1 BOARDI NG BRI DGE BACKGROUND OF THE I NVENTION 1. FIELD OF THE | NVENTI ON 5
The present invention relates to a boarding bridge for use in boarding and
al i ghting of passengers on airplanes etc. 2. DESCRI PTION OF RELATED ART
Boardi ng bridges are tunnel -shaped wal kways that connect, for exanple, an
airport termnal building and an airplane, to 10 allow direct boardi ng and
al i ghting of passengers between the terginal bui | di ng and t he airplane.
The internedi ate gangway portion of a boarding bridge is constituted by a

plurality of telescopically fitte y i.ts and extends and contracts
by the relative novenent of 15 thgoggﬁg&gyBﬁﬁﬁgg in the. |ongitudinal

direction. A gangway unit at the distal end is supported by a novable | eg
equi pped wth a traveling unit at the lower part. The novable leg travels
by means of the traveling unit, so that the internediate gangway portion
extends and contracts or swWigsCROURBoOE THE TBYRNBAPNbui | di ng side. Doing
so copes with the gap between the termnal building and the airplane or a
di f f er encke. | wipagl tQOMAHE rie@NTnshi p  t herebetween. The traveling unit is
general ly nounted bel ow a 25 horizontally extendi ng support beam provi ded
at the lower ppé present invention relates to a boarding bridge for

use in boarding and alighting of passengers on airplanes etc.

2. DESCRIPTION CF RELATED ART

Boarding bridges are tunnel-shaped walkways that connect,
for example, an airport terminal building and an airplane, to

10 allow direct boarding and alighting of passengers between the
terminal building and the airplane.

The intermediate gangway portion of a bearding bridge is
constituted by a plurality of telescopically fitted gangway
units and extends and contracts by the relative movement of

15 the gangway units in the longitudinal direction. A gangway
unit at the distal end is supported by a movable leg equipped
with a traveling unit at the lower part. The movable leg
travels by means of the traveling unit, so that the
intermediate gangway portion extends and contracts or swings

20 about the terminal building side.

Doing sc¢ copes with the gap between the terminal building
and the airplane or a difference in positional relationship
therebetween.

The traveling unit is generally mounted below a

25 horizontally extending support beam provided at the lower part



2 of the novable |l eg. As shown in Japanese Unexam ned Patent Application,
Publ i cati on No. 2004-82833, for exanple, the traveling unit is provided
with a rotating table at the center of the support 5 beam (| ateral menber)
so as to rotate about the vertical axis. The rotating table is equipped
with an axle nounted at the Ilower part with a pin and right and |eft
wheel s that are rotatably nounted at thﬁ ends of the axle. The right and
| eft wheels are configured to be indepefidently rotationally driven 10 via

separate g£i¥'gg mLors ?2% reduci ng gears. This supports only the

w dt hwi se"central "portion;“the interval between the right and | eft wheels
is narrow, and the axle is attached to the rotating table with the pin.
Therefore, it HasSProvl efsYsPaRERCsVaBHAMLY &ch PRé§pond®Rlo Bt i dt hwi se
external force that acts on the boarding bridge, so that the boarding
bridge i sFpPbhedtbcsway: T6040bv83Bheserpesbierns, fbe éxamsiend wridveld ng
unit shown in Japanese Unexam ned Patent Application, Publication No.
2006- 18206007V 5dpd oposeda 20tkting prbvkded whethcsuppar toff rtaresiratrtar e
rotatable about the vertical axis at the |ower parts of both ends of the
suppobt beesm Aldosizdnhakbyrextendsngoaxbeste whioth ansheelrtiicsif iaxad.is
rotatably supported by each support frane. A traveling notor is connected
to the extiendidig: POoRyi 0,08 {Beequipped with an axle mounted at the

lower part with a pin and right and left wheels that are

rotatably mounted at the ends of the axle. The right and left

wheels are configured to be independently rotationally driven

10  via separate driving motors and reducing gears.

This supports only the widthwise central portion; the
interval between the right and left wheels is narrow; and the
axle is attached to the rotating table with the pin.

Therefore, it has problems of low stability in response to a
15 widthwise external force that acts on the boarding bridge, so
that the boarding bridge is prone to sway.

To solve these problems, for example, a traveling unit
shown in Japanese Unexamined Patent Application, Publication
No. 2006-18206C is proposed.

20 It is provided with support frames that are rotatable
about the vertical axis at the lower parts of both ends of the
support beam. A horizontally extending axle to which a wheel
is fixed is rotatably supported by each support frame. A

traveling motor is connected to the extending portion of the

25 axle. Thus, when the traveling motor is driven, the driving



25 axle. Thus, when the traveling notor is driven, the driving 3 wheel
rotates about the horizontal axis through the axle and travels. The
support frames at both sides are configured to be individually rotated
about the vertical axis by the separate nmotors. 5 Since the interval

bet ween the wheels is substantially equal to the length of the support
beam a long interval between the wheels can be ensured as conpared with
that of Japanese Unexam ned Patent Application, Publication No. 2004-
82833. Accordi ngl the stability of the boarding bridge can 1Q be
inproved.wﬁ%%idgggéBgﬁrﬁgoPﬁ Héﬁaﬁ8§ézeﬁé§ nPréd Parendh Aﬁﬁl@éﬁ@i@ﬂ?
Publ i cati on No, 2004-82833 and Japanese Unexam ned Patent Application,
Publ i cat i bF? @15 2008:eL82080° T S ubpyies | dadeoWw t hidap aheersniTaerefloke, the
wheel s need to 15 be large to carry a heavy |oad for a heavy-load (for
exanpl e, b¢ohedibodral hg betdged whboh cbsubestinali ghicodtys thibr eover,
there is alimtation to increasing the size of the wheels, which leads to
limting sepeltdtensofors. manufacturing a very large (for exanple, very

| ong) boarding 20 bridge. Wth the disclosure in Japanese Unexam ned

Patent Applicatn®f, ciubl heat-9n Dot w20R6114820Q680e1Lhe ssuppektinfriamas that
change the directions of the wheels are separately and
equal to the length of the support beam, a long interval
between the wheels can be ensured as compared with that of
Japanese Unexamined Patent Application, Publication No. 2004-
82833. Accordingly, the stability of the boarding bridge can
i0 be improved.

The disclosures in Japanese Unexamined Patent
Application, Publication No. 2004-82833 and Japanese
Unexamined Patent Applicaticn, Publication No. 2006-182060
support loads with twoe wheels. Therefore, the wheels need to

15 be large to carry a heavy load for a heavy-load (for example,
long) boarding bridge, which results in high costs.

Moreover, there is a limitation to increasing the size of
the wheels, which leads to limiting conditions for
manufacturing a very large (for example, very long) boarding

20 bridge.

With the disclosure in Japanese Unexamined Patent
Application, Publication No. 2006-182060, the support frames
that change the directions of the wheels are separately and
independently driven by the separate motors. Therefore, this

25 needs advanced, complicated control to set the rotating angles



i ndependently driven by the separate notors. Therefore, this 25 needs
advanced, conplicated control to set the rotating angles 4 thereof to
appropri ate val ues, and because the driving units are nounted to the each
wheel the costs are increased. BRI EF SUMVARY OF THE I NVENTION 5 In

consi deration of the above problens, it is an object of the present
invention to provide a boarding bridge mhlch can cope with an increase in
si ze whil e being capabl e of using smal | ‘wheel s, which can easily be
oper at ed, and whi ch has roved stability. 10 To solve the above

probl ens, ?%ﬁe%FeE%n?pPHQEWEPBﬁ 48opes- FHQ PErPOREN G "SoIdFtivarRY. YA tdspect
of the present invention is a boarding bridge including a plurality of
gangway u®¥$sm@@$%@@obpcéhﬁyeﬂpbtéﬂeego@éﬁh@pséﬁda@épé@K@é@ﬁeﬁelative
novenent in a longitudinal 15 direction; and a traveling unit nounted at
the lower part of a supporting nenber that supports the gangway unit at
the distal end and noving the supporting nmenber by traveling;, wherein the

travel ing unit includes appdipr simeaveldmng evincasidicgposed with a
certain distance therebetween in the wi dthw se 20 direction of the gangway

uni t, sthe travml&gngﬁaégg@lsﬁcsf }aaau Rgog8 Wﬁéb@le%at abl & saboutrdect
vertlcally extending axis, a plurality of eel's rofatably mounted to the

axle witha ccertaln. gt SL"&‘G‘&ﬁtRQErEQ%\_”‘S@Qdeanb%a‘}rdl}‘&;“%r%@%%h&*&%t

can cope with an increase in size while being capable of using
small wheels, which can easily be operated, and which has
improved stability.

10 To solve the above problems, the present invention adopts
the following solutions.

An aspect of the present invention is a boarding bridge
including a plurality of gangway units telescopically fitted
together and capable of relative movement in & longitudinal

15 direction; and a traveling unit mounted at the lower part of a
supporting member that supports the gangway unit at the distal
end and moving the supporting member by traveling; wherein the
traveling unit includes a pair of traveling devices disposed
with a certain distance therebetween in the widthwise

20 direction of the gangway unit, the traveling devices each
having an axle rotatable about a vertically extending axis, a
plurality of wheels rotatably mounted to the axle with a
certain distance therebetween, and a driving member that
rotationally drives the axle; and a synchronizing member that

25 synchronizes the rotation angles of the axles of the pair of



rotationally drives the axle; and a synchronizing nenber that 25
synchroni zes the rotation angles of the axles of the pair of 5 traveling
devi ces. According to this aspect, since the pair of traveling devices
each provided with the plurality of wheels are disposed with a certain

di stance therebetween in the widthwise 5 direction, the distal end of the
boarding bridge is supported by at |east four wheels. Accordingly, a | oad
i nposed on one wheel becones hal f or | ess of that of the conventional
structure suggﬁrted bé,tmo wheel s, which neans that relatively smal
wheel s cah’ D& usBE. 9291 ¥RPs can reduce the cost of manufacturing the
wheel s, which increases geonetrically. Mreover, this can prevent the
wheel s from bet®fPRgLNENEPI AFiEoAdPECERS SilkCrarliftadun vd & raverlyinar ge
(for exanple, very long) boarding bridge. Furthernore, the boarding bridge
i s suppordedibysthachlbruhedks whah ahe proviededyat ff etireedrs moree | ocati ons
with a certain distance therebetween in the wdthw se direction, which
reduces tdiespendeneythoasvengadtedt atanwedt Rire®e ceeleer Aal ther 68 cagtding on
t he boarding bridge, thereby inproving the stability. 20 Since the

synchioni i Ag-resher t hbahi syRcheqni 2es chheyohotahion angkes Ofsihe @des of
the pair of traveling devices 1is provided, the traveling directions of the
wheel s ObeOE@ least four wheels. Accordingly, a load imposed on one
wheel becomes half or less of that of the conventional
structure supported by two wheels, which means that relatively
small wheels can be used.
10 This can reduce the cost of manufacturing the wheels,
which increases geometrically. Moreover, this can prevent the
wheels from becoming limiting conditions in manufacturing a
very large (for example, very long) boarding bridge.
Furthermore, the becarding bridge is supported by the
15 wheels that are provided at four or more locations with a
certain distance therebetween in the widthwise direction,
which reduces the tendency to swing due to a widthwise
external force acting on the boarding bridge, thereby
improving the stability.
20 Since the synchronizing member that synchronizes the
rotation angles of the axles of the pair of traveling devices
is provided, the traveling directions of the wheels of both
the traveling devices can be made equal by the synchronizing

member. Accordingly, since this eliminates advanced and

25 complicated contrel for the operation of the boarding bridge,



the traveling devices can be nmade equal by the synchronizing nenber.
Accordingly, since this elimnates advanced and 25 conplicated control for
t he operation of the boarding bridge, 6 the boarding bridge can be

manuf actured at correspondingly low cost and can easily be operated. In

t he above aspect, it is preferable that the synchronizing nenber be
configured to integrally connect the 5 rotating parts of the individual
axl es. Wien the rotating parts of the i ndi vi dual axles are integrally
connected_jn this way,, both the rotating _parts are integrally operated,
Chat 1s. FBfardaroiBYi RALOPRe Tt BE| BANCARGIET oG HEhE e praHr ey dov
that is, the traveling 10 directions of the wheels, can be synchronized
easi |y and°Shceifatelyeaphlyhecapbfeahspect, it is preferable that the
synchroni zi ng nmenber include sprockets nmounted to the rotating parts of

t he individual TAxies ahdva ehapatw Adi Ag beeleenbike thd% $preockets. Wth
this configuration, the sprockets nounted to the rotating parts of both of
t he axl essywmtlatenbyibhemamiéngbeanouit gof-etihecchaiktbrgrad livhabnthketsphecket s
nounted to the rotating parts of the axles are rotated by the same anount.

20 I nsot hestawids, psrdgeot heneot Al 0NdaADURkSe@f the rotating parts are
determ ned by the chain, the rotation

When the rotating parts of the individual axles are
integrally connected in this way, both the rotating parts are
integrally operated, that is, rotated, so that the rotation
angles of the individual axles, that is, the traveling

10 directions of the wheels, can be synchronized easily and
accurately,

In the above aspect, it is preferable that the
synchrenizing member include sprockets mounted to the rotating
parts of the individual axles and a chain winding between the

15 sprockets.

With this configuration, the sprockets mounted to the
rotating parts of both of the axles rotate by the moving
amount of the chain, so that the sprockets mounted to the
rotating parts of the axles are rotated by the same amount.

290 In other words, since the rotation amounts of the
rotating parts are determined by the chain, the rotation
amounts of both of the rotating parts, that is, the traveling
directions of the wheels, can be synchronized easily and
accurately.

25 In the above aspect, it is preferable that a stopping



anounts of both of the rotating parts, that is, the traveling directions
of the wheels, can be synchronized easily and accurately. 25 In the above
aspect, it is preferable that a stopping 7 nenber for stopping the
novenment of the chain be provided. Since the stopping nenber for stopping
t he nmovenent of the chain is provided in this way, when the novenent of
the <chain is stopped by the stopping negber, the rotating parts of 5 the
axl es can be fixed so as not to rotate. For exanple, activating the

st oppi ng [ after.determning the travel.in direction elimnates the
wobbr e of TERBS B8l oSt aPP PG e TP emcFEagdl (g, SHIE 16 Bk Ty
effective when_traveljng sone, long distance in a fixed direction, such as
in traveling 1§l§F?anﬁtSEH@BHFQAEEEPBWnéoﬁoSﬁﬁ@pﬁpéséﬁ@ MVERE SN °% he
pair of traveling devices each provided with the plurality of wheels are
di sposed Wrehchager iai Aravédadcent heiebeeweenhien the wicdemsinge ofdithect i on.
Therefore, this can reduce the cost of 15 manufacturing the wheels and can
prevent tdeawheesssteppedbegonhagstbpptnggmeobedict, i ahs irpteadwnigagiattisng fa
very large (for exanple, very long) boarding bridge. Moreover, the

boar dbng ¢ dgelés suppoet edxby tbeavhgekstodirspased Wwbh axgeplain

di stance therebetween in the widthwi se 20 direction, which reduces the
tendency 4@ sWonhguend OsBopping member after determining the traveling
direction eliminates the wobble of the wheels, allowing stable
traveling. This 1s particularly effective when traveling some
long distance in a fixed direction, such as in traveling
10 straight ahead.

According te the present invention, the pair of traveling
devices each provided with the plurality of wheels are
disposed with a certain distance therebetween in the widthwise
direction. Therefore, this can reduce the cost of

15  manufacturing the wheels and can prevent the wheels from
pecoming limiting conditions in manufacturing a very large
(for example, very long) boarding bridge.

Moreover, the boarding bridge is supported by the wheels

disposed with a certain distance therebetween in the widthwise

20  direction, which reduces the tendency to swing due to a
widthwise external force acting on the boarding bridge,
thereby improving the stability.

Furthermore, since the synchronizing member that
synchronizes the rotation angles of the axles of the pair of

25 traveling devices is provided, the boarding bridge can be



wi dt hwi se external force acting on the boarding bridge, thereby inproving
the stability. Furthernore, since the synchronizing nenber that
synchroni zes the rotation angles of the axles of the pair of 25 traveling
devices is provided, the boarding bridge can be 8 mnmanufactured at | ow cost
and can easily be operated. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS OF THE
DRAWNGS Fig. 1 is a side view show ng the overall schematic 5
configuration of a boarding bridge according to an enbodi nent of the
present inven front view show ng the overall schematic

confi gur at{'on %?P%F??a@5|%ﬂﬁ ot t ﬁEéoFaanaﬁélﬁnb§n888fﬁéﬁg of the
present invention; 10 Fig. 3 is a plan view showi ng the overall schematic
configuration of t he traveling unit according to the enbodi nent of the
present invention; and Fig. 4 is a side view showi ng the overall schematic
confi gur at i onBBEEFhEEBERYENLRY GRI Hac SEVHIRAG, VJ Filte OF5 Teifh dtHAYWEMGDf t he
present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent of
the present invientibnisiilsbeedeseni bedwihgl enewbtrbreefiesenesatacFigs. 1 to
4, taking as an exanple a 20 boarding bridge 1 in which an extending and
contract idghtinned © Pof td Ona i ISo£0AsHd t bk edgof atwerbuAReELs. an embodinent
of the present invention;
Fig. 2 is a front view showing the coverall schematic
configuration of a traveling unit according to an embodiment
of the present invention;
10 Fig. 3 is a plan view showing the overall schematic
configuration of the traveling unit according to the
embodiment of the present invention; and
Fig. 4 is a side view showing the overall schematic

configuration of the traveling unit according to the

15 embodiment of the present invention.

DETAILED DESCRIPTICN OF THE INVENTION

An embodiment of the present invention will be described

below with reference to Figs. 1 to 4, taking as an example a
20  boarding bridge 1 in which an extending and contracting tunnel

portion is constituted of two tunnels.

Fig. 1 is a side view showing the overall schematic
configuration of the boarding bridge 1.

The boarding bridge 1 connects an airport terminal

25 building and an airplane 13 to form a passenger gangway



Fig. 1 is a side view show ng the overall schematic configuration of the
boarding bridge 1. The boarding bridge 1 connects an airport termnal 25
buil ding and an airplane 13 to form a passenger gangway 9 between the
termnal building and the airplane 13 to allow direct boardi ng and
alighting. The boarding bridge 1 is provided with a rotunda 5 connected to
a fixed bridge 3 communicating with the termnal 5 building, a
proxi nal -end tunnel 7 connected to the rotunda 5, a distal-end tunnel 9

telescoplca ted _on the dis end of proxi mal -end tunnel 7, and
a head 11°p %%%? %hﬁtt?ﬁ%lnﬁ}s%B ?gﬁagoﬁnphékﬁléﬂépl@ﬁﬁ tanf8l 29 1aid
connected to the airplane 13. 10 The boarding bridge 1 is configured so as
to swi ng %%??Fc%???dé%@ fateral #Ptapsut the rotunda 5. A fixed leg 15 that
is fixed to the ground Gis provided under the rotunda 5. A novable |eg
(supporting neiberodyding provgdetl as phevdistiaWiehdaofrotheddi St al - end
tunnel 9 in a 15 longitudinal direction L. A traveling unit 19 capabl e of
travel i ngcatong: ¢det grouhix&lilor AddesBr edmei:neekt Ongi sivAURbed teatihbe

| ower part of the novable leg 17. The boarding bridge 1 is supported by the

fixedsl egdbl dang, thep royabhe-¢e@ ddnndd Theoprexiasl tendnturnelindaand the
di stal -end tunnel 9 are
a distal-end tunnel 9 telescopically fitted on the distal end
of the proximal-end tunnel 7, and a head 11 provided at the
distal end of the distal-~end tunnel 9 and connected to the
airplane 13.

10 The boarding bridge 1 is configured so as to swing
vertically and laterally about the rotunda 5.

A fixed leg 15 that is fixed to the ground G is provided
under the rotunda 5. A movable leg (supporting member) 17 is
provided at the distal end of the distal-end tunnel 9 in a

15 longitudinal direction L. A traveling unit 19 capable of
traveling along the ground G in a desired direction is mounted
at the lower part of the movable leg 17.

The boarding bridge 1 is supported by the fixed leg 15
and the movable leg 17.

20 The proximal-end tunnel 7 and the distal-end tunnel 9 are
each shaped like a hollow rectangular bar. The proximal-end
tunnel 7 and the distal-end tunnel 9 are formed in a tubular
shape by disposing steel structural beams on the individual
sides of a quadrangular bar and mounting panels, made of an

25 aluminum alloy, for example, to both side surfaces and the top



each shaped |i ke a hollow rectangul ar bar. The proximl-end tunnel 7 and
the distal-end tunnel 9 are fornmed in a tubular shape by disposing steel
structural beans on the individual sides of a quadrangul ar bar and
nmounti ng panels, made of an 25 alum num alloy, for exanple, to both side
surfaces and the top 10 and bottom surfaces so as to connect the
structural beans. The panels may be forned of plastic, a transparent
material (plastic, glass, etc.), or thé¥ike. The cross-sectional area of
the hollow portion of the 5 distal-end tunnel 9 is configured to be |arger
t han the %W‘gsl%Qt%‘é‘Et?%fé?c%? e ofSthe pPORERAI LBRAStGHABRI?L PRE™Rol | ow
portion of the distal-end tunnel 9 is configured to guide the outer

peri pher alh&wameks gray Hee pioxineal céndle6hhel 7. tSpREparhetnBRabréaleg 17
noves as the traveling unit 19 10 travels, the distal-end tunnel 9 noves
t oget her tiherswich.gldes, exanpl e, omhehet hékeéravel ing unit 19 travels in the
| ongitudinal direction L, the novable leg 17 noves in the | ongitudinal

direction L. Aongwmbdd-iddisionde sistabrende huDDek Posuppar bedthy the
novable leg 17 noves in the 15 longitudinal direction L to change the

l'engt b ofyengagesentumd n ¢ hes proxk 1Bl reQde b upBel 2 e $0c hhat thRecheakdi ng
bridge 1 can be extended or contracted. This extension and contraction

accommdales. {4ie, | nEeryal e bataeen £ e, 1 OLyadR, fngfds t heral npl ANg, 13- When

the traveling unit 19 travels

portion of the distal~end tunnel 9 is configured to guide the
outer peripheral surface of the proximal-end tunnel 7.
Since the movable leg 17 moves as the traveling unit 19
10 travels, the distal~end tunnel ¢ moves together therewith.
For example, when the traveling unit 19 travels in the
longitudinal direction L, the movable leg 17 moves in the
longitudinal direction L. Along with this, the distal=-end
tunnel 9 supported by the movable leg 17 moves in the
15 longitudinal direction L to change the length of engagement
with the proximal-end tunnel 7, so that the boarding bridge 1
can be extended or contracted. This extension and contraction
accommodates the interval between the rotunda 5 and the
airplane 13. When the traveling unit 19 travels in a
20 direction crossing the longitudinal direction L, the boarding
bridge 1 swings about the rotunda 5 on the ground G, to allow
accommodation of a difference in positicnal relationship
between the terminal building and the airplane 13.
A connecting part 21 to be connected to the entrance of

25 the airplane 13 is provided at the distal end of the head 11.



20 direction crossing the longitudinal direction L, the boarding bridge 1
swi ngs about the rotunda 5 on the ground G to allow accomvodation of a
difference in positional relationship between the term nal building and
the airplane 13. A connecting part 21 to be connected to the entrance of

25 the airplane 13 is provided at the distal end of the head 11. 11 A
gangway t hrough whi ch passengers pass i%|provided from the rotunda 5 to
the head 11. Fig. 2 is a front view sho Jng the overall schematic
configuration of the traveling unjt 19. Fig. 3 is a plan view, 5 of Fig. 2.
Eo o BeotT b B §00n e 6P 0 26PB9PES B9 Rs 161 BUDHAASR TR o8 pal 1
of right and |eft support colums 23 nounted to both sides of the distal-
end tunnef9 %ﬂﬁu%Qﬁengﬂgthﬁ PRecvérttical direction. The support col ums
23 have a structure in which hollow 10 columar menbers having a
rectangul ar crbsg. sectson arentivied showéaghtbehereselasstbepetisvabl e in
the direction of an axis C. The upper columar nenber is noved al ong the
axi s C bycenfdguwvangomeafisti@ot rsheii)ig snithat.t heiguppors g£opuam 2Bew
extends and contracts. Thus, the height position of the 15 distal-end

tunnek 9 4 omdg hez graund G changesidd siuppast Beam 25 that extends

hori zontally is fixedly nmounted to the |ower ends of the pair of support

colums 23 so 1R@s £Ov491d 1H8M7 is provided with a pair of right and
left support columns 23 mounted to both sides of the distal-
end tunnel 9 and extending in the vertical direction.

The support columns 23 have a structure in which hollow

10 columnar members having a rectangular cross section are fitted
to each other so as to be movable in the direction of an axis
C. The upper columnar member is moved along the axis C by a
driving means {(not shown), so that the support column 23
extends and contracts. Thus, the height position of the

15 distal-end tunnel 9 from the ground G changes.

A support beam 25 that extends horizontally is fixedly
mounted to the lower ends of the pair of support columns 23 so
as to join them.

The support beam 25 is a hollow columnar member having a

20 rectangular cross section. The cross sections of the support
columns 23 and the support beam 25 are not limited to the
rectangular shape and may be another shape such as a
substantially circular shape.

The traveling unit 19 is equipped with a pair of

25 traveling devices 27 mounted at extended positions of the



The support beam 25 is a holl ow col umar nenber having a 20 rectangul ar
cross section. The cross sections of the support colums 23 and the
support beam 25 are not limted to the rectangular shape and may be

anot her shape such as a substantially circular shape. The traveling unit
19 is equipped with a pair of 25 traveling devices 27 nounted at extended
positions of the 12 support col ums 23,:£eIOM/the support beam 25, and a
rotation synchronizing unit (synchronifi g nmenber) 29 that synchronize

the traveling djrections, .that s, the rotation angles, of the air, of
travelingsﬂ%g?ﬁtsca 9m§SE5§h g?h?HeEF?a§BPPH§td?@@%bg%ZYapg Eqdipped Wi th a
support plate 31 fixed to the lower part of the support beam 25, a
rotating PEPENBRNtRATY| EN&hppSYPEHLBYLERBISTHEPERT ) pledt &had1 Sys i ord 45e
rotatabl e about the axis C (vertically extending axis), a connecting part
35 that ish¢ikedvylapandédetoiander thhe fetathrgrpaet 188, aagpaisr off the
connecting plates 37 fixedly nounted to the |lower part of the connecting
part 35 spaiasofotpaogechgtereétesnt7an axle retaining unit 41 that is
nount ed between the pair of connecting plates 37 with a pin 39 disposed so

as tosbe substmath abtyrper peadeCuharatoitbe axi $s18qGipaecaxliendd that is
rotatably supported by the axle retaining unit 41, two rubber tires

ggcheghz) Appdat gigreindiyiduglly fixedhyepopnted tochot b endsohhe axle

25, a rotating part 33 that is supported by the support plate
31 so as to be rotatable about the axis C (vertically
extending axis}, a connecting part 35 that is fixedly mounted

10 under the rotating part 33, a pair of connecting plates 37
fixedly mounted to the lower part of the connecting part 35 so
as to project therefrom, an axle retaining unit 41 that is
mounted between the pair of connecting plates 37 with a pin 39
disposed so as to be substantially perpendicular to the axis

15 €, an axle 43 that is rotatably supported by the axle
retaining unit 41, two rubber tires (wheels) 45 that are
individually fixedly mounted to both ends of the axle 43, and
a traveling motor (driving member) 47 with a reduction gear,
which traveling motor is mounted to the axle retaining unit

20 41, for rotationally driving the axle 43.

As the tires 45 on both sides come into contact with the

ground G, the axle 43 and the axle retaining unit 41 are
extended substantially in the horizontal direction. The axle

retaining unit 41 is mounted to the connecting plates 37 with

25 the pin 39. The rotating part 33 has a substantially



a traveling notor (driving nenber) 47 with a reduction gear, which
traveling notor is nounted to the axle retaining unit 20 41, for
rotationally driving the axle 43. As the tires 45 on both sides cone into
contact with the ground G the axle 43 and the axle retaining unit 41 are
extended substantially in the horizontal direction. The axle retaining

unit 41 is nounted to the connecting pl%EFS 37 with 25 the pin 39. The
rotating part 33 has a substantially 13- cylindrical form and its axial

center is igned with the axis C. The_ rotating.part 33 is rotationally
GrTven bye ot HAFOrRG. FebBer atHort Shatng Labe It CEnd Sagid SeeiTHo ot 48 ng
action of the rotating part 33 is transmitted to the axle 5 retaining unit
41 t hr ough*theC confsetlitig Pt B5rtant® the reonnbetihgy pfatesn37vtd rotate
the axle retaining unit 41 about the axis C. This rotates the axle 43
about thedakysnq nenpgs changingvhheabeavethagadise€ti ohhofrehetinges 45.
Since the two tires 45 are nounted to each of the pair of 10 traveling
devi ces Zctiiont hhs way, rohet thhgtphrendst uanekalsmithat ks, thheakoar di ng
bridge 1, is supported by four of the tires 45. Accordingly, a |oad

i nposed oretoenihd eadbe becomesoudial £ner cbgsscefinthahref 38 gapventi onal

structure supported by two wheels, which can reduce the size of the wheels
15 correspaniad vy Jhisecay reducs ihe £rst 2Qf mpopE 2t HEi ng:thetires 45,
about the axis C. This rotates the axle 43 about the axis C,
thus changing the traveling direction of the tires 45.
Since the two tires 45 are mounted to each of the pair of
10 traveling devices 27 in this way, the distal-end tunnel 9,
that is, the boarding bridge 1, is supported by four of the
tires 45. Accordingly, a load imposed on one tire 45 becomes
half or less of that of a conventional structure supported by
two wheels, which can reduce the size of the wheels
15 correspondingly.
This can reduce the cost of manufacturing the tires 45,
which increases geometrically. Moreover, this reduces the
need for increasing the size of the tires 45 so that they
become difficult to manufacture, which prevents the tires 45
20 from becoming limiting conditions in manufacturing a very
large (for example, very long) boarding bridge 1.
Furthermore, the boarding bridge 1 is supported by the
tires 45 provided at four locations with a certain distance
therebetween in the widthwise direction, which reduces the

25 tendency to swing due to a widthwise external force acting on



whi ch i ncreases geonetrically. Mreover, this reduces the need for
increasing the size of the tires 45 so that they becone difficult to
manuf act ure, which prevents the tires 45 20 from becom ng limting
conditions in manufacturing a very |large (for exanple, very |long) boarding
bridge 1. Furthernore, the boarding bridge 1 is supported by the tires 45
provided at four locations with a certain distance therebetween in the

wi dt hwi se direction, which reduces the 5 tendency to swing due to a

wi dt hwi se_external  force acting on 14 the boandin% bridge 1, thereby

i mpr ovi ngtERePStEB PPt T IHESt Ar sTBRBERY M RPI OPA8Yt &S SEB 4R ItHe out si de of
the individual traveling devices 27 are disposed farther outward than the
support col um&n 280 igherhoihsrehsesheheiiresupport Shar eas sickusIf Gheher
increasing the stability. The traveling nmotor 47 transmts a driving force
to the axh@i4Bdehtoughvdiingngebdxes 49. aThatiikppsadsprocketr Ematvarshown)
is mounted to the rotation shaft of the traveling nmotor 47, and a sprocket

(not shownjai sti@ushesot® theuwaxker4d3, wAhdcar oyadewbiehtacghaknpbs reound.
Thus, when the traveling notor 47 is driven, the axle 43 is rotationally

driven viardhe, chaid, o hbati 1hectwonli £gs 4baprotaye about the horizonta
axis. As a result, the traveling device 27 travels. 15 The rotation
SynChroniZingﬂ%gttf%%éfiﬂ?%ﬂgggruggefrgﬂgmits a driving force to the
axle 43 through driving boxes 49. That is, a sprocket (not
shown) is mounted to the rotation shaft of the traveling motor
47, and a sprocket (not shown) i1z mounted to the axle 43,
10  arocund which a chain is wound.

Thus, when the traveling motor 47 is driven, the axle 43
is rotationally driven via the chain, so that the two tires 45
rotate about the horizontal axis. As & result, the traveling
device 27 travels.

15 The rotation synchronizing unit 29 is mounted under the
support beam 25.

The rotation synchronizing unit 29 is eguipped with
rotating sprockets (sprockets) 51 and 53 that are ccaxially
fixed to the outer circumferences of the individual rotating

20 parts 33, an intermediate sprocket 55 that is disposed at a
substantially central position between the rotating sprockets
51 and 53, a rotation synchronizing chain {chain) 57 that
winds around these sprockets, a plurality of guide sprockets
59 that guide the rotation synchronizing chain 57, a brake

25 (stopping member) 61 that selectively stops the rotation of



support beam 25. The rotation synchronizing unit 29 is equipped with
rotating sprockets (sprockets) 51 and 53 that are coaxially fixed to the
outer circunferences of the individual rotating 20 parts 33, an

i nternedi ate sprocket 55 that is disposed at a substantially central
position between the rotating sprockets 51 and 53, a rotation
synchroni zi ng chain (chain) 57 that mﬁqg§ around t hese sprockets, a
plurality of guide sprockets 59 that guide the rotation synchroni zing

chain 57, eggﬁ%gﬁgédﬁ%EQpQ%?ggESUb%E) Q%dgg?Eo%gke%%i¥%B¥ LORS ot R e,

rotation o e interne € Sprocke and a Cover 63 that" covers
them The rotaiing sgrgckets 51 End Sgl ths % te& di,ate spto&ket 55, and
the guide sprock®tE°59-4Pe AP5Pos8dSsott A heiFCaxPhETEERLEES are
substantially parallel to the axis C. 5 The guide sprockets 59 are disposed
at positionsCHker e®>t hen¢ ot ati ni dyneRFBARKEL A ENETR F75BEE6ReS Tt At thy
application of tension. The brake 61 has a friction menber (not shown) that
sel ecti vellye Bngages! withtehe sotatibatshafielof phealldeilnter mbei atké sspr.ocket
55 and operates the friction nmenber to enable or disable the internediate
sprocket 55 torketa@tede Shnoektéhe BEdtareodisppnebronkzpngichans Sheirs wound
around the rotating sprockets 51 and 53 that are fixed to the rotating
parts 33 ofe thecdndbyi gwadn 63Vl h@g-HEVhCES RBécbRes taut by
application of tension.
The brake 61 has a friction member {(not shown) that
selectively engages with the rotation shaft of the
10 intermediate sprocket 55 and operates the friction member to
enable or disable the intermediate sprocket 55 to rotate.
Since the rotation synchronizing chain 57 is wound around
the rotating sprockets 51 and 53 that are fixed to the
rotating parts 33 of the individual traveling devices 27 in
15 this way, the rotating parts 33 of the individual traveling
devices 27 are integrally connected with the rotation
synchronizing chain 57.
In other words, since the rotating sprockets 51 and 53
mounted to the rotating parts 33 rotate by the moving amount
20 of the rotation synchronizing chain 57, the rotating sprockets
51 and 33 are rotated by the same amount.
Since the rotation amcunts of the retating parts 33 are
determined by the rotation synchronizing chain 57 in this way,

the rotatiocn amounts of both of the rotating parts 33, that

25 is, the traveling directicns of the wheels 45, can be



15 this way, the rotating parts 33 of the individual traveling devices 27
are integrally connected with the rotati on synchroni zing chain 57. In other
words, since the rotating sprockets 51. and 53 nounted to the rotating
parts 33 rotate by the noving anount 20 of the rotation synchronizing
chain 57, the rotating sprockets 51 and 53 are rotated by the sanme anount.
Since the rotation anmounts of the rotati parts 33 are determ ned by the
rotation synchronizing chain 57 in this y, the rotation anmounts of both

of the rotathg arta 33 .Lhat %5 IS theltraveling directions of the
wheel s 45°Y¢AR B 48 SYRthy ofi'ZeBEHERFG 8nd accurately. In this

enbodi nent, the rotation synchronizing unit 29 connects both of the
rotating partstB3tiEheiRedtBeat i orNesYRERF6RNZEHGCERANA 2579 HOWEvEr, it is
not limted thereto. 5 For exanple, arns fixed to both of the rotating
parts 33 comyedes copleceedtivt hohatini, partal Bér nathvéhy, reapthen connect ed
wth a gear, a belt, etc. The operation of the above-descri bed boardi ng
bridge 1 sweccioradingite ¢hdsnefbodhaoeatew | tbesdescr iibadred0 chkeechoar di ng
bridge 1 stands by in a state in which the distal-end tunnel 9 is fitted
on the proximatoens:ithne] Friy faxbarge apeuntbs that rbsatlifgapacent nact ed

state, as indicated by the two-dot chain line in Fig. 1.
may be connected with a link, or alternatively, may be
connected with a gear, a belt, etc.
The operation of the above-described boarding bridge 1
according to this embodiment will be described.
10 The boarding bridge 1 stands by in & state in which the
distal-end tunnel 9 is fitted on the proximal-end tunnel 7 by
a large amount, that is, in an contracted state, as indicated
by the two-dot chain line in Fig. 1.
When the airplane 13 arrives, the traveling unit 19 is
15 operated to extend or contract the boarding bridge 1, or to
swing it about the rotunda 5 so that the connecting part 21 of
the head 11 can connect with the entrance of the alirplane 13.
An operatcer performs operations such as rotating the
rotating parts 33 and controlling the driving of the traveling
20 motors 47 of the traveling devices 27 with control eguipment
dispesed at the head 11 while viewing the entrance of the
airplane 13, to manipulate the boarding bridge 1 to a position
where the connecting part 21 of the head 11 can connect with
the entrance of the airplane 13.

25 At that time, since the rotation amounts of the roltating



When the airplane 13 arrives, the traveling unit 19 is 15 operated to
extend or contract the boarding bridge 1, or to swing it about the rotunda
5 so that the connecting part 21 of the head 11. can connect with the
entrance of the airplane 13. An operator perforns operations such as
rotating the rotating parts 33 and controlling the driving of the
traveling 20 notors 47 of the traveling.devices 27 with control equi pnent
di sposed at the head 1.1 while viewi ng the entrance of the airplane 13, to

mani pul at e t he arding bridge. 1. to_a position where_the connectin art
1 of t RSFEGE 1 Gant SonHeCET AL f RaTBRE PAnCE Y OPCPhe arF R RECET NoR A
that tinme, since the rotation anounts of the rotating 17 parts 33 of the

i ndi vi dudhy tra%er Pyt Hevi teschront aiget eRAiRed”  byheheoEstappogmount of
synchroni zing chain 57, the rotation anmount of the rotating parts 33 of
the pair dietravzting deviees3 27f thhapais, ofhertvavehingediirest Bdns of the
tires 45, can be 5 synchroni zed easily and accurately. Accordingly, this

el i m nat eshadvancedhandr coapl hgat edeccbohsobsf ohet héroperat i aanobet he
boardi ng bridge 1, so that the boarding bridge 1 can be manufactured at

corr espongimied yon 1 0¥ COSE 1 B0z €ANa €3SHhY =g operated. 10 Wen the boarding
bridge 1 is operated, the boarding bridge 1 is sonetinmes swng around the

rotunda 5 untidcddigsi @ty ance: d 0. Pen ORPELt £4vEA-bECONBS LRgatedren the

ext ensi on
centrol for the operation of the boarding bridge 1, so that

the boarding bridge 1 can be manufactured at correspondingly
low cost and can easily be operated,

10 When the bcarding bridge 1 is operated, the boarding
bridge 1 is sometimes swung around the rotunda 5 until the
entrance to be connected te becomes located on the extension
of the boarding bridge 1 in the longitudinal direction L, and
thereafter, the tires 45 are moved straight ahead until the

15 connecting part 21 of the head 11 reaches the entrance of the
airplane 13.

At that time, after the rotating parts 33 are operated to
set the tires 45 to move straight ahead, the brake 61 is
activated to prevent the intermediate sprocket 55 from

20 rotating.

If the intermediate sprocket 55 does not rotate, the
rotation synchronizing chain 57 cannot move, so that the
rotating parts 33 cannot rotate.

If the rotating parts 33 cannot rotate, the directions of

25 the tires 45 do not change even 1f a bilasing force acts on the



of the boarding bridge 1 in the longitudinal direction L, and thereafter,
the tires 45 are noved strai ght ahead until the 15 connecting part 21 of
the head 11 reaches the entrance of the airplane 13. At that tinme, after
the rotating parts 33 are operated to set the tires 45 to nove straight
ahead, the brake 61 is activated to prevent the internedi ate sprocket 55
from20 rotating. If the internedi ate sprocket 55 does not rotate, the
rotation synchronizing chain 57 cannot e, so that the rotating parts 33

cannot rotate. |f the rotatin arts 33 cannot rotate, the directjons of
25 the ti$%§6ﬁ5£ﬁoe€%t %%b%%egﬁggﬁi?Fgasgfﬁéﬁﬁﬁ fare 'ach%aBnlfhetﬁés tires
45 etc. whj|e traveling straight ahead. That is, this elimnates wobble of

the tiresSHEIRPTew HgPtanPe travelrag. 1Thugllavingasiag entrBakd 61 t o
stop the nmovenent of the rotation synchronizing chain 57 allows the

travel ing 5 ditketi onstofathestiresbaskeoohbetaabheri hed fibxedenthipg ithe
effective in stable traveling when traveling sone long distance in a fixed
di rect i onroiihieion heyieadedilz appr cashess5thel eottsanbhe okatheéiairpl ane 13,
and the connecting part 21 reaches a predeterm ned 10 position opposing the
ent r ance,dihecexdenssd oncipndc Mpyenent c 8f pethei hear deagrbridge 1nas ei st opped.
effective in stable traveling when traveling some long
distance in a fixed direction,
When the head 11 approaches the entrance of the airplane
13, and the connecting part 21 reaches a predetermined
10 position opposing the entrance, the extension and movement of
the boarding bridge 1 are stopped.
Next, an operation for connecting the connecting part 21
of the head 11 and the entrance of the airplane 13 is
performed.
15 The present invention is not limited to the above-

described embodiment; various modifications can be made as

appropriate without departing from the spirit thereof.



Next, an operation for connecting the connecting part 21 of the head 11
and the entrance of the airplane 13 is performed. 15 The present invention
is not limted to the above- described enbodi ment; various nodifications
can be nmade as appropriate without departing fromthe spirit thereof. 19
What is claimed is: 1. A boarding bridge conprising: a plurality of gangway
units telescopically fitted 5 together %_d capabl e of relative novenent in
a longitudinal direction; and a traveling unit nmounted at the | ower part
of a supportin nber that supports the gangway unit at the distal end
@h u%ﬁ%?@?ﬁg

and rmovi ng ¢ he* *frember by traveling; wherein 10 the traveling
unit includes: a pair of traveling devices disposed with a certain
di stance therebetween in the widthwi se direction of the gangway unit, the
travel ing devices each having an axle rotatable about a vertically
ext endi ng axi si - a fplgraaiding dfr iidbyawheshsr rotagabl y nounted to the axle with
a certain distance therebetween, and a driving nenber that rotationally
drives the axd eplansl at gysthsontzingunenbetet Batopybahnenifzesetthe rotati on
angl es of the axles of the pair of traveling devices.
5 together and capable of relative movement in a longitudinal
direction; and
a traveling unit mounted at the lower part of a
supporting member that supports the gangway unit at the distal
end and moving the supporting member by traveling; wherein
10 the traveling unit includes:
a pair of traveling devices disposed with a certain
distance therebetween in the widthwise direction of the
gangway unit, the traveling devices each having an axle
rotatable about a vertically extending axis, a plurality of
15 wheels rotatably mounted to the axle with a certain distance
therebetween, and a driving member that rotationally drives
the axle; and
a synchronizing member that synchronizes the rotation
angles of the axles of the pair of traveling devices.
20
2. The boarding bridge according to Claim 1, wherein the

synchronizing memper is configured to integrally connect the

rotating parts of the individual axles.

25 3. The boarding bridge according to Claim 1 or 2,



20 2. The boarding bridge according to Claim1l, wherein the synchronizing
menber is configured to integrally connect the rotating parts of the

i ndi vi dual axles. 25 3. The boarding bridge according to Claim1 or 2, 20
wherein the synchroni zi ng nenber includes sprockets nounted to the
rotating parts of the individual axles and a chain wi nding between the
sprockets. 5 4. The boarding bridge accaording to Caim3, further
conprising a stopping nmenber for stoppi t he novenent of the chain.

wherein the synchronizing member includes sprockets mounted to
the rotating parts of the individual axles and a chain winding

between the sprockets.

5 4. The boarding bridge according to Claim 3, further

comprising a stopping member for stopping the movement of the

chain.



