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BOARDING BRIDGE 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

5 The present invention relates to a boarding bridge for 

use in boarding and alighting of passengers on airplanes etc. 

2. DESCRIPTION OF RELATED ART 

Boarding bridges are tunnel-shaped walkways that connect, 

for example, an airport termina l 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 boarding 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 so copes with the gap between the terminal building 

and the airplane or a differe~ce in positional relationship 

therebetween. 

The traveling unit is generally mounted below a 

25 horizontally extending support beam provided at the lower part 
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of the movable leg . 

As shown in Japanese Unexamined Patent Application, 

Publication No . 2004 - 8283 3 , for example , the trave ling unit is 

provided wi th a ro t ating table at t he center of t he suppor t 

5 beam (lateral member) so as to rotate about the vert ical axis . 

The rotating table is equipped with an axle mounted at the 

l ower part with a p in and right and le f t wh eels t ha t are 

rotatably mo unted at the ends of t he axle. The r i ght and left 

wheels are configured t o b e independently rotationally driven 

10 via separate driving motors and reduci ng gears. 

This supports only the widthwi se centra l por tion ; the 

interval between the r ight and left wheels is narrow ; and the 

a xl e is attached to the rotating table with the p in. 

Therefore , i t has probl ems of l ow s tabi lity in response to a 

15 widthwise external force t h a t acts on t he boarding br idge , so 

that the boarding bridge is prone to sway . 

20 

To sol ve these problems , for exa mple, a t rave l i ng unit 

shown in Japanese Unexamined Patent Application, Pub l ication 

No . 2006-182060 is proposed. 

It is provided with s upport fra me s that are rotatable 

about t he vertical axis at the l owe r part s of b oth e nds of t he 

s upport beam . A horizontal l y extending axle to which a whee l 

is fixed is ro t atably supported by each support frame. A 

traveling motor is connected to the extending portion of t h e 

25 axle. Thus, when the traveli ng motor is driven , t h e driving 
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wheel rotates about the hori zontal axis through t he ax le and 

travel s . The support frame s at both sides are conf igured to 

be ind i vidually rotated about t he vert ica l axis by the 

separate mo t ors. 

Since t he interval between the wheel s is substantially 

equal t o the length of the support beam, a long interval 

between t he wheel s can be ensured a s compared with that of 

Japanese Unexamined Patent Application , Publ icat ion No. 2004 -

82833. Accordingly, t h e stability of the boardi ng bridge can 

10 be improved . 

The discl osures i n Japanese Unexamined Patent 

Appl ication, Publ ication No . 2004 - 82833 and Japanese 

Unexamined Patent Applicat i on , Publication No. 2006- 182 060 

s upport loa ds with two whee ls . Therefore, t he wheels need to 

15 be large to carr y a heavy l oad for a heavy- l oad (for example, 

l ong) boarding br i dge, which results in high costs . 

Moreove r , there is a limitation to i n creasing the si ze of 

the wheels , whi ch l eads to limit ing conditions for 

manufact uring a very large (for exampl e , very long) boarding 

20 b ridge . 

Wi th t he discl osure in Japanese Unexamined Pate nt 

Application , Publ ication No. 2006-182060, the suppor t frames 

that change t he direc tions of the wheels are separately and 

i ndependent ly driven by t he separate motors . Therefore , thi s 

25 needs advanced , complicated control to set t he rota t ing angles 
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thereo f to appropriate values, and because the driving units 

are mounted to t he each wheel the costs are increased . 

BRIEF SUMMARY OF THE INVENTION 

I n cons ideration o f the a bove problems, it is an object 

of the present invention to provide a boarding bridge which 

can cope with an inc rease in si ze while being c apable of using 

sma ll wheels , which can easily be operated, and which has 

i mproved stability. 

To solve the above problems, the present invention adopts 

the f ollowing sol ut ions . 

An aspect of the present invention is a boarding bridge 

including a plurality of gangway units telescopica lly fitted 

togethe r and capabl e o f relative movement in a longitudina l 

15 d irection; and a traveling uni t mounted at the lower part of a 

supporting member that supports the gangway unit at the dista l 

end a nd moving the support ing member by trave ling; whe rein the 

traveling unit inc l udes a pair of traveling devices disposed 

wi th a certain di stance therebetween in the widthwise 

20 d irection o f the gangway unit, the traveling devices each 

having an axle r otatable about a vertically extending axis , a 

plurality of wheels rotatabl y mount ed to the ax l e with a 

certain d istance therebetween, and a driving member that 

rotationa lly drives t he ax l e ; and a synchronizing member t h a t 

25 s ynchronize s the rota t ion angles o f the axles of t he pair of 
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traveling devices. 

According to this aspect , since the pair of traveling 

devices each provided with the plura lity of wheels are 

d i sposed with a certain distance the rebetween in the widthwise 

5 direction , the distal end of the boarding bridge is supported 

by at least four wheels . Accordingly, a load i mposed on one 

whee l becomes ha l f or less o f that of the conventional 

structure supported by two whee l s , wh ich means that relatively 

small wheels can be used. 

10 Thi s 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 l arge (for example , very l ong) boarding bri dge. 

Furthermore , the boarding bridge is supported by the 

15 whee l s t hat are provided at f our or more locations with a 

certain distance t herebetween in the widthwise direction , 

which reduces the tendency to s wing due to a widthwise 

external force acting on the boarding bridge, thereby 

improving the stability. 

20 Since t he synchroni zi ng member that s ynchronizes the 

rotation angles of the axles o f the pair o f traveling devices 

is provided , t he t r aveling d irections of the wheels of both 

the traveling devices can be made equal by the syn chroni zi ng 

member. Accordingly, since this e liminates advanced and 

25 compl icated control for the operation o f the boarding bridge, 
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the boa rdi ng bridge can be manufactured at correspondingly low 

cost and can easily be operated. 

In the above aspect, it is preferable that the 

synchronizing member be configured t o integra lly connect t he 

5 rot ating parts of t he individual axl es. 

When the rotating parts of the individual axles are 

integrally connected in this way, both the ro t at i ng parts are 

integra l ly operated , t hat is , rota ted, so that t he rotation 

angles of the individual axles, that is, the traveling 

10 direct ions o f the whee l s , can be synchroni zed easily and 

accurately . 

In t he above aspect, it is preferable that the 

s ynchronizing member include sprockets mounted to the rotating 

parts of t h e individual axles a nd a c ha in winding between the 

15 sprockets . 

20 

25 

With this configuration , t he sprockets mounted to the 

rotating parts of both of the axles r otate by the moving 

amount of the chain , so that the sprockets mounted to the 

rotating parts of t he axles are rotated by the same amount . 

In other words, since t he rotation a mo unts of the 

rotating parts are determined by the c ha in, the rota t ion 

amounts of both o f the r otat ing parts , that is, the traveling 

directions of the wheels , can be synchronized easily and 

accurat e ly . 

In the a bove aspect , it is p refer a bl e tha t a s topping 
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member for stopping t he movement of t he chain b e provided . 

Since the stopping member for s topping the movement of 

the c ha in is provided in this way, when the movement of the 

chain is stopped by t he stoppi ng member, the rot ating parts of 

5 the axles can be fixed so as not to rotate. For exampl e , 

activating the stopping member afte r determining the traveling 

direction el iminat es t he wobble o f the wheels, allowing stabl e 

traveling. This is particularly ef fective when t rave l i ng some 

long distance in a fixed direc tion , such as in tra v e ling 

10 straight ahead. 

According to t h e present i nvent i on, the pair o f traveling 

devices each prov i ded with the plu r al i ty of wheels are 

disposed with a certain distance therebetween in t he widthwise 

direction. Therefore , thi s can reduce t he cos t of 

1 5 manufacturing t h e wheels and ca n prevent the wheels from 

becoming limiting condi tions in manufacturing a ve ry large 

(for example , very long ) boarding bridge . 

Mor eover , t he boarding bridge is supported by t he wheels 

disposed with a certain d i stance therebetween in the widthwise 

20 direction , which r e duces t he tendency to swing due to a 

widt hwise ex terna l force acti ng on the board i ng br idge, 

t hereby improving the stabi l i ty . 

Fu rthermore, since the synchroniz i ng member tha t 

s ynchronizes the rotation a n gles of the axles of t he pair o f 

25 t rave l ing devices i s prov i ded, t he boarding bridge can be 
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manufactured at low cost and can easil y be operated. 

BRIEF DESCRI PTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Fig . 1 is a side view showing the overall schemati c 

5 configuration of a boa rding bridge according to an embodiment 

o f the present invention ; 

10 

Fig. 2 is a front view showing the overall schematic 

configuration of a traveling u ni t according to an embodiment 

o f the present invention; 

Fig. 3 is a plan view showing the overall schemati c 

configuration of the traveling unit according to t he 

embodiment of the present invent i on ; and 

Fig . 4 is a side v i ew showing the overall schematic 

configuratio n of the travel ing unit accordi ng to the 

15 embodi ment of the present i nvention . 

DETAILED DESCRIPTION OF THE INVENTI ON 

An embodiment of the present invent i on wil l be described 

below with reference to Figs. 1 to 4, taking as an examp l e a 

20 boarding bridge 1 in which an extending and contract ing tunnel 

port i on is cons tituted of two tunnels . 

Fig . 1 is a side view showing t he overa ll schemat ic 

conf iguration of the boarding bridge 1 . 

The boarding b r idge 1 connects an airpor t termina l 

25 building and a n airp lane 13 to form a passenge r gangway 
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between the termina l b u i lding a nd t he a irplane 13 to allow 

direct boarding and alighting . 

The boa rding bridge 1 is provided with a rot unda 5 

connected to a fixe d bridge 3 communicating with the terminal 

5 building, a proximal - end tunnel 7 connected to the rotunda 5, 

a dis tal - end tunnel 9 telescopically fitted on the distal end 

of the proximal-end tunnel 7, and a head 11 provided at the 

distal end o f t he distal -end tunnel 9 and connected to t he 

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 f ixed to the ground G is provided 

under t he ro tunda 5. A movable leg (supporting membe r ) 17 is 

provided at the dis ta l end of the dista l-end tunnel 9 in a 

15 long i t udinal direction L . A traveling uni t 19 capable of 

travel ing a long the ground G in a des ired direct i on is mounted 

a t the lowe r part of the movabl e l eg 17. 

20 

The boarding bridge 1 is supported by the fixed leg 15 

and the movable leg 17 . 

The proximal -end tunnel 7 and the distal-end t unne l 9 are 

each shaped like a hol l o w rectangu l ar bar. The proximal-end 

tun nel 7 and the d i sta l-e nd tunnel 9 are formed in a tubu l ar 

shape by dispos ing steel s tructural beams on the individual 

sides of a quadra ngular bar and mounting panels, made of an 

25 a luminum alloy, fo r example , to both side surfaces and the top 
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and bottom surfaces so as to connect the structural beams. 

The panels may be formed of plastic, a transparent material 

(plastic, glass, etc.}, or the like. 

The cross-sectional area of the hollow portion of the 

5 distal-end tunnel 9 is configured to be larger than the cross­

sectional area of the proximal-end tunnel 7. The hollow 

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 9 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 positional 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. 
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A gangwa y t hrough wh i ch passenge r s pass is provided from 

the rotunda 5 t o the hea d 11 . 

Fig . 2 is a fron t v iew s howing t he overall schematic 

configurat i on o f t he trave l i ng unit 1 9 . Fig . 3 is a p l an view 

5 o f Fig . 2 . Fig. 4 is a s ide view of Fig . 2. 

The movable leg 17 i s provided with a pa i r o f right and 

left support columns 23 mounted to both sid es of t he distal ­

end t unnel 9 and extending i n t h e ve r tical di rection. 

The support columns 23 have a s t r ucture in which ho l low 

10 columnar members hav ing a r ecta ngular cross sect i o n a re fitt ed 

t o each othe r s o as t o be movabl e i n t h e direction of an a x i s 

C . Th e upper columna r member i s moved a long t he a xis C by a 

driving mean s (not shown) , so that the support column 23 

ext e nds a nd cont racts . Thus , the hei ght posit i on o f the 

15 dista l -end t unnel 9 f rom the ground G changes . 

A support beam 2 5 that extends horizontally is f i xedly 

mo unted to the l owe r ends of the pa ir of support columns 23 so 

a s t o join t he m. 

The support b eam 25 is a hollow col umnar member having a 

20 rectangular cross s e ct ion . The cross s e ctions of the support 

col umns 23 a nd t he support beam 25 a re not limi ted t o the 

rect angular shape and may be another shape suc h as a 

s ubstantia l ly c i rcular s h a pe . 

The traveling unit 1 9 is equipped wi th a pair of 

25 travel ing devices 27 mounted at extended posit i o n s of t he 
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support columns 23, below the support beam 25 , and a rotation 

synchronizing unit (synchronizing member) 29 that synchronize 

the traveling directions, that is, the rotation angles, of the 

pair of traveling dev i ces 27. 

Each of the traveling devices 27 is equipped with a 

support plate 31 fixed to the lower part of the support beam 

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 connect i ng part 35 that is fixedly mounted 

10 under the rotating part 33, a pair of connecting plates 37 

fixedly mount ed to t h e l ower part of the c onne c ti ng part 35 so 

as to pro j ect therefrom, an axle retaining unit 41 that is 

mounted between the pair of connecting plates 37 with a pin 39 

disposed so as t o be subs tantially pe rpe ndi cular to the axis 

15 C, an axle 43 that is r otatably supp orted by the axl e 

retaining unit 41, two rubber tires (wheels) 45 that are 

individually fixedly mounted to both ends of the axl e 43, and 

a traveling motor (driving member) 47 with a reduct ion gear , 

which traveling motor is mounted to t he axle retaining unit 

20 41 , for rotationally driving the axle 43 . 

As the tires 45 on both sides come into contact wit h t he 

ground G, the axle 43 and the axle retain i ng unit 41 are 

extended substantially in the horizontal direction . The axle 

retaining un it 41 is mounted to the connect i ng plates 37 with 

25 the pin 39 . The rotating part 33 has a substant i ally 
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cylindrical form, and its axial center is aligned with t he 

axis C. 'rhe rotat ing part 33 is rotationally driven by a 

driving member (not shown) about the axis C. The rotating 

action of the rotating part 33 i s transmitted to the axle 

5 retaining un i t 41 t hrough t he connect i ng part 35 and the 

connecting plates 37 to rotate the axl e retaining unit 41 

about the axis C. This rotates the axle 43 about t he axis C, 

thus c hanging the trave ling 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 dista l-end tunnel 9 , 

t hat is , t h e 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 whee l s 

15 correspondingly. 

This can reduce the cost of manufacturing the t i res 45, 

which increases geometrically . Moreove r, this reduc es the 

need for inc reasing the s i ze of the tires 45 so that they 

become difficult to manufacture, which prevents the tires 45 

20 from becoming limit ing conditions in manufacturing a very 

l arge (for example, very long ) boarding bridge 1 . 

Furthermore , the boarding b r i dge 1 i s supported by t he 

t ires 4 5 provided at four locations with a certain distance 

t herebetween i n the widthwise direction, which reduces the 

25 t endency to s wing due t o a widthwise e xt erna l force acting on 
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the boarding bridge 1, thereby improving the stabil i ty. 

I n this embodiment, the tires 45 on the outside of the 

individual traveling devices 27 a re disposed farther outward 

than the support columns 23 , which inc r eases their support 

5 areas , thus fur ther increasing the stability. 

The t raveling motor 47 transmits a driving force to the 

axle 43 t hrough driving boxes 49. That is , a sprocket (not 

shown ) i s mounted to t he rotat ion shaft of the traveling motor 

47 , and a sprocket (not shown) is mounted to the axle 43 , 

10 around which a chain is wound . 

15 

Thus , when the traveling motor 47 is driven , the axle 43 

i s rotationally driven via the chain, so t hat the two tires 45 

rotate about the horizontal axis. As a result, the t raveling 

device 27 travels . 

The r otation synchron iz ing unit 29 is mounted under the 

support beam 25 . 

The rotation synch ronizing unit 29 is equ i pped with 

rotating sprockets (sprockets) 51 and 53 that are coaxial ly 

fixed to the outer circ umferences o f the indivi dual r o tating 

20 parts 33, an intermedi at e sprocke t 55 that i s d isposed at a 

substantially centra l pos i tion between the r o tating sproc kets 

51 and 53 , a rotation synchronizing chain (chain) 57 that 

winds around these sprockets , a plurali ty of gu i de sprockets 

59 that guide the rotation synchronizing chain 57 , a brake 

25 (s topping member) 61 t hat selectively stops the rotation of 
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the intermediate sprocket 55, and a cover 63 that covers them. 

The rotating sprockets 51 and 53, the intermediate 

sprocket 55, and the guide sprockets 59 are disposed so that 

their axial centers are substantially para l lel to the axis C. 

5 The guide sprockets 59 are disposed at positions where 

the rotation synchronizing chain 57 becomes 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 ln 

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 

2 r 
J 

51 and 53 are rotated by the same amount. 

Since the rotation amounts of the rotating parts 33 are 

determined by the rotation synchronizing chain 57 in this way, 

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

is, the traveling directions of the wheels 45, can be 
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synchronized easily and accurately. 

In this embodiment, the rotation synchronizing unit 29 

connects both of the rotating parts 33 with the rotation 

synchronizing chain 57; however, it is not limited thereto. 

For example, arms fixed to both of the rotating parts 33 

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. 

The boarding bridge 1 stands by in a state 1n 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 1s 

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 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 equipment 

disposed 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 rotating 
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parts 33 of the individual traveling devices 27 are determined 

by the rotation synchronizing chain 57, the rotation amount of 

the rotating parts 33 of the pair of traveling devices 27, 

that is, the traveling directions of the tires 45, can be 

5 synchronized easily and accurately. 

10 

Accordingly, this elinlinates advanced and complicated 

control 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. 

When the boarding bridge 1 is operated, the boarding 

bridge 1 is sometimes swung around the rotunda 5 until the 

entrance to be connected to 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 if a biasing force acts on the 
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ti res 45 etc. whi le traveling stra ight a head. Tha t is, this 

eliminat es wobble of t he tires 45 , allowing stable traveling . 

Thus , activating t he bra ke 61 to stop the movement of the 

rotation synchronizing chain 5 7 allows the travel i ng 

5 direct i o ns o f t he t i res 45 tc be maintained fixed . This is 

effective in stable traveling when traveling some long 

distance in a fixed di rection. 

When the head 1 1 approaches the entrance of the airplane 

13 , and the connecting pa r t 21 reaches a predetermined 

10 position opposing the entrance, the extension and movement of 

the board i ng bridge 1 a re sto pped . 

15 

Next, an operat i on for connecting t he connect ing part 21 

of t he head 11 and the e ntrance o f the airplane 1 3 is 

performed. 

The present invention is not limited to the above-

descr ibed embodiment; various modifications can be made as 

a ppropriate without depart ing from the s p i rit thereof. 
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CLAIMS 

1. A boarding bridge comprising: 

a plurality of gangway units telescopically fitted 

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 

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 wheels rotatably mounted to the one axle with a certain 

distance therebetween, and one driving member that 

rotationally drives the one axle; and 

a synchronizing member that synchronizes the rotation 

angles of the axles of the pair of traveling devices, 

wherein, in the pair of traveling devices, all of the 

plurality of the wheels are coaxially disposed with a 

distance therebetween in the widthwise direction of the 

gangway units, 

wherein the synchronizing member includes sprockets 

mounted to the rotating parts of the individual axles and 

a chain winding between the sprockets, so as to integrally 

connect the rotating parts of the individual axles, and 

wherein the boarding bridge further comprises a 

stopping member for stopping the movement of the chain. 

2. The boarding bridge according to Claim 1, wherein 

the synchronizing member is configured to integrally 

connect the rotating parts of the individual axles. 
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