway portion. Thereby, the alignment passage portion forms
a passage that is continucus with the floor portion of the
doorway portion, and thus, the passengers, and in particular,
passengers in wheel chairs, can move easily and smoothly
without the presence of level differences.

[0009]

In addition, because the pivot axis of the transverse
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direction tilt alignment passage is perpendicular to
the passenger traffic direction, when the transverse
direction tilt alignnent passage is pivoted, for
exanple, the height in the transverse direction
differs at the distal end pogtion, 5 that is, the
transverse direction tilt alignnment passage is tilted

dlréetaeﬁ trapsyer semdhteph8hqgel Nsagdi-bbanictinardesr ege
of the tilt can be adjusted by adjusting the anmount of

pasggﬁge9'¥9 FRYc EEEeEFHSHE pASHt AA ?Ea59§e9§§389§ectlon

Ion Oof an alrcraft 0 vari es, or exarrp e

. ndi n n_the_size of .th ir raft ord tQ . :

tllﬁaﬁﬁ#%“?%%ﬁepﬁéFaﬁ?slstﬁéVPﬁﬁﬁé sorﬁﬁa%gana Ehe' Retont in
connecting partion are tilted in vert| directi

thevxﬁéﬁHSVﬁéS§t dirgRatgnpassageEsr 6&?@@ \%ﬁﬁl @lt ROY RPE Ton,
tilted in this manner, the alignment passage portion

thagl §6,r 6hat §sanravesseoffisemtipnt %érlét elignaetfuaskege 1s
passage of the alignnent passage portion tilts in a

tiltednsvetbe drepestveosewdtiteceéspect Inhoadfetilonr walie degree
portion of the aircraft. In this case, the passage of

of the aliilgneent bpassgae rear biyordisstiinigedhly apiowetd _RE the
the transverse direction tilt alignnent passage, and

pivbtihg .20 thereby possible to make the passage
substantlally parallel. In this state, by using the
el %‘\A%t h%%g’ﬂ% ?)%%?Ltqggl 'blfe t%leI ?a%%_ag%aﬁi%qgﬁo%e%@ 'a&e%lrcraft
above, nment” passage porti orms a passage
that is continyous wth the ro%: ortlonfa

VaTdGar why SpSrer s S 28PN rih Y

is that continuous 7 , )
In order to handle these heights, the tunnel portion and the

ESbecal?se a pﬁiﬁﬁﬁ?ft'

connecting portion are tilted in a vertical direction. When
the stationary passage rotates while they are tilted in this
manner, the alignment passage portion also rotates in
conformity thereto, and thus the passage of the alignment
passage portion tilts in a transverse direction with respect
to the doorway portion of the aircraft. In this case, the
passage of the alignment passage portion is tilted by pivoting
the transverse direction tilt alignment passage, and it is
thereby possible to make the passage substantially parallel.
In this state, by using the elevating passage and the sliding
passage described above, the alignment passage portion forms a
passage that is continuous with the floor portion of the
doorway portion.

In this manner, because a passage is that continuous



irrespective of the type of the aircraft can be
formed, the occurrence of situations in which
passengers trip or fall can be reduced. In addition,
the alignnment of the alignnent passage 5 portion is
only carried out during the gnitial connection and
the final separation, and thus the boardi ng and
irrdgbeat g-8do of thbheypassengresaiiscearti ednovk Wbthed) the
hi ndrance, and the boardi ng and deboardi ng can be
occhpbEhed QEtsﬁﬂﬁﬁkbbﬂs ﬁﬁt@hﬂgﬁtpﬁggehbékbngr§FaB§ ®hk11 can
pivot axis of the 10 transverse direction tilt

al i.gnnent passage is selected according to the type
be B?dgFggraft that to be handl ed. [0010] In addition,

in_this state, advantageously, the left side_  of the
pi%BtaQQFElBFftEEetPiﬁgvﬁﬁgé aﬁrégﬁuéalHPPanlPﬁﬁﬁéﬁ?
15 passage, which faces the distal end of the _
porpassehgepnivaffhreiarr evti oHring pbsi indhédlacoppection and
distal end side, and the right side thereof is
thep@shtiloregaattihe,t endekhsisdéhe] DO2IHinGenadalbepoatrding of
prevent the tunnel portion frominterfering 20 with
thet pasdenteel thecarreeafl butt ke tbati anady apassaged she
rotated toward the left side. Wen the stationary

boaPa$8g98ndr AkALES L aWatdnt Be ekt isadeuthishe otihe (i st al
ends “of the tunnel "portion and the connection portion
R B T R A
trak%%%r%gd8i%%c%g%np%ﬁi%g%l%%n%%%tSpassage is selected
according to the type of aircraft that to be handled.
{0010]

In addition, in this state, advantageously, the left side
of the pivot axis of the transverse direction tilt alignment
passage, which faces the distal end of the passenger traffic
direction, is positioned at the distal end side, and the right
side thereof is positioned at the tunnel side.

[0011]

Generally, to prevent the tunnel portion from interfering
with the door of the aircraft, the stationary passage is
rotated toward the left side. When the stationary passade
rotates toward the left side while the distal ends of the
tunnel portion and the connection portion are tilted downward,

the alignment passage portion also rotates in conformity

thereto, and thus the left side of the passade of the
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al i gnment passage portion becones | ower when vi ewed
fromthe tunnel portion. According to the present

i nvention, when the transverse direction tilt

al i gnment passage pivots upward, the transverse 5
direction tilt alignment passage faces the distal end
side in the passenger traffic direction, the right

alighflent L 804 gé Spo Pt Obn apE-HREIMESWEPWRReASYE £wBBVESOom the
toward the left side, and thus, it is possible to

tunﬁéfdﬁgrﬁféﬁ.State- [0012] 10 In addition, in the
aspect descri bed above, advantageously, a

shock-absorbj ng._portion that is_formed a e i
reher STLSh, oo bae Bt Srrela ek S tERE pultpoRngr tERRSGerse
. sliding passage. In this manner, even if tge fgid
dirggassayet hbhit 3T+ pRN9BL PREFAFE, PLRBTShBER2ABs0 ?ngransverse
portion reduces the shock, and thus, it is possible. ,
direetiegutélthel bgenenbngesopddahnges theodaftph end side in
addition, a second aspect of the present invention is
theapbsaedigey braffeci dinbcthonrhetbennéghingiger themeof is
according to 20 the first aspect is provided at the

higHi shal bepdmesdeowért he itumbekspebivhed. th@014fFt kide, and
this manner, the connecting portion forns a passage

thub! OMt g gb&s&aﬁé t8 mhhahe! exek dikterences are not
present, 25 and thus the passengers can board and

[Ooggpoard wi th peace of 9

In addition, in the aspect described above,
advantageously, a shock-absorbing portion that is formed by an
elastic member is provided at the distal end portion of the
sliding passage.

In this manner, even if the slide passage abuts the
aircraft, the shock-absorbing portion reduces the shock, and
thusg, it is possible to reduce the occurrence of damage.

[0013] |

In addition, a second aspect of the present invention is
a boarding bridge in which the connecting portion according to
the first aspect is provided at the distal end side of the
tunnel portiocon.

[0014]

In this manner, the connecting portion forms a passage

from the aircraft in which level differences are not present,

and thus the passengers can board and deboard with peace of
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m nd, safely, and easily. In addition, the alignnent
of the alignnent passage portion is only carried out
during the initial connection and the fina
separation, and thus the boarding and deboarding of 5
t he passengers can be perforpged w thout hindrance and
snoot hly. [0015] According to the present invention,
minBihesp@assggeahs bagfaeg. by the stationary passage
portion and the alignnment passage 10 portion; the

al kgnoBRAL tRAsSagR Pt hRRche BFOVhded 1Wghhedt passage
el evati ng passage that "has, at the stationary passage

pdr%kg%’i%ep b g%ﬁ?éh% tgﬁk h%r&%ﬁﬁ%%@ ﬁ%f%iéf)édﬁﬁection and

asseng irectiona a transverse

direction tilt alignnmen as e. that. has, at.the _ ..
thegfipp nﬁ@?aﬁﬁgé%‘e §gg{e%hglspi%\?f‘ bRgT: Jﬂ”gatané dee:J(:ioeanr yng ot

in a direction that is perpendicular tqo the passenger
thet papFEBIGrEeCRORS BAY ToWEISSF WdithRa (HECHAERR i

passage or the transverse direction tilt alignnent
smopasdage is installed at the stationary passage

portion, the latter is installed in- plane to the
[oofiennmer, the sliding passage that can be raised or 20

| owered in the passenger traffic direction is

I nalabl-ed nigheewnde hr caReh tt NSre tidFSaghd Ralsdsge is formed
conti nuous fromthe floor portion of the doorway

by Eﬂ%tEQﬁﬂf%ﬂgﬁﬁE%falﬁ% %tﬁ&?%&ﬁ?%ﬂé“§3£§$ﬂdﬁk passage

passengers ca ayed. I'n addition,

okl B T SR e, B e
elevating passage that has, at the stationary passage side, a
pivot axis that is perpendicular to the passenger traffic.
direction and a transverse direction tilt alignment passage
that has, at the stationary passage side, a pivot axis that
extends in a direction that is perpendicular to the passenger
traffic direction; and one of either the elevating passage or
the transverse direction tilt alignment passage is installed
at the stationary passage portion, the latter is installed in-
plane to the former, the sliding passage that can be raised or
lowered in the passenger traffic direction is installed
thereunder, and thus a passage that is continuocus from the
floor portion of the doorway portion is formed, and the
apprehensions of the passengers can be allayed.

In addition, when transferring from the aircraft to the

connecting floor, it is possible to prevent the possibility of
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falling even wi thout warning the passengers, and the
safety can be inproved. Furthernore, the alignnent of
the alignnment passage portion is only carried out
during the initial connection and 5 the fina
separation, and thus the boandi ng and deboardi ng of

t he passengers is not hindered, and it is possible to

falPﬁﬂ Yev@Mtwlbﬁou@aﬁéﬁﬂl§@0@58|yasgﬁﬁggrBEsgﬂﬁPﬁhémbéfety
SEVERAL VIEWS OF THE DRAWNGS 10 [0016] FIG 1 is

gl yjew that shows the overall schematic
cang?%ugﬁére of "t he boardi ng brldge according to an

crbodipentoct . Lhe BIESSRLLL"YETLor FlsRe! 8oBiae

ortion of the boar bri dge according, .
POTEHBBJL Frefbl 5fca¥ﬁée§ragan@ur Gaananlnﬁge?93CP§n8CEFaﬂ and
vi ew that shows the alignnment passage according to an
theeﬁb@alnéﬂpamtitﬁ@rpﬁ@geghuﬁn%ﬁt peardfne, andj gegogrdéng of
view that shows a portion of the 20 alignnment passage
theapassdinpgrsoiannenbbdndenedof andeipr éseppssiiinentiogarry

FIG 5 is a side view that shows a portion of an
outakther DakHyYRgakngpaRMY . passage according to an

enbodi nrent of the present invention. 25 FIG 6 is a

viewalong line Xin FIG 3. 11 FIG 7 is a

perspective viewalong line Xin FIG 3 that

BRIEF DESCRIPTICN OF THE SEVERAL VIEWS OF THE DRAWINGS
[001e6]

FIG. 1 is a frontal view that shows the overall schematic
structure of the boarding bridge according to an embodiment of
the present invention.

FIG. 2 is a partial plan view that shows the distal end
portion of the boarding bridgé according to an embodiment of
the present invention.

FIG. 3 is a plan view that shows the alignment passage
according to an embodiment of the present invention.

FIG. 4 is a side view that shows a portion of the
alignment passage according to an embodiment of the present
invention.

FIG. 5 is a side view that shows a portion of an
alternative alignment passage according to an embodiment of
the present invention.

FIG. 6 is a view along line X in FIG. 3.
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shows the operation of the alignment floor according
to an enbodi nent of the present invention. FIG 8 is
a perspective viewalong line Xin FIG 3 that 5
shows the operation of the alignment floor according
to the enbodinent of the present invention. FIG 9 is
a partial side view that shows the connection

preggdune; 05 gessplitaiecyably acenfdingetR @A FIG. 3 that
enbodi nent of the present invention. 10 FIG 10 is a

shogéfEEQ'%E%?§t¥5§wb hat,ShowsnhRR: CPNREEt LeRrRLAGEEHS &n
or a s t of

alrcraft according to an enbodi nen
the present, jnvention, FIG 11 is a partial side view
emb?ﬁé?ggﬁo Fh% %Bﬁﬁ%%Fiéﬁveﬁgéggdure for a smal
aircraft according to_an enbodi nent of . 15 the present
in@éﬁti3n?SF?GPe{§p?§téVBaV%PHIgEPBQ FB& éréﬁaﬁégrhgtthat

shows the connecting procedure for a small aircraft
shogecbhdi ngeratann erbbbBEMBAlgBMenhefpPESeACCPAVARMI 6R. the

20 Brief Explanation of the Reference Synbols [0017]
embddboandi ng bhedpgeeZeptoihnmehtend.tunnel 9 distal end

tunnel 25 11 head 12 12 aircraft 23 doorway portion

FIG. 9 is a partial side view that shows the connection
procedure for a small alrcraft according to an embodiment of
the present invention.

FIG. 10 is a partial side view that shows the connection
procedure for a small aircraft according to an embodiment of
the present invention.

FIG. 11 is a partial side view that shows the connection
procedure for a small aircraft according to an embodiment of
the present invention.

FIG. 12 is a partial side view drawing that shows the

connecting procedure for a small aircraft according to an

embodiment of the present invention.

Brief Explanation of the Reference Symbols
[0017]

1 boarding bridge

7 proximal end tunnel

2 distal end tunnel

11 head
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26 door 27 passage 5 29 stationary passage 31

al i gnnent passage 35 elevating floor 37 alignnent

floor 39 sliding floor 10 41 pivot axle 79 shock

absor bi ng nenber T passenger traffic direction

DETAI LED DESCRI PTI ON OF THE;$NVENTI ON 15 [ 0018]

Bel ow, a boarding bridge 1 for an enbodi nent of the
12 bresght, gqvention, in which the tunnel part that

extends and retracts is fornmed by two tunnel's, wll

be, expl ai ned .as one exanple with reference to FIG 1
23 todcfﬂ aal}lg?oqitgqu?e l1is afrontal viewthat shows the
overall schematic structure of a boarding bridge 1.
26 FI%¥°® js a partial plan view that shows the dista

end portion of the boarding bridge 1. The boarding
27T breaRfEade connects a termnal building of an 25

airport and an aircraft 13, fornms a wal kway for
29 postsaEngeracid afpassenger traffic) between the

termnal building and the aircraft 13, and enabl es
31 digeCiniear dbangsamel deboar di ng. The boarding bridge 1

is provided with a rotunda 5 that

35 elevating floor

37 alignment floor

- 39 sliding floor

41 pivot axle
79 shock absorbing member

T passenger traffic direction

DETAILED DESCRIPTION OF THE INVENTION
[0018]

Below, a boarding bridge 1 for an embodiment of the
present invention, in which the tunnel part that extends and
retracts is formed by two tunnels, will be explained as one
example with reference to FIG. 1 to FIG. 12.

FIG. 1 is a frontal view that shows the overall schematic
structure of a boarding bridge 1. FIG. 2 is a partial plan
view that shows the distal end portion of the boarding bridge
1.

The boarding bridge 1 connects a terminal building of an

airport and an aircraft 13, forms a walkway for passengers
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is provided so as to be attached to a stationary
bridge 3 that 5 leads to the termnal building;, a
proxi mal end tunnel (tunnel portion) 7 that is
connected to the rotunda 5 so as to be rotatably
novabl e in a horizontal diregtion; a distal end
tunnel (tunnel portion) 9 that fits tel escopically

pagygﬁgébetr9f§1@i S@Qwééﬁetﬁé thenphoxi pak18n€gt BARELhe
7, head 10 (connecting portion) 11 that is

air £8¥£df dhsLal 38pd.+PRE k&gn ahaedgb§5§HlﬁBd
¢ 18)2%? A fhat

unnel stationary I's di spoSed

attached. to he ground | i ded r th
DY ehel ad2hiached, b | li7pri§ld§3 g%v%d%dr Uﬁﬁ S"€hat
di stal end side, in a Ion i tudi nal dlrectlon g
is prevafegndot afneP 9e #EéasasﬁdFﬁgabF ggacrary £168 3 that
supported by the stationary leg 15 and the novabl e
leaflegte7thFheenpimbl ebéddingi saapsorinedr enthitneglerddynnel
and 20 retracts in a vertical direction, and the
porboangi Agthatdde &onpevoed itn aheembtuaﬁadﬁreotE@ntbybe
extending and retracting the novable leg 17 by using

rotatabnyeméeab@@ (AOL hbktsbhatedhirthe iphoxiamalisend end
tunnel 7 and the distal end tunnel 9 are each shaped

| ar umm sl R eliRe RBEIXaTBl or th
tun@%é Eﬁhggw95§%§§?%z gl%?%F engstuﬁnel 9? sﬁéeF : ¢

1SR Bhoh PSR RS LSO e o, s
A B 00 1 AR ISR WIS e
portion of the distal end tunnel 9.

[0020]

A stationary leg 15 that is disposed by being attached to
the ground is provided under the rotunda 5. A movable leg 17
is provided at the distal end side, in a longitudinal
direction, of the distal end tunnel 9.

The bbarding bridge 1 is supported by the stationary leg
15 and the movable leg 17.

The movable leg 17 is a structure that extends and
retracts in a vertical direction, and the boarding bridge 1
pivots in a vertical direction by extending and retracting the
movable leg 17 by using a drive source (not illustrated).

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

each shaped as a hollow rectangular column. In the proximal

end tunnel 7 and the distal end tunnel 9, steel structural
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link the structural beans, and thereby a tubul ar shape
is 5 formed. The panels may by forned, for exanple, by
steel, resin, or a transparent material (resin or
glass or the like). [0021] The cross-sectional area
of the hollow portion of theggq distal end tunnel 9 is
formed so as to be larger than the 10 cross-sectiona

bean® &a-Ofq e U0 el 2@t £ uniel edged her hghd orecpangidar
of the distal end tunnel 9 is formed so as to guide

col%ﬂﬁiﬁﬁ#&%ﬁﬁﬁﬂiéﬁfg lpéﬂgféFef6% dhendi st alrengefyonel o

stal end tunnel 9 noves in a |ongitudina

di rection as th ble | 7
voti gt S e e T Sk A0 IR Sy Phi b Do oo o
~and decreases. The change in_the distance . between the
Link dihel Brat theation atd 19 FLe 8 omiast 88 BY-SThrs

i ncrease and decrease. The rotunda 5, the proximl end
formemnelThe, vamglishaadi svalfor@adit drftel SRS proi HerP L

with a passage (not illustrated) 20 substantially _
resalongr thet emsperéengidteheabolreninhpchgihes or the like).

passengers pass. [0022] The head 11 is provided with
[ooze head body 19 that is installed at the distal end

portion of the distal end tunnel 9 25 and a |i nking

Pofd 0nrSds L hate { bRks LheahgadrhRediolforngotBeodSof the
oorway portion 23 of the aircraft 13. The head body

d
R LR S e T
cross-sectional area of the proximal end tunnel 7. The hollow
portion of the distal end tunnel 9 is formed so as to guide
the outer peripheral surface of the distal end tunnel 7. The
distal end tunnel 9 moves in a longitudinal direction N as the
movable leg 17 moves, and the length of the boarding bridge 1
thereby increases and decreases. The change in the distance
between the rotunda 5 and the aircraft 13 is accommodated by
this increase and decreasé.

The rotunda 5, the proximal end tunnel 7, and the distal
end tunnel 9 are provided with a passage (not illustrated)
substantially along the entire length thereof on which the
passengers pass.

[0022]
The head 11 is provided with a head body 19 that is

installed at the distal end portion of the distal end tunnel 9

and a linking portion 21 that links the head body 19 and the
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The I'inking portion 21 has a substantially rectangul ar
shape. 5 The head body is forned so as to rotate
centered on the center point 0. Acconpanying the
rotati on of the head body 19, as shown in FIG 2, the
l'i nking portion 21 carries pgt an oscillating
nmovenent within a constant angul ar range. A |inking

dootsv@ﬁ{ ﬁk@&nwmlﬁq@r@l\@@@f@tlj he distal end 10
por

|on of the l'i nki ng portion 21, extends and
I ' a
beﬁ oW s ruc wq%%%gér gﬁtd?m %ﬁ%% %GP%PE‘%&H%@emyand
ortlon 2 at the door 26 can be o ened nd .
the P4, T dod dOtRI® 4TOTRE | TELSRT Dbra et ol vt s rection.
13 15 [0023] . FIG_ 3 is a partial plan view that_ shows
Thet#%ﬂ%@%%é&&@ﬁﬂnt¥%uh¢% # iRt Ft iRkl nebRC ianatther shape.
passage 27 is provided with a stationary passage 29,
The dread i pdent s passeee 31, aankto ar ¢ tbbercedappeed 330 tlge center
The stationary passage 29 is arranged so as to ‘
poift aver $ecdnipanhydady body r18 =nicbrt ef Itk ilgpddrddyon 21 ,as
and rotates along wth the rotation of the head body

showk® iMotEGt hat the 1imking peptioben2Rlcanyieotate an
around the head body 19, and in this case, only the

oscfi%t%rﬂo@éﬁé%@%g&iﬁaé é:énQQéhE'QH&QléIr FARge25 A

Ing”portion 21 rotates. [O I'n order"to

LingE00eEL. £ e o6l b0 [ pgengy e abr &t ot Lapae

oper ati ng- conttol panel S. use

portion of the linking portion 21, extends and retracts in a
longitudinal direction due to having a bellow structure,
covers the periphery of the doorway portion 23 such that the
door 26 can be opened, and is in close contact along the skin
of the aircraft 13.

[0023]

FIG. 3 is a partial plan view that shows the passage 27
that is inside of the head 11.

The passage 27 is provided with a staticnary passage 29,
an alignment passage 31, and a rubber damper 33.

The stationar? passage 29 1s arranged so as to traverse
the head body 19 and the linking portion 21, and rotates along
with the rotation of the head body 19. Note that the linking
portion 21 may rotate around the head body 19, and in this
case, only the stationary passage 29 that is positioned at the

linking portion 21 rotates.
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operate the boarding bridge 1 is provided at a side
portion of 5 the stationary passage 29. The rubber
danper 33 is installed at the |lower portion of the
di stal end of the stationary passage 27 over
substantially the entire wdth thereof so as to
protrude fromthe stationary passage 29. The rubber
[009@ er 33 functions to reduce the 10 shock when the
stationary passage 27 brought into contact with the

A L§r otk 13t8ngoﬁgeg? pLal poLhe.sepshallensbehueenet he

Paf*ehd portion |gnnent passag the
doorma¥% portion 23, ing floor
f

, 025

airgppblal3r pAsSBEE} - 3BS SﬂnLFPén%ﬂ?f ?%o{iba?ﬁgng‘%%go
direction tilt alignment passage) 37, and a sliding

Operﬁbértbglb@ﬁﬁ@lﬁas§5§@¥638 aﬁep5989ﬁa@daFnatﬁéde portion of
al i gnnent passage 31. The elevating floor 35 is

thei attbliberdrat poheageakPonary 20 passage 29 such that
the distal end side pivots in a vertical direction
dughtortibBepi dakhpehabBsigpinetiangedxiag) the. 1Bwer portion of
direction of the extension of the pivot shafts 41 is

theda§995§deﬁe 8% tRebatsubshamti akkyaper pandiveu! aubls@antially
the passenger traffic direction T. Therefore, the

p h 4 e.arcanged (0]
SRy S PA F E RP Gipagoeoe

paskdgZobo. ASTSLOMLLL, FhGipdr §3SELAN: EYhENEET rdducthtal

shock when the stationary passage 27 brought into contact with
the aircraft 13 and to maintain the separation between the
distal end portion of the alignment passage 31 and the doorway
portion 23.

(0025}

An elevating floor (elevator passage) 35, an alignment
floor (transverse direction tilt alignment passage) 37, and a
sliding floo; (sliding passage) 39 are provided in the
alignment passage 31.

The elevating floor 35 is installed at the stationary
passage 29 such that the distal end side pivots in a vertical
direction due to the pivot shafts (pivoting axis) 41.

The direction of the extension of the pivot shafts 41 is
disposed so as to be substantially perpendicular to the
passenger traffic direction T. Therefore, the pivot shafts 41

are arranged so as to be substantially parallel to the rubber
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notor to rotate an internal threading and thereby
extends and 5 retracts an external threading, is
installed at the stationary passage 29 by a bracket
45. An "L"-shaped lever 47 is installed at the distal
end that is extended and refpacted by the screw
cylinder 43. The distal end of the lever 47 is
dampid aghed to a shaft 49 that is freely rotatably
supported at 10 the stationary passage 29 side. One
(00 of the lever 57 is attached to the shaft 49, and
e other end thereof is attached to the elevating
floor 35. The shaft, 49 rotates vja ue to
tHeS DBRAThstdF Bhd Tretd ST Oh OF M e%c‘lrng&%?kh ?s
43, and due to 15t ivoting of the |ever 51, th
motey e“iﬁatlfcﬁ%f?@o%? %%Q@Estl}l%ea %ri“il%a?h%ﬁ}e%tﬁ”éﬁends and
centered on the pivot shafts 41. [0027] The distal
rettsiae oftetm bl flgmadingl obs B7stalledbst abréabtytionary
parallel to the rubber danper 33, and the head 20 body
pasd&ysize b hatbisckethed 8l stral "andshepeel 1% wide}7 fior s
a pentagon with a peak in the shape of a triangle.

instdBled@| ROt L 00T 331 shat SPosedténgédeand tBEracted by
eIevatlng floor 35. Specifically, except at the edge

the gcf &kéﬂﬁh ngh Si %etcﬁesrt‘,eﬁﬁ’eﬂch%ial’d@%eglmrls

pose SO as to be 25 enclosed by
e AR RO o0 anf o e LD eyl gt o
installed within the_ele t|n floo 3? %ychltyag é?
the F SF G ORAEY U BIVORE TR varts il e
attached to the shaft 49, and the other end therecf is
attached to the elevating floor 35.

The shaft 49 rotates via the lever 47 due to the
extension and retraction of the screw cylinder 43, and due to
the pivoting of the lever 51, the elevating floor 35 pivots in
a vertical direction centered on the pivot shafts 41l.

[0027]

The distal end side of the alignment floor 37 is
substantially parallel to the rubber damper 33, and the head
body 19 side, that is, the distal eﬁd tunnel 9 side, forms a
pentagon with a peak in the shape of a triangle. The
alignment floor 37 is disposed inside of the elevating floor
35. Specifically, except at the edge on the distal end side
thereof, the alignment floor 37 is disposed so as to be

enclosed by the elevating flcor 35, and so as to be flush with
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direction due to the pivot shafts (pivot axes) 53. The
pivot 5 shafts 53 are di sposed inside the edge of the
alignnent floor 37 on the head body 19 side so as to
face the distal end side of in the passenger traffic
direction, and the right sige thereof is disposed
al ong the edge that is near the head body 19 side.
the OEERI 018y theoPiyot shafts 53 are di sposed so as to
10 extend in a direction that is perpendicular to the
p n fl Lrecton. ].,: As:sh | :
P S et ol | SRt T oRlo i e R AT NS vating
rotate an internal threadin o _extend and retract_an
£1092 3 Rivial LATF 6aF LS rSL | HATaF 140 BhVohe oh cvatthg cal
_ floor 35 by the bracket 57, An arc-shaped |ever 59 is
direeiien | & ato t Hee B <o bl SRECS nAPTBRE eRti8Shnd r ef RECPEVOT
the screw cylinder 55. The end portion of the |ever
shaf0si 83 arracthespeocd thaideothe efipehofstheeel ygnment floor
rotatably supported at the elevating floor 35 20 side.
37 &netkadhefidtbedar t9shapedsbensr t63Lasei hbealitetlalr erflyside
rotatably on a projecting portion of the shaft 61, and
of lhethotpgEsengethergetibsdinstaibayg hnaetyer ot ghabkyde
on a shaft 65 that is supported by the bracket 67

theé%ﬁ%ti§ Al tashed Loohhernal Lgpaeptatl 99rndir 2BeThead body

61 rotates via the levefr 59 due to the 19

_ Ch i |
R e R R B A R

centered th ivot shafts 53 e to the
ext%%gngnrgiggagctfog that is perpen gcu&ar to t%gegag%enger

traffic direction T.
[0028]

As shown in FIG. 5, the screw cylinder 55, which has a
motor to rotate an internal threading to extend and retract an
external threading, is installed on the elevating floor 35 by
the bracket 57. An arc-shaped lever 59 is installed at the
distal end that extends and retracts the screw cylinder 55.
The end portion of the lever 59 is attached to a shaft 61,
which is freely rotatably supported at the elevating floor 35
side. One end of the arc-shaped lever 63 is installed freely
rotatably on a projecting portion of the shaft 61, and the
other end thereof is installed freely rotatably on a shaft 65
that is supported by the bracket 67 that is attached to the
alignment floor 37.

The shaft 61 rotates via the lever 59 due to the
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[0029] 5 The sliding floor 39 is a plate nenber
having a substantially rectangular shape, and is
install ed under the alignnment floor 37 so as to be
freely raised and lowered in the passenger traffic
direction T due to guiding mechanisns 71. 10 Each
gui di ng nechanism 71 is formed by a guiding portion

extgr?’sfct}@taﬂé +dst A £5h by beh dosatdacheri h@£hes, and the
alignnent floor 37 and a guiding plate 75 that is

all%. L3 | f%égugﬁréfw%f% ng Véf@?éa§9d§9e@§1&§ 8éﬁ€@9ed on

ong t e passe er traffic direction

shock- ahsor bi n nber I S,lnsta d t sta
the G o T O b1 07 HEV 1121 P f%%o?rséée?e%g e

substantially the entire wdth thereof. [0030] The
[00%pkration of the boarding bridge 1 according to the

20 present enbodi ment that has been expl ai ned above

wi The noli dbng ekpber ng®. iThe boakdi Rgber dgavingsajn

standby node when the nost of the proxinmal end tunne
subFtaistfatllyntectiegdl st athapd, t andels9insaglihdwnnggr the

the two-dot chain line in FIG 2, that is, the 25

alidenahh plodhesposs dhogrbrbdgerdels retlseadand0lowbend in
the aircraft 13 arrives, the novable leg 17 is

the OPEEALE eraﬁgafffcd&§féht§8g tunpel 8 gﬁ!@inQOMQEﬁahﬂgms
alrcraft 13. That is, the boarding bri

71_extended. At

Each guiding mechanism 71 is formed by a guiding portion
73 that is installed by being attached to the alignment floor
37 and a guiding plate 75 that is installed under the sliding
floor 39 so as to extend along the passehger traffic direction
T.

A rubber shock-absorbing member 79 is installed at the
distal end portion of the sliding floor 39 along substantially
the entire width thereof.

[0030]

The operation of the boarding bridge 1 according to the
present embodiment that has been explained above will now be
explained.

The boarding bridge 1 is in standby mode when the most of
the proximal end tunnel 7 is fit into the distal end tunnel 9,
as shown by the two-dot chain line in FIG. 2, that is, the

length of the boarding bridge 1 is reduced.
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this tinme, the elevating floor 35 pivots downward so
as to 5 becone flush with the stationary passage 29.
[0031] In the case of a md-sized or a |arge-body
aircraft 13, as shown in FIG 1, the boarding bridge
1 extends so as to be substantially parallel to the
ground. In this case, the head 10 11 approaches the

dogruaytRer Lieprastof 3t heraegl atheldovaple wBgN1thes
l'inking section 25 of the linking portion 21 reaches

ope?a?&&deéﬁéntﬂéddEgﬁéi'8Hd0999ﬁ5ﬂ99tHSvQ90E$@¥r80Ehbon
is, a position at which the rubber danper

f h
ot i P U LTI IRt o

t he, hei ght itions of _the ati.on assage 29 of
tthhElﬂ%adtBﬁ fﬁﬁaEthtﬁéOSFuéhnﬁﬁFog 938@wgf §Peas To

posi ti oned, for exa about 100 to 150 mm bel ow t he
bechepghtupbsii Fbnthe 6 ngét#PBéFYpBﬁﬁﬁéﬁezi9of t he doorway
portion 20 23, as shown in FIG 4 and FIG 5. This
[00diLstance is one exanple, and for exanple, the
di stance may al so be set to 200 to 300 mMm In this
st aheththeakienkifng sedts0Red5ors aextendetoly thecraft 13,
aircraft 13 side, and the distal end thereof is

as BREWEN NI BLE. 25 ehespoeentagt baliene thex$kinBsOkot R& to be
aircraft 13. 21 [0032] In this manner, when the head

sub%%aﬁ@ggfig FEQaEQ%l?%BCEﬁEtgr%%ndﬁhelgogﬁlg6c9§egh@he head

oorway portion i s opened.
11 approaches the doorway portion 23 of the aircraft 13, and

when the linking section 25 of the linking portion 21 reaches
a predetermined position opposing the doorway portion 23, that
is, a position at which the rubber damper 33 abuts the
aircraft 13, the extension and movement of the boarding bridge
1 is stopped.

At this time, the height positicns of the stationary
passage 29 of the head body 19 and the alignment passage 31
are positioned, for example, about 100 to 150 mm below the
height position of the flcor portion 24 of the doorway portion
23, as shown in FIG. 4 and FIG. 5. This distance is one
example, and for example, the distance may aiso be set to 200
to 300 mm.

In this state, the linking section 25 is extended to the
aircraft 13 side, and the distal end thereof is brought into

close contact along the skin of the aircraft 13.
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At this time, because the alignnent passage 31 is
pi voted 5 downward, that is, becones positioned
sufficiently lower than the floor portion 24, the
door 26 can be opened w thout hindrance. After the
door 26 has been opened, thgjscrew cylinder 43 is
extended, the elevating floor 35 is pivoted upward
joostch 10 that the extension of the upper surface of the
elevating floor 35 is positioned at the distal

p I r
T 44*26%&& %ﬁ%ﬁfge%% L e Sor O arerart
13 vanced f%émafqg} t he shoqg absor bi ng _nmenb
 7T920US" the G %’“’alﬂ%%% operat i ohs Rans e
visual |y perforned b an _operator. In this case,
beehudet $ Heler @@w%d@ﬁ% R GEEBD P2F A EFafl | 1§ hReyvoted
can easily be finely adjusted. [0033] 20 Thereb
dowrgeriadis et a pabssades fand rivesl § hared ssebht ¢ heobby ¥®‘®‘ﬁ¥ than
the floor portion 24 of the doorway portion 23 to the
the st ktoonar ¥t passate 29 passehfersn awmdopengdrvitobar,
passengers in wheel chairs, can nove easily fromthe
hindtdgcaft 13 to the head 11 without the presence of
any level 25 differences. In addition, the occurrence

Of p B4 HALh ONGoSHCHE Aas %&H%;@éﬁé&nggﬁé 5ELBRI BY1 Ohder 43
falling can be reduced, and the passengers can pass

is SH&lY t@ﬁgtemgmg about $E1 PRI DG, OF cqf BLLLPE: such

that the extension of the upper surface of the elevating floor
35 is positioned at the distal portion of the floor portion
24,

Next, the screw cylinder 69 is extended, and the sliding
floor 39 is advanced forward until the shock-absorbing member
79 abuts the aircraft 13.

These operations can be visually performed by an
operator. In this case, because the screw cylinders 43 and 69
are small, they can easily be finely adjusted.

[0033]

Thereby, because a passage is formed that is continuous
from the floor portion 24 of the doorway portion 23 to the
stationary passadge 29, passengers, ahd in particular,
passengers in wheel chairs, can move easily from the aircraft
13 to the head 11 without the presence of any level

differences. In addition, the occurrence of situations such
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[0034] 5 When the passage of the passengers has
conpl eted, the boarding bridge 1 returns to the
standby position by reversing the procedure that has
been descri bed above. In this manner, the alignnment of
the alignnment passage 31 i%zonly carried out during
the initial connection and the 10 final separation,
as @Rd %B§§eh8§r§0§£ﬂpﬁgn§ngrd@BQ@&HQngaﬁfbepﬂéaﬁﬁgﬁrsaha the
not hi ndered, and thereby, the boarding and

pasgﬁgggﬁgyegn[%agg]sﬁgxt?n?EEﬁoﬁ@an§r%Ethggoﬁﬂttr&Pﬁlng or

e case In t he
£ lgortion 21 is rotated 15 and connected to a snal
a13tPEraft 13 on the left side, as shown by the two-dot
chain line in FIG 2, wll be explained wth
[00P&ference to FIG 9 to FIG 12. Because the doorway
portion 23 of a small aircraft 13 is at a |low
po8henorhet hesbeardpigthei Bgesenusrexhafdeamphielredy héhe
20 novable leg is retracted and the distal end is
boatridlihgdbrddeawar dethimnthits thsestasdbyowmesiniBnGbyd reversing
when the head 11 approaches the doorway portion 23 of

thet Beoaktoraf thd8, hat BeeposSkkicenbek ghbly .separat ed
fromthe aircraft 13, for exanple, 25 at a position

separ ghed ﬂxnaeguttﬁ@oaﬁﬁgnheﬁteé&e&%boalqbnh%%tZ%assage 31
boar di ng bridge is stopped. [0036] Next, the degree

is 8Blea 9&&%'Hsgthgﬂﬁgﬁgt@%eSEBQEQ%lf%%%Bectlon and the

final separation, and thus the bcarding and debecarding of
passengers is not hindered, and thereby, the boarding and
deboarding of the passengers can be carried out smoothly.
[0035]

Next, the case in which the linking portion 21 is rotated
and connected to a small aircraft 13 on the left side, as
shown by the two-dot chain line in FIG. 2, will be explained
with reference to FIG. 9 to FIG. iZ2.

Because the doorway portion 23 of a small aircraft 13 is
at a low position, the boarding bridge 1 is extended while the
movable leg is retracted and the distal end is tilted
downward.

In this case, as shown in FIG. 9, when the head 11
approaches the doorway portion 23 of the aircraft 13, at a
position slightly separated from the aircraft 13, for example,

at a position separated by about 500 mm, the extension of the
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39 and the floor portion 24 is adjusted. 5 When the
screw cylinder 55 is extended and the alignnent floor
37 pivots upward fromthe state that is shown in FIG
6, viewed fromthe head body 19 side, the head body
19 having a |arge pivotingpgadius, the right side
thereof is high in conparison to the left side, as

hoa b dd G s W Mesat he distal end tilts downward
and the linking portion 21 rotates toward the |eft

[00§é e, as shown in FIG 8, the passage surfaces of the
stationary passage 29 and the alignnment passage 31

are tilted such that, when viewed from the aircraft
197 e, THR TR T 7 I NS | ShbT BT bHERT Vi e 18-00 floor
fromthe head body 19 side, tilted such that the right

39 apdiethe Tloperfytion tht ststadeSWA@n the ali gnnent
floor 37 pivots a predeterm ned anount upward, as
shoven | the | rgy ehbindegnbenis ¢xbordsd sa@d beenadégnment
substantially horizontal, that is, substantially

flogaral lelveéios tiewdtdof r@or thensR4te 20hdn s GhdoOn ihi §1G. 6,
state is viewed fromthe side. [0037] Then the

viehodr gifg Bié dgead bsdpga nsedéenedrd hthe beag 1% having a
approaches the doorway portion 23 of the aircraft 13,

lar@@d?%@gﬂin%hfaﬁy@g?rtﬁ@nP§%h§3si&@cbﬁéré090§gth@ﬂh in
abutting the aircraft 25 13, the extension and

confLEFBIL 21 1% PO GLRO, PEL B8y 2855 ppped T
ai perart, 13,5108, ang £0e 9 9tah,e0d Lhe el 13nilng

portion 21 rotates toward the left side, as shown in FIG. 8,
the passage surfaces of the stationary passage 29 and the
alignment passage 31 are tilted such that, when viewed from
the aircraft 13 side, the left side has lowered (when viewed
from the head body 19 side, tilted such that the right side is
lowered). In this state, when the alignment floor 37 pivots a
predetermined amount upward, as shown in FIG. 8, the alignment
floor 37 can be made substantially horizontal, that is,
substantially parallel to the floor portion 24.

In FIG. 10, this state is viewed from the side.
[0037]

Then the boarding bridge 1 is again extended, the head 11
approaches the doorway portion 23 of the aircraft 13, and when
the rubber damper 33 reaches a position abutting the aircraft

13, the extension and movement of the becarding bridge 1 is
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contact with the skin of the aircraft 13. 5 [0038] In
this manner, when the head 11 is in contact with the
aircraft 13, the door 26 of the doorway portion 23 is
opened. At this time, the alignnent passage 31 is
pi vot ed downward, that is, pasitioned sufficiently
| ower than the 10 floor portion 24, and thus the door
Stoﬁgegan be opened wi thout hindrance. After the door 26
as been opened, the screw cylinder 43 is extended,

theneleygLi ggni(hﬁgr s35LRLYOLS YaWRLE cSiel thakrd hee

extension o he dpper surface of the elevating floor

.35 i osi tion d at, t.he dlst | t.he
alrﬁg?%go%§ %la?feﬁgg to Fpéftf%)e x%, g%&é%owﬁ%iéﬁﬁ%
the screw cylinder 69 is exten , and the
OH§PFE|WQ P 68R 881psCidvRfcad IGRET gﬁe
shock- absor bi ng nmenber 79 abuts the aircraft 13. 20
[00PRése operations can be visually perforned by an
operator. In this case, because the screw cylinders
43In58hisamdnB@rar ehemlthe hieeyl ddn isasil wapdafdtneiith the
adj usted. [0039] Thereby, a passage is forned that is
aireeatfitnugys theodoblte 2625 ff kher dpolrivagn p4 tdfort 1?8 is opened.
doorway portion 23 to the stationary 25 passage 29,

angtt pus st l&@m@aS%ﬁgggmgn%%ﬂ R aRafaldec Wiaris fplvoted
passengers in wheel chairs, can easily nove fromthe

dowﬁh%%ﬁapra{slgo 5%%1%§%%e%1éwﬂ%TBﬂéﬂ%T%-Q‘%%%"%héﬁ the

floor portion 24, and thus the door 26 can be opened without
hindrance.

After the door 26 has been opened, the screw cylinder 43
is extended, the elevating flocor 35 pivots upward such that
the extension of the upper surface of the elevating floor 35
is positioned at the distal portion of the floor portion 24
(refer to FIG. 11).

Next, as shown in FIG. 12, the screw cylinder 62 is
extended, and the sliding floor 39 is advanced until the
shock-absorbing member 79 abuts the aircraft 13.

These operations can be visually performed by an
operator. In this case, because the screw cylinders 43, 55,
and 69 are small, they can easily be finely adjusted.

[0039]
Thereby, a passage is formed that is continuous from the

floor portion 24 of the doorway portion 23 to the stationary
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25

differences. In addition, the occurrence of situations
such 5 as the passengers tripping or falling can be
reduced, and the passengers can pass safely wthout
worrying about tripping or falling. [0040] When the
passage of the passengers has conpleted, the 10
boarding bridge 1 is returned to the standby position

passBgd eMEr SAg e pRcethl esngessr i hed abqyertdduidi s
manner, the alignnment of the alignnment passage 31 1is

p ; ; i i nitial ; q
pas%]%%’?rcsarfﬂ %@éﬂ (ﬁ'ya{l' ’ @fﬂ'é‘é i%ﬁ%@:ﬁ%&g&ﬁ@ a %(Sraft

separation, and thus the bo oar
of .15 pass ers,.can be carried out without. hindrance.
13 by thet | GO Ho B MERORIel b o pakebhger o
. _can be carried out , snmoothly. [001] Note that it is
di LIRS T © &@Véﬁ@é&é&ﬁsiqh%tﬂFQﬁﬁﬁﬁﬂﬁ?:ﬁffﬁ%ﬁﬂﬁqﬁ?ns such
rotunda 5 to the distal end tunnel 9 is connected to
as e passengend Theomidag an. £30bypy cap doe npedueeddt #pd the
t he present enbodi nent, the alignnment floor 37 is
passersjatd echratpd e = evky | wgtlidworw@sry Hogvealeoutt hei@bing or
alignnent floor 37 may be installed at the stationary
falpasgage 26 29, and the elevating floor 35 may be
installed within the alignnment floor 37. In this
[oo£@pe, the sliding floor 39 can be installed at the
el evating fl oor 35.

When the passage of the passengers has completed, the
boarding bridge 1 is returned to the standby position by
reversing the procedures described above.

In this manner, the alignment of the alignment passage 31
is only carried out during the initial connection and the
final separatiop, and thus the boarding and deboarding of
passengers can be carried out without hindrance. Thereby, the
boarding and deboarding ¢f passengers can be carried out
smoothly.

{001]

Note that it is even more advantageous if the passage
from the rotunda 5 to the distal end tunnel 9 is connected to
the passage of the head 11.

[0042]

Also note that in the present embodiment, the alignment

floor 37 is installed at the elevating floor 35. However, the

alignment floor 37 may be installed at the stationary passage
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[0043] 5 Note furthernore that the present invention
is not limted to the enbodi nents descri bed above,
and may be suitably nodified within a range that does
not depart fromthe gist of the present invention. For
exanpl e, the present inventpgn may al so be applied to
10 a boarding bridge 1 that is provided with a

29, said able ounherif ridderiediay end Uim&asw@avwmlmethe

prOX|naI end tunnel 7 and the dlstal end tunne

[ ectd

all%%g% dr ng CLI‘I ?2 tﬁalt %hsl% %?’%\% de qh&lr%nsgtlg)roI‘fgn3 can be
. _Si f unn ortlon nd f a passage that
ins Gohfadia® % DY BhreT %%f an hircrart, &

wherein the passage conprises a stationary passage
[OO%%}tion that communi cates with the tunnel portion and

at least the distal end portion thereof can rotate

i iptanelramireer al typbehie paesege poverbhonhds net

arranged at the distal end portion of 10 the
limstead i omatlye pasisadiengotr ¢ | deasantbad| alstge ) eveli may be

di fferences between the stationary passage portion
suieasl & heo oo d@ywi PRIt i Snrahhe ehhgnaess passagpart from the

portion conprises an elevating portion, at the

gisBI&E | PRarY, PSRN PORLLI QN side, that has a 15 pivot
axis that is substantially perpendicular to the

Sf‘@%f”&émﬁéf fife dbFEELLON; AP, PE YR 52 GENY ELCH OBpE ed to

a boarding bridge 1 that is provided with a suitable number of
intermediate tunnels between the proximal end tunnel 7 and the

distal end tunnel 9.
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axis, and a transverse direction tilt alignnent
passage, at the stationary passage portion side, that
has a pivot axis that extends in a direction that is
per pendi cul ar to the 20 passenger traffic direction
and pivots centered on the piyvot axis; and wherein
one of either the el evating passage or the transverse
whatdif€ctipondd lis.al i gnnment passage is installed at the
stationary passage portion, and the latter is

1. hﬂ%%%'e%féﬁglg 'gg-re'%gﬂe ggq_l gh%og%@r, b%glg% i%lgiaoéi ng

passage t N 28 “rai sed and "l ower

i.nstalled.thereunder in the passenger raffic

Dr oA ot B LR R | T O o 151 b "Bt (fgpne Forms
bridge according to 5 claim1l1l, wherein fhe pivot axis

a pasisadre HranSRFRSH rigetih 23 TY2 0 RYnmR phstagetreratt,
faces the distal end side in the passenger traffic

whemlirection, the left side thereof is positioned at the
distal end side, and the right side thereof s
posid ipnethgd ddmpdiswela ssidet idila By pessapecpongion that
portion for a boarding bridge according to claim1l or

com@lrtd (R Pas WREHIET thed Shock: abser Dbmgaperit oledfat the distal
formed of an elastic material is provided at the

endt?é% ot e ROL £ | of o ¢ Do S{hOb Ngh PASSRGCan 181 fgnfent
oardi ng bridge erein the connecting portion recited
pas%%%§g$o§%§6£ft§4@if§ &rfgngeﬁsagrgﬂédggsggltQﬁddﬁ§£9£on of
the stationary passage portion and adjusts level differences
between the stationary passage portion and the doorway
portion;

the alignment passage portion comprises an elevating
portion, at the stationary passage portion side, that has a
pivot axis that is substantially perpendicular to the
passenger traffic direction and pivots centered on the pivot
axis, and a tTransverse direction tilt alignment passage, at
the stationary passage portion side, that has a pivot axis
that extends in a direction that is perpendicular to the
passenger traffic direction and pivots centered on the pivot
axis; and

wherein one of either the elevating passage or the
transverse direction tilt alignment passage 1is installed at
the stationary passage portion, and the latter is installed

in-plane to the former, and a sliding passage that can be
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the tunnel portion.

28
raised and lowered is installed thereunder in the passenger

traffic direction.

2. A connecting portion for a boarding bridge according to
claim 1, wherein the pivot axis of the transverse direction
tilt alignment passage faces the distal end side in the
passenger traffic direction, the left side thereof is
positioned at the distal end side, and the right side thereof

is positioned at the tunnel side.

3. A connecting portion for a boarding bridge according to
claim 1 or claim 2, wherein a shock-absorbing portion that is
formed of an elastic material is provided at the distal end

portion of the sliding passage.

4. A boarding bridge wherein the connecting portion recited
in any one of claims 1 to 3 is provided at the distal end of

the tunnel portion.



