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SPECIFICATION 

MOVING WALK 

BACKGROUND ART 

The present invention relates to a moving walk which 

can safely and rapidly transfer a passenger even in a rela-

tively long travel. 

For example, in the case of a mQving walk disposed in a 

place such as an airport, when it is driven at a speed of 30 

m per minute or 40 m per minute which is applied to a normal 

moving walk, there has been a problem that it takes too long 

to move the passenger due to the too late speed. 

Then, a new type of moving walk which slowly moves at a 

platform for the passenger and fast moves at a middle por-

tion has been desired, and a moving walk as shown in the 

following description has been suggested in Japanese Patent 

Kokai Publication No. 2-75594. 

Fig. 2 is a schematic view which shows a moving walk 

constituted by a plurality of endless circulating belts, and 

Fig. 3 is a partly enlarged view of Fig. 2. 

In the drawing, reference numerals 2 and 2' denote an 

independent module which is structured such that an endless 

sliding belt 20 having a small -thickness and being signifi-

cantly flexible passes under a pair of guide rollers 25 and 
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is always driven by a drive roller 30 at a constant speed, 

and it is set that among them, a module 2 disposed near the 

platform moves at a low speed and a module 2' disposed at a 

position apart from the platform moves at a high speed as it 

is apart from the platform, so that it is structured such as 

to be gradually accelerated or decelerated at every time 

when the passenger transfers to the adjacent modules 2 and 

2'. 

Accordingly, the module 2 has a platform belt and the 

module 2' has an accelerating and decelerating belt. 

Reference numeral 15 denotes a small diameter roller 

disposed in both ends of the module 2 or 2' in such a manner 

as to be apart therefrom and having a significantly small 

diameter, for example, about 30 mm to 70 mm, and an effec-

tive interval between the adjacent portions in an above 

track is restricted to a size of about 20 mm to 40 mm, 

smaller than a length of a very small shoe such as a child 

shoe. 

Reference numeral 10 denotes a transfer plate having a 

T-shaped cross section and disposed in an interval between 

each pair of the adjacent modules 2 or 2' in such a manner 

that the above surface is positioned lower than the upper 

surface of the endless sliding belt 20, and it is described 

that the transfer body 10 may be omitted in the case that 
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the circulating speed of the endless sliding belt is high. 

Reference numeral 26 denotes a sliding plate for sup­

porting and guiding the above track of the endles~ sliding 

belt 20, and reference numeral 27 denotes a long main circu-

lating belt moving at a highest speed in an adjacent manner 

to the high speed module 2' and constituting a center por­

tion of the moving walk. 

However, in the case of the conventional variable speed 

type moving walk mentioned above, there have been the fol-

lowing problems. 

1) A mechanism for driving the belt in each of the 

modules in a relational manner becomes complex. 

2) Since the belt is always supported and guided by the 

sliding plate, even in the case that there is no passenger, 

a loss is produced due to a sliding friction. 

3) It is not completely made clear how long and what 

speed of the module is optimum and what combination of the 

moduies is optimum, for a safety of the transferred passeng-

er, or how a moving handrail for safely guiding the passeng-

er is arranged. 

4) The lower the circulating speed of the endless 

sliding belt 20 is, the smaller the interval between the 

opposing small diameter rollers 15 have to be made, however, 

when the transfer plate 10 is inserted, the interval is made 
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wide at the degree, so that there is a risk that the pas-

senger transferred in a standing attitude slips on a rotat-

ing portion in the small diameter roller 15 of the endless 

sliding belt 20 close to a receiving side, thereby obstruct-

ing a smooth transfer, further, when the length of the 

modules 2 and 2' in an accelerating and decelerating area is 

too short, it is considered that a tall passenger completely 

steps over one module in one stride, in:this case, the 

passenger suddenly moves from the slow endless sliding belt 

to the endless sliding belt of two steps faster (there is a 

reversed case), so that the passenger staggers and it is 

very dangerous. 

The present invention is made by taking each of the 

problems mentioned above into consideration, and an object 

is to provide a variable speed type moving walk having a 

simple structure and mechanism, capable of significantly 

smoothly transferring a passenger, having a little fear of 

stumbling when the passenger walks, and having a safety. 

DISCLOSURE OF THE INVENTION 

The present invention is made by taking the problems 

mentioned above into consideration, and is characterized by 

including the following structures. 

(1) A moving walk structured such that an independent 
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platform belt and one or some accelerating and decelerating 

belts are successively disposed adjacent to an operating 

direction in front of and at the rear of a main c~rculating 

belt, the belts are operated in the same direction, an 

operating speed of the belt disposed at a getting-on portion 

is successively made high in accordance that the belt reach­

es a moving direction, an operating speed of the belt dis­

posed at a getting-out portion is successively made low in 

an inverted manner, and an operating speed of the main 

circulating belt is made highest, in which 

1) the belt disposed at the getting-out portion or the 

belt disposed at the getting-on portion is driven through 

the main circulating belt, and/or, 

2) a moving body for absorbing an extension and com­

pression of the main circulating belt is provided in a 

returning end of the main circulating belt in such a manner 

as to freely move in a longitudinal direction of the main 

circulating belt. 

(2) The moving body for absorbing an extension and 

compression of the transferring belt is provided in a re­

turning end of the transferring belt wound around two apart 

rollers in an endless manner in such a manner as to freely 

move in a longitudinal direction of the transferring belt. 

(3) In the structure in w~ich an above track of the 
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transferring belt wound around two apart rollers in an 

endless manner is supported and guided by a sliding plate, a 

hole is provided in the sliding plate and a partly guiding 

member is provided in the hole in such a manner as to freely 

project. 

(4) In the structure in which at least two sets of 

modules provided with a first roller and a second roller 

disposed apart from each other and having a small diameter, 

drive means, and an endless belt passing over the first 

roller and the second roller and driven by the drive means 

are closely disposed in series with respect to a longitudin­

al direction in such a manner that the first roller and the 

second roller are opposed, 

1) at least one of the opposing first roller and second 

roller is supported in such a manner as to freely move to a 

vertical direction, and/or, 

2) a center portion of at least one of the modules is 

supported in such a manner as to freely rotate, a member to 

be guided is provided in a lower surf ace near the first 

roller and the second roller, and the member to be guided is 

guided and supported by a movable support body having a 

projecting portion, and/or, 

3} a length of each of the modules is set to be a 

length which can not be stepped over in one stride even by a 
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tall passenger. 

(5) In the structure in which at least two sets of 

modules provided with a first roller and a second.roller 

disposed apart from each other, drive means, and an endless 

belt passing over the first roller and the second roller and 

driven by the drive means are disposed in series with re­

spect to a longitudinal direction, and the endless belt of 

each of the modules is circulated at a different speed, 

1) a moving handrail moving at about an average speed 

of the endless belts circulating at different speeds is 

disposed in both side portions of each of the modules, or, 

2) a moving handrail is disposed in both side portions 

of each of the modules, and the moving handrail is moved at 

a speed which cancels a leading inducting operation and a 

lagging inducting operation of the transferred body each 

other with respect to the transfer at the length and the 

circulating speed in the endless belt of each of the mod­

ules. 

In accordance with the invention having the structure 

mentioned above, a belt system in which the circulating belt 

having a necessary speed can be efficiently obtained from a 

single drive source or a limited number of drive source, and 

even when the length of the belt becomes long, a suitable 

tension can be always obtained can be constituted, further, 
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since the moving handrail is disposed in such a manner that 

the leading inducting operation and the lagging induction 

operation can be appropriately canceled with resp~ct to the 

movement of the passenger by the circulating belt and each 

of the circulating belts is relatively disposed in such a 

manner that the passenger can be transferred from the send-

ing side to the receiving side between the modules in a 

significantly smooth manner, a moving walk which produces no 

troubles even when the operating direction becomes inverted 

can be obtained. 

Further, a safe moving walk having a little fear of 

stumbling or staggering even when the passenger walks on the 

belt with long strides can be obtained. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a side elevational view which totally shows 

an embodiment in accordance with the invention; 

Fig. 2 is a schematic view which shows a conventional 

moving walk; 

Fig. 3 is a partly enlarged view of Fig. 2; 

Fig. 4 is a plan view of Fig. 1; 

Fig. 5 is a total view which shows a drive mechanism 

for each of the belts in Fig. 1, in which (a) is a side 

elevational view and (b) is a plan view; 
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Fig. 6 is an enlarged view of a P portion in Fig. 5, in 

which (a) is an enlarged view of Fig. S(a) and {b) is an 

enlarged view of Fig. S(b); 

Fig. 7 is an enlarged view which· shows a supporting and 

guiding mechanism for a belt in accordance with the inven­

tion; 

Fig. 8 is an enlarged view which shows a mechanism of a 

suitable tensioning apparatus for a main circulating belt 27 

in Fig. 1 and Fig. 6; 

Fig. 9 is a plan view of Fig. 8; 

Fig. 10 is an enlarged view of a Q portion in Fig. 1; 

Fig. 11 is a view which shows a drive mechanism for 

third and fourth endless sliding belts 24 and 25 and a 

moving handrail 33; 

Fig. 12 is an enlarged view which shows a relation of 

an arrangement of a small diameter roller opposing in each 

of the modules in accordance with the invention; 

Fig. 13 is a view which shows a height position adjust­

ipg mechanism for the small diameter roller in accordance 

with the invention; 

Fig. 14 is a side elevational view which shows a state 

of an eccentric shaft of the small diameter roller in accor­

dance with an embodiment of the invention; 

Fig. 15 is a view which shows the other mechanism for 
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finely adjusting a height position of the small diameter 

roller in accordance with the invention; 

Fig. 16 is a view as seen from a line X-X in Fig. 

lS(b); 

Fig. 17 is a view which shows the other mechanism for 

finely adjusting a height position of the small diameter 

roller in accordance with the invention; 

Fig. 18 is a total view which shows an example of an 

arrangement of an adjustable module 2"; and 

Fig. 19 is a view which shows an embodiment in the case 

that the invention is applied.to plural groups of modules. 

BEST MODE FOR CARRYING OUT THE INVENTION 

As mentioned above, the invention suggests a structure 

and a mechanism of a moving walk for smoothly·transferring a 

passenger, and an embodiment in accordance with the inven-

tion will be described below with reference to the drawings, 

however, the invention is not limited to these embodiments. 

Fig. 1 is a side elevational view which totally shows 

an embodiment in accordance with the invention, and shows a 

relation of an arrangement between each of belts and each of 

moving handrails. Fig. 4 is a plan view of Fig. 1, Fig. 5 

is a total view which shows a drive mechanism for each of 

the beits in Fig. 1, Fig. 6 is an enlarged view of a P 
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portion in Fig. 5, and.Fig. 7 is an enlarged view of a 

supporting and guiding mechanism for a belt. In the draw­

ings, reference numeral 11 denotes a balustrade p911el 

provided in a standing manner on both side surf aces in such 

a manner as to step over a platform belt 21 (moving at a 

speed of v1 in a circulating manner) facing to a floor plate 

10 disposed in a platform portion of a moving walk and a 

first endless sliding belt 22 (moving at a speed of v2 in a 

circulating manner) disposed adjacent to the platform belt 

21, and reference numeral 31 denotes a moving handrail 

provided in such a manner as to surround a periphery of the 

balustrade panel 11. 

Reference numeral 12 denotes a balustrade panel 

provided in a standing manner on both side surf aces of a 

second endless sliding belt 23 (moving at a speed of v3 in a 

circulating manner), and reference numeral 32 denotes a 

moving handrail provided in such a manner as to surround the 

periphery of the balustrade panel 12. 

Reference numeral 13 denotes a balustrade panel 

provided in a standing manner on both side surf aces in such 

a manner as to step over a third endless sliding belt 24 

(moving at a speed of v4 in a circulating manner) and a 

fourth endless sliding belt 25 (moving at a speed of v5 in a 

circulating manner) disposed adjacent thereto, and reference 
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numeral 33 denotes a moving handrail provided in such a 

manner as to surround a periphery of the balustrade panel 

13. 

Reference numeral 14 denotes a balustrade panel 

provided in a standing manner on both side surf aces of a 

main circulating belt 27 (moving at a speed of v6 in a 

circulating manner), and reference numeral 34 denotes a 

moving handrail provided in such a manner as to surround the 

periphery of the balustrade panel 14. 

Reference numeral 11' denotes a balustrade panel 

provided in a standing manner on both side surf aces in such 

a manner as to step over a platform belt 21' (moving at a 

speed of v1 in a circulating manner) facing to a floor plate 

10' disposed in an opposite side and a first endless sliding 

belt 22' (moving at a speed of v2 in a circulating manner) 

disposed adjacent to the platform belt 21', and reference 

numeral 31' denotes a moving handrail provided in such a 

manner as to surround a periphery of the balustrade panel 

11'. 

Further, reference numeral 12' denotes a balustrade 

panel provided in a standing manner on both side surf aces of 

a second endless sliding belt 23' (moving at a speed of v3 

in a circulating manner), and reference numeral 32' denotes 

a moving handrail provided in such a manner as to surround 
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the periphery of the balustrade panel 12'. 

Still further, reference numeral 13' denotes a 

balustrade panel provided in a standing manner on.both side 

surf aces in such a manner as to step over a third endless 

sliding belt 24' (moving at a speed of v4 in a circulating 

manner) and a fourth endless sliding belt 25' (moving at a 

speed of v5 in a circulating manner) disposed adjacent 

thereto, and reference numeral 33' denotes a moving handrail 

provided in such a manner as to surround a periphery of the 

balustrade panel 13'. 

In all or a part of the platform belts 21 and 21', the 

endless sliding belts 22, 22', 23, 23', 24, 24', 25 and 25' 

and the main circulating belt 27, the above track is sup­

ported and guided by a sliding plate 26' in the same manner 

as that of the convention structure, however, in the sliding 

plate 26', for example, as shown in Fig. 7, a hole 26'a is 

provided in some portions, and a partly guiding member, that 

is, a rotatable roller 27a or a low frictional sliding 

member 27b or the like is provided in the hole 26'a in such 

a manner as to freely project (by a spring pressure of a 

spring 27c), so that it is structured such that in the case 

that the passenger does not ride on the belt (21 to 25, 21' 

to 25' and 27), the belt is guided by the partly guiding 

member so as to transfer with a significantly small loss, on 
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the contrary, in the case that the passenger rides on the 

belt, the partly guiding member is pressed downward so as to 

enter in the hole 26', whereby the belt is firmly_guided to 

the sliding plate 26'. 

Then, a number, a length and a moving speed v1 to v6 

(having a relation of Vi < V2 < V3 < V4 < V5 < V6) of the 

platform belts 21 and 21', the respective endless sliding 

belts 22, 22', 23, 23', 24, 24', 25 and:25' and the main 

circulating belt 27 are suitably set in accordance with the 

circumstances. 

Next, reference numeral 41 denotes a drive roller for 

the platform belt 21, reference numeral 42 denotes a drive 

roller for the first endless sliding belt 22, reference 

numeral 43 denotes a drive roller for the second endless 

sliding belt 23, reference numeral 44 denotes a drive roller 

for the third endless sliding belt 24, reference numeral 45 

denotes a drive roller for the fourth endless sliding belt 

25, reference numeral 46 denotes a drive roller for the main 

circulating belt 27, reference numeral 46' denotes a driven 

roller for the main circulating belt 27, reference numeral 

45' denotes a drive roller for the fourth endless sliding 

belt 25', reference numeral 44' denotes a drive roller for 

the third endless sliding belt 24', reference numeral 43' 

denotes a drive roller for the second endless sliding belt 
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23', reference numeral 42' denotes a drive roller for the 

first endless sliding belt 22', and reference numeral 41' 

denotes a drive roller for the platform belt 21', .respec­

tively. 

Further, in Fig. 5, reference numeral 51 denotes a 

drive apparatus for a moving walk arranged in a machine 

room, reference numeral 52 denotes a reduction gear connect­

ed to a shaft of the drive apparatus 51 1 reference numeral 

53 denotes a sprocket driven by the drive apparatus 51 

through the reduction gear 52. 

Reference numeral 46a denotes a sprocket for a main 

drive which is rotatably provided in a coaxial manner with 

the drive roller 46 of the main circulating belt 27 and 

transmits a power to the drive roller 46, and a main chain 

54 is wound around the sprocket 53 and the sprocket 46a. 

Reference numeral 41a denotes a sprocket which is 

rotatably provided in a coaxial manner with the drive roller 

41 and transmits a power to the drive roller 41, reference 

numeral 42a denotes a sprocket which is rotatably provided 

in a coaxial manner with the drive roller 42 and transmits a 

power to the drive roller 42, reference numeral 43a denotes 

a sprocket which is rotatably provided in a coaxial manner 

with the drive roller 43 and transmits a power to the drive 

roller 43, reference numeral 44a denotes a sprocket which is 
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rotatably provided in a coaxial manner with the drive roller 

44 and transmits a power to the drive roller 44, reference 

numeral 45a denotes a sprocket which is rotatably.provided 

in a coaxial manner with the drive roller 45 and transmits a 

power to the drive roller 45, and reference numeral 46b 

denotes a sprocket which is rotatably provided in a coaxial 

manner with the drive roller 46 and the sprocket 46a, re­

spectively, and a belt drive chain 47 is wound around each 

of the sprockets 46b, 45a, 44a, 43a, 42a and 41a so that it 

is structured such that a drive force of the sprocket 46a 

for the main drive is transmitted to each of the belts. 

A diameter of the sprockets 41a to 46a and 46b is 

selected in accordance with the moving speed v1 to v6 bf 

each of the belts. 

On the contrary, reference numeral 41'a denotes a 

sprocket which is rotatably provided in a coaxial manner 

with the drive roller 41' and transmits a power to the drive 

roller 41', reference numeral 42'a denotes a sprocket which 

is rotatably provided in a coaxial manner with the drive 

roller 42' and transmits a power to the drive roller 42', 

reference numeral 43'a denotes a sprocket which is rotatably 

provided in a coaxial manner with the drive roller 43' and 

transmits a power to the drive roller 43', reference numeral 

44'a denotes a sprocket which is rotatably provided in a 
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coaxial manner with the drive roller 44' and transmits a 

power to the drive roller 44', reference numeral 45'a de­

notes a sprocket which is rotatably provided in a.coaxial 

manner with the drive roller 45' and transmits a power to 

the drive roller 45', and reference numeral 46'a denotes a 

sprocket which is rotatably provided in a coaxial manner 

with the driven roller 46', respectively, and a belt drive 

chain 47' is wound around each of the sprockets 46'a, 45'a, 

44'a, 43'a, 42'a and 41'a so that it is structured such that 

a rotating force of the driven roller 46' is transmitted to 

each of the belts. 

Accordingly, the power of the drive apparatus 51 is 

transmitted to the endless sliding belts 21', 22', 23', 24' 

and 25' through the main chain 54, the sprocket 46a, the 

drive roller 46, the main circulating belt 27, the driven 

roller 46', the sprocket 46'a, and the belt drive chain 47'. 

Then, in the sprockets 41'a to 46'a, a diameter in 

accordance with the moving speed v1 to V5 of each of the 

belts is selected. 

In this case, the main circulating belt 27 having the 

highest speed in the central portion of the moving walk is 

wound around rollers 60 and 60' rotatably disposed on both 

ends apart from each other as shown in Fig. 6, for example, 

having a diameter of about 80 mm, a returning portion there-
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of is wound around the drive roller 46 and the driven roller 

46' disposed apart from each other and a middle portion 

thereof is guided by guide rollers 61 and 62. 

Then, reference numeral 70 denotes a moving roller 

provided in such a manner as to freely move in a longitudin­

al direction of the belt, and this constitutes a tensioning 

apparatus for absorbing an extension and a compression of 

the main circulating belt 27 wound around there and adjust­

ing a tensile force of the main circulating belt 27. 

A length of the main circulating belt 27 is determined 

by a total length of the moving walk, however, for example, 

in the case that a distance of the transfer surface is about 

100 m, even when an extension rate of the belt is supposed 

to be 2 %, a condition that a size of about 2 m is required 

to be absorbed by the movement of the moving roller 70 is 

given. 

Next, Fig. 8 is an enlarged view which shows a mechan­

ism for absorbing an extension and a compression of the main 

circulating belt 27 in Fig. 1 and Fig. 6 and adjusting a 

tensile stress of the main circulating belt 27, and Fig. 9 

is a plan view of Fig. 8. 

In the drawings, the same reference numerals as those 

in Fig. 6 denote the same elements, reference numeral 71 

denotes an electric motor with a torque limiter 7la, refer-
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ence numeral 71b denotes a sprocket fixed to a shaft of the 

electric motor 71 through the torque limiter 7la, and refer­

ence numeral 72 denotes a sprocket rotatably prov~ded in a 

space close to the moving roller 70, and a drive chain 73 is 

wound around the sprocket 71b and the sprocket 72. 

Reference numerals 74 and 75 denote a pair of sprockets 

rotatably provided on both ends in a coaxial manner with the 

sprocket 72 and in a separated manner, and a pair of sprock­

ets 74' and 75' are rotatably provided in a space opposite 

thereto with disposing the moving roller 70 therebetween. 

Reference numeral 76 denotes a chain wound around the 

sprockets 74 and 74', an end thereof is fixed to a moving 

body 80 with the moving roller 70, and the other end is 

fixed to a spring apparatus 81. The moving body 80 is 

structured such as to freely move to a horizontal direction 

(a longitudinal direction of the main circulating belt 27) 

just such as a truck. 

Reference numeral 77 denotes a chain wound around the 

sprockets 75 and 75', an end thereof is fixed to the moving 

body BO with the moving roller 70, and the other end is 

fixed to a spring apparatus 82. 

Reference numeral 78 denotes a rod member in which an 

end is fixed to the moving body 80 and the other end is 

fixed to a moving piece 81a within the spring apparatus 81, 



- 20 -

and the moving piece 81a is restricted by a spring 81b 

installed therein. 

Reference numeral 79 denotes a rod member in which an 

end is fixed to the moving body 80 and the other end is 

fixed to a moving piece 82a within the spring apparatus 82, 

and the moving piece 82a is restricted by a spring 82b 

installed therein. 

In the structure mentioned above, when the electric 

motor 71 is driven in such a manner that the sprocket 71b 

rotates to a counterclockwise direction in Fig. 8, the drive 

chain 73 is leftward circulated so as to rotate the sprocket 

72 to a counterclockwise direction and rotate the sprockets 

74 and 75 coaxially disposed to a counterclockwise direc­

tion, so that the chains 76 and 77 are both circulated 

leftward so as to move the spring apparatus 81 and 82 to a 

rightward direction. 

Then, the springs 8lb and 82b within the spring appara­

tus 81 and 82 are compressed so as to press each of the 

moving pieces 81a and 82a to a rightward direction and move 

the moving body 80 through the rod members 78 and 79 to a 

rightward direction, so that the moving roller 70 is moved 

to a rightward direction so as to absorb a slackness due to 

an extension of the main circulating belt 27, and when the 

moving roller 70 is further moved to a rightward direction, 
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a tensile force necessary for the main circulating belt 27 

can be generated. 

In this case, when it is structured such that in the 

case that a predetermined limited torque is set by the 

torque limiter 7la (concretely speaking, is set by rotating 

the bolt) and the transmission plate installed therein is 

slipped, after detecting that, a supply voltage to the 

electric motor 71 is shut and the brake:is operated, a 

necessary tensile force can be previously produced prior to 

the operation of the moving walk. 

Accordingly, since the moving body 80 provided with the 

moving roller 70 is maintained in a state of being restrict-

ed by a spring force of the springs 81b and 82b of the 

spring apparatus 81 and 82 with being stopped at a predeter­

mined position at a time of applying the brakes to the 

electric motor 71, the main circulating belt 27 is in a 

state that a predetermined tensile force is continuously 

applied during an operation of the moving walk. 

Accordingly, even when the main circulating belt 27 

itself is used for transmitting the power, no inconvenient 

matter is produced. 

Since the moving direction of the moving body 80 is a 

horizontal direction, a great size of a unit of some meters 

can be naturally prepared, so that the depth of the total 
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apparatus can be restricted to the utmost. 

Further, in accordance with the structure of the appar­

atus mentioned above, during the stop of the moving walk, 

when the electric motor 71 is driven in such a manner as to 

rotate the sprocket 7lb to a clockwise direction which 

corresponds to an opposite direction to that of the case 

mentioned above in Fig. 8, each of the members moves to the 

opposite direction to that of the case mentioned above and 

the moving body 80 is moved leftward, so that the tensioned 

state of the main circulating belt 27 can be canceled and an 

unnecessary tensile force can be canceled. 

Accordingly, in the case of stopping the moving walk 

for a long time such as night and the like, since the unne­

cessary force is not applied to the main circulating belt 

27, the extension of the main circulating belt 27 itself can 

be restricted to the utmost. 

Here, in the case that an excess tensile force is 

applied to the main circulating belt 27 during the operation 

of the moving walk, the transmission plate of the torque 

limiter 71a is slipped so as to serve to immediately release 

the excess tensile force. 

By always checking a length of the spring 8lb or 82b 

within the spring apparatus 81 or 82, the electric motor 71 

is driven so as to increase the tensile force of the belt to 
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a predetermined tensile force when the length of the spring 

becomes longer than a predetermined value (that is, when an 

extension is produced in the belt, concretely spe~ing, 

detected by a limit switch or the like), and an operation of 

always keeping the tensile force of the belt during the 

operation within a fixed range can be performed. 

Further, in the case that the length of the spring 

becomes enough long to be returned to a:natural length, it 

is determined that the belt is completely broken, then the 

drive of the belt itself is stopped so that it is possible 

to secure a safety of the passenger. 

As mentioned above, in accordance with the embodiment, 

the circulating belt having a necessary speed can be effi­

ciently obtained from a single drive source or a limited 

number of drive sources, and a belt system in which a suit­

able tension can be always obtained even when the length of 

the belt becomes long can be constituted. 

Next, as to each of the moving handrails 31, 32, 33, 

34, 33', 32' and 31', the moving handrail 31 is moved in a 

circulating manner substantially at an average speed (V1 + 

v2 )/2 between the moving speed v1 for the platform belt 21 

and the moving speed v2 for the first endless sliding belt 

22, the moving handrail 32 is moved in a circulating manner 

at the same speed as that for the second endless sliding 
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belt 23, the moving handrail 33 is moved in a circulating 

manner substantially at an average speed (V4 + v5 )/2 between 

the moving speed v4 for the third endless sliding_belt 24 

and the moving speed v5 for the fourth endless sliding belt 

25, and the moving handrail 34 is moved in a circulating 

manner at the same speed as that for the main circulating 

belt 27. 

Further, the moving handrail 31~ is moved in a circu­

lating manner substantially at an average speed (V1 + v2 )/2 

between the moving speed v1 for the platform belt 21 1 and 

the moving speed v2 for the first endless sliding belt 22', 

the moving handrail 32' is moved in a circulating manner at 

the same speed as that for the second endless sliding belt 

23', the moving handrail 33' is moved in a circulating 

manner substantially at an average speed (V4 + v5 )/2 between 

the moving speed v4 for the third endless sliding belt 24' 

and the moving speed v5 for the fourth endless sliding belt 

25'. 

In the moving walk in accordance with the invention, in 

order to make it possible to operate to the opposite direc­

tion, a replacing portion of the moving handrails 31, 32, 

33, 34, 33', 32' and 31' and a connecting portion of the 

endless sliding belts 22, 23, 24, 25, 27, 25', 24', 23' and 

22' are disposed in such a manner as to be just opposed. 
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For length Li to L5 and the moving speed Vi to v6 

{having a relation of Vi < V2 < V3 < V4 < v5 < V5) of the 

platform belts 21 and 21' and the respective endless sliding 

belts 22, 22', 23, 23', 24, 24', 25 and 25', for example, a 

design value of L1 = L2 = L4 = L5 = 830 mm, L3 = 2620 mm, v1 

= 50 m/min, v2 = 62.4 m/min, v3 = 78.6 m/min, v4 = 99 m/min, 

v5 = 118.8 m/min and V5 = 150 m/min is considered. The 

length of the main circulating belt 27 is suitably set by 

taking the total length of the moving walk into considera­

tion. In this case, since the module can be made common, 

the cost can be restricted to the utmost. 

In the case that the length of the adjacent belts is 

equal, when the moving speed of the moving handrail is set 

substantially to an average value between the speed of the 

respective belts, the leading inducting operation and the 

lagging inducting operation can be substantially canceled 

with respect to the movement of the passenger by the belt. 

Further, the respective length L1 to L5 of the platform 

belts 21 and 21' and the endless sliding belts 22, 22', 23, 

23', 24, 24', 25 and 25' can be set to a different length, 

for example, L1 = 830 mm, L2 = 1040 mm, L3 = 2620 mm, L4 = 

1650 mm and L5 = 1980 mm. 

In this case, the module is less made common, however, 
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the transfer time for the passenger in the platform belts 21 

and 21', the first endless sliding belts i2 and 22' and the 

third and fourth endless sliding belts 24, 24', 25 and 25' 

is evened to about 1 second, so that when the moving speed 

for each of the moving handrails is set to be the average 

speed for the respective belts, the leading inducting opera­

tion and the lagging inducting operation can be theoretical­

ly canceled. Of course, the length of a step surface belt 

may be set in such a manner that all the transfer time for 

the passenger on the first to fifth endless sliding belts is 

even. 

As mentioned above, the length of the belt and the 

moving speed of the moving handrail can be set in various 

patterns, however, it is preferable to set the length of the 

belt and the moving speed of the moving handrail in such a 

manner that a difference between the belt and the moving 

handrail is within 400 mm (the range within 16 inch is set 

as a recommendation by ANSI). 

Next, Fig. 10 is an enlarged view of a Q portion in 

Fig. 1 and Fig. 11 is a view which shows a drive mechanism 

for the third and fourth endless sliding belts 24 and 25 and 

the moving handrail 33, however, the opposite portion corre­

sponding to the Q portion has the same structure and in the 

case of the platform belts 21 and 21', the first endless 
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sliding belts 22 and 22' and the third and fourth endless 

sliding belts 24' and 25, the same drive mechanism is em­

ployed, so that the detailed drawings will be omi~ted. 

In the drawings, the same reference numerals as those 

of Fig. 1, Fig. 5 and Fig. 6 denote the same elements, 

reference numeral 74 denotes a sprocket rotatably provided 

in a coaxial manner with the drive roller 44 mentioned 

above, and this serves to transmit the power to the moving 

handrail 33. 

Reference numeral 80 denotes a known gripping and 

pressing drive apparatus for driving the moving handrail 33 

by gripping and pressing, this is constituted by drive 

rollers 80a and 80b, driven rollers 80c and 80d and sprock­

ets BOe and 80£ coaxially disposed with the drive rollers 

80a and 80b, and a chain 80g transmitting a power is wound 

around the sprockets 74, 80e and 80£. Then, it is struc­

tured such that the moving speed of the moving handrail 33 

with respect to the endless sliding belt 24 is accelerated 

by suitably determining a diameter of each of the rollers 

and the sprockets. 

Reference numeral 81 denotes a guide roller, and refer­

ence numeral 82 denotes a tension roller for adjusting a 

tensile force of the moving handrail. 

Since the drive meChanism for the moving handrail 31 is 
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performed by a speed increasing mechanism similar to the 

case mentioned above, the detailed explanation will be 

omitted. 

Further, a method of driving the endless sliding belt 

23, the main circulating belt 27 and the moving handrails 32 

and 34 is the same and it is sufficient to replace the 

diameter of the rollers and the sprockets by a uniform 

mechanism not accelerated, so that the detailed explanation 

will be omitted. 

In accordance with the above structure, since the 

circulating belt of the moving handrail having a necessary 

speed can be obtained from a single drive source or a limit­

ed number of drive sources in a significantly simple manner, 

it is convenient. Further, since the moving handrail having 

a speed such as to cancel the leading inducting operation 

and the lagging inducting operation with respect to the 

movement by the circulating belt can be disposed on both· 

side surfaces of the circulating belt, a prevention effect 

with respect to a turnover accident is significant. 

As mentioned above, in accordance with the embodiment 

mentioned above, a variable speed type moving walk in which 

the moving handrail can be disposed in such a manner as to 

suitably cancel the leading inducting operation and the 

lagging inducting operation with respect to the movement of 
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the passenger by the circulating belt, and even when the 

operating direction of the moving walk is inverted, no 

problem is produced can be obtained. 

Next, Fig. 12 is an enlarged view which shows a rela­

tion of an arrangement of a small diameter roller in accor­

dance with the invention, reference numeral 15a denotes a 

small diameter roller in a module 2a close to the sending 

end of the passenger, reference numeral:l5b denotes a small 

diameter roller in a module 2b close to the receiving end, 

it is structured such that a height position of a central 

shaft 16b of the small diameter roller 15b is positioned at 

a position slightly lower than a height position of a cen­

tral shaft 16a of the small diameter roller 15a, and the 

respective endless sliding belts 20a and 20b are constituted 

to be different in level, so that the passenger passing 

through the interval can be smoothly transferred. 

In this case, in the moving walk, it is preferable to 

optionally switch the moving direction in the same manner as 

the case of an escalator, however, when the height positions 

of the adjacent small diameter rollers are fixed so that a 

difference in level is initially provided, there is produced 

a problem that the passenger can not be smoothly transferred 

to the inverted direction. Accordingly, when the height 

position of the small diameter roller can be finely adjusted 
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in accordance with the operating direction of the moving 

walk, a moving walk having a significant usefulness can be 

obtained. 

Fig. 13 is a plan view which shows an example of a 

mechanism for finely adjusting the height position of the 

small diameter roller. 

In the drawing, reference numeral 15' denotes a small 

diameter roller in which a height position can be finely 

adjusted, the rotating shaft 16 of this small diameter 

roller 15' is eccentric at a degree of about a radial size 

of the small diameter roller 15', for example, to a horizon­

tal direction, both end thereof is rotatably supported by a 

bearing 17, and further, the small diameter roller 15' 

itself is rotatably mounted to the rotating shaft 16. A 

gear 18 is fixed to one end of the rotating shaft 16, and a 

small diameter gear 19 directly connected to a motor (not 

shown) is meshed with the gear 18. 

Accordingly, it is sufficient that in the case that the 

small diameter roller 15' is in the receiving end, the 

rotating shaft 16 is rotated through the small diameter gear 

19 and the gear 18 to the direction that the horizontal 

position is below the small diameter roller 15 of the oppos­

ing sending end, on the contrary, in the case that the small 

diameter roller 15 1 is in the sending end, the rotating 
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shaft 16 is rotated at a necessary amount to the direction 

that the horizontal position is above the small diameter 

roller 15 of the opposing receiving end. 

In this case, since the tension degree of the endless 

sliding belt 20 is automatically adjusted by an idle roller 

in a known manner even when the position of the small dia­

meter roller 15' is moved, there is no case that the problem 

is produced. 

In accordance with the mechanism mentioned above, as to 

the difference in level between the small diameter roller 

15' and the small diameter roller 15, it is significantly 

easy to adjust in accordance with the circulating speed of 

the endless sliding belt 20, that is, the higher the speed 

is, the smaller the difference in level is, and the slower 

the speed is, the relatively larger the difference in level 

is. 

In the case that the rotating shaft 16 of the small 

diameter roller 15' is eccentric to the horizontal direction 

shown in Fig. 14(a) as in the embodiment, the small diameter 

roller 15' moves to the direction in which the interval 

between the small diameter roller 15' and the adjacent small 

diameter roller 15 slightly increases when the small diamet­

er roller 15' is finely adjusted to any of the up and down 

directions, however, for example, by making the rotating 
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shaft 16 eccentric to an oblique direction, it can be easily 

performed that at the same time of moving the small diameter 

roller 15' to the lower direction, the interval w~th respect 

to the adjacent small diameter roller 15 is further short­

ened (the case of Fig. 14(b)), or at the same time of moving 

the small diameter roller 15' to the upper direction, the 

interval with respect to the adjacent small diameter roller 

15 is shortened (the case of Fig. 14(c)), so that it is 

convenient. 

In the above explanation, the example in which only one 

of the opposing small diameter rollers is structured to be 

movable has been mentioned, however, it is possible to make 

both the opposing small diameter rollers a movable structure 

in a similar manner (for example, the case of Fig. 14(d) or 

Fig. 14(e)) so that more fine adjustment can be performed. 

Further, it is possible to structure the small diameter 

roller in such a manner as to freely move in a rotatable 

manner through the longitudinal bracket by an oil hydraulic 

apparatus. 

On the contrary, a length of one of the modules 2 and 

2' in accordance with the invention is set to be a length 

which even the tall passenger can not absolutely steps over 

in one stride, so that in the moving walk in which a plural­

ity of modules 2 and 2' are disposed in series, a safe 
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moving walk on which a passenger is smoothly accelerated and 

decelerated by successively passing the adjacent modules 2 

and 2' even in the case that any passenger walks on the 

moving walk can be obtained. A step of a person is about 

600 mm in average, even in the case of a tall person of 180 

cm in height, it is considered that the step is not perhaps 

over 800 mm. 

Accordingly, it is judged that a standard of the length 

of the module is considered to be set about 800 mm. 

Next, another embodiment in accordance with the inven­

tion will be described below with reference to the drawings. 

Figs. 15(a} and (b) are views which show a mechanism for 

finely adjusting the height position of the small diameter 

roller, Fig. 16 is a view as seen from a line X-X of Fig. 

15(b), in the drawings, reference numeral 100 denotes a 

support table for supporting the total module 2, which is 

rotatably mounted around a support point of an R portion in 

a center portion, and guide rollers lOOa and lOOb are rotat­

ably provided at a downward projecting portion in both ends. 

Reference numeral 200 denotes a moving stand provided 

in a connecting direction of the module 2 in such a manner 

as to be freely moved by a drive mechanism, for example, a 

rack and pinion and the like, this has projecting portions 

200a and 200b on both ends, and is structured in such a 
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manner as to guide the guide rollers lOOa and lOOb mentioned 

above on the upper surface. 

Accordingly, in the case that the transfe~ direction of 

the passenger is an A direction as shown in Fig. 15(a), the 

support table 100 of the module 2 is made in a state of 

rising rightward by moving the moving stand 200 to a left-

ward direction so as to mount the guide roller lOOb on the 

projecting portion 200b. 

Then, the small diameter roller in the sending end of 

each of the modules 2 is disposed in a high position and the 

small diameter roller in the receiving end is relatively 

disposed in a low position, so that the passenger can be 

transferred in a significantly smooth manner. 

On the contrary, in the case that the transfer direc­

tion of the passenger is a B direction which is inverted to 

the preceding case as shown in Fig. 15(b), the support table 

of the module 2 is made in a state of rising leftward by 

moving the moving stand 200 to a rightward direction so as 

to mount the guide roller lOOa on the projecting portion 

200a. 

Then, the small diameter roller in the sending end of 

each of the modules 2 is disposed in a high position and the 

small diameter roller in the receiving end is relatively 

disposed in a low position, so that the passenger can be 
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always transferred in a significantly smooth manner as in 

the same manner as that mentioned above. 

In the explanation mentioned above, an ex~mple in which 

a relative position between the small diameter roller in the 

sending end and the small diameter roller in the receiving 

end is changed by adjusting an inclination amount of the 

support table 100 supporting the module 2 through the guide 

rollers lOOa and lOOb has been mentioned, however, as shown 

in Fig. 17 (Fig. 17(b) is a view as seen from a line Y-Y of 

Fig. 17(a}), even in a simple structure which is structured 

such that simple sliding member lOO'a and lOOb, for example, 

made of plastics and the like is provided on the lower 

surface of the support table 100', on the contrary, in the 

moving support body 200', for example, an L-shaped angle 201 

is supported by a load support member 202 all between the 

small diameter rollers of one module 2 in such a manner as 

to freely move to a longitudinal direction, and that the 

angle 201 is driven, for example, by a known electric cylin­

der 203, and that cams 200'a and 200'b are provided on an 

upper surf ace of the angle 201 so as to press up any of the 

sliding members lOO'a and lOO'b by an engagement between the 

sliding members lOO'a and lOO'b of the support table 100' 

and the cams 200'a and 200'b of the moving support body 200' 

and to suitably incline the support table 100', no problem 
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is actually produced when a frequency of operating this 

mechanism is a few. 

A difference in level between the modules has an im­

portant meaning as the circulating speed of the endless 

sliding belt 20 is slow, and since a difference in level is 

not required in the area having a fast circulating speed, in 

the case of the movable speed type moving walk constituted 

by a plurality of modules 2 and 2" as shown in Fig. 18, for 

example, it is considered to make a structure capable of 

adjusting a height of only the module 2". Of course, it 

does not care when all the modules 2 and 2" are made in a 

structure capable of being adjusted. 

In order to make a plurality of modules a structure 

capable of being adjusted in height as mentioned above, as 

an example, it can be structured as shown in Fig. 19 (Fig. 

19(b) is a view as seen from a line z-z of Fig. 19(a)). 

In the drawings, the same reference numerals as those 

of Fig. 17 denote the same elements, however, reference 

numerals 201a and 20lb denote an angle separately disposed 

in both right and left side portions of the endless sliding 

belt 20, and this is a longitudinal member extending over a 

plurality of modules 2 and 2". 

The angle 20la and 20lb are slidably supported by the 

load support member 202 in the same manner as in the case of 
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Fig. 17. Then, the angle 201a is directly driven by the 

electric cylinder 203. 

Reference numeral 21la denotes a rack proyided in a 

central portion of the angle 201a and the rack is provided 

in the angle 201b end in the same manner. 

Reference numeral 204 denotes a shaft disposed in such 

a manner as to extend between the angles 201a and 20lb, and 

pinions 204a and 204b meshed with the rack 2lla of the angle 

201a and the rack of the angel 201b are rotatably mounted to 

both ends thereof. 

Then, cams 300'al, 300'bl, 300'a2 and 300'b2 are pro­

vided at a predetermined position of the module for adjust­

ing the height on the upper surface of the angles 201a and 

201b. 

Accordingly, when the electric cylinder 203 is operated 

so as to move the angle 201a to a necessary direction, that 

is, a left direction or a right direction of Fig. 19, the 

angle 20lb is also moved to the same direction as that of 

the angle 201a by the rack and pinion mechanism in the 

central portion, as a result, the cam 300'bl and 300'b2, or 

300'al and 300'a2 presses upwardly the corresponding sliding 

member in the support table 100' so that only the predeter­

mined module 2" can obtain a necessary inclination. 

As mentioned above, in accordance with this embodiment, 
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the transfer of the passenger from the sending end of each 

of the modules to the receiving end can be performed in a 

significantly smooth manner, and the moving walk which does 

not produce any problem even when the operating direction is 

inverted. Further, the safe moving walk in which even when 

the passenger walks on the belt in a wide stride, the pas­

senger does not stumble or stagger can be obtained. 

INDUSTRIAL APPLICABILITY 

The moving walk in accordance with the invention can 

move the passenger at a high speed as mentioned above, and 

can be operated in the inverted direction. Further, there 

is a little risk that the passenger stumbles and staggers 

when the passenger walks on the belt, so that a high safety 

is achieved. Still further, no particularly complex mechan­

ism is required, and a manufacture can be performed at a 

relatively low cost. Accordingly, it is suitable for set­

ting in a wide place, for example, an airport. 
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CLAIMS 

1. A moving walk structured such that an independent plat­

form belt and one or some accelerating and decelerating 

belts are successively disposed adjacent to an operating 

direction in front of and at the rear of a main circulating 

belt, the belts are operated in the same direction, an 

operating speed of the belt disposed at a getting-on portion 

is successively made high in accordance that the belt reach-

es a moving direction, an operating speed of the belt dis-

posed at a getting-out portion is successively made low in 

an inverted manner, and an operating speed of the main 

circulating belt is made highest, 

wherein the belt disposed at the getting-out portion or 

the belt disposed at the getting-on portion is driven 

through the main circulating belt. 

2. A moving walk as recited in claim 1, wherein the belt in 

said getting-out end or the belt in the getting-on end is 

driven through a driven roller of said main circulating 

belt. 

3. A moving walk wherein a moving body for absorbing an 

extension and compression of a transferring belt is provided 

in a returning end of said transferring belt wound around 

two apart rollers in an endless manner in such a manner as 
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to freely move in a longitudinal direction of said transfer-

" ring belt. 

4. A moving walk structured such that an independ~nt plat-

form belt and one or some accelerating and decelerating 

belts are successively disposed adjacent to an operating 

direction in front of and at the rear of a main circulating 

belt, the belts are operated in the same direction, an 

operating speed of the belt disposed at:a getting-on portion 

is successively made high in accordance that the belt reach-

es a moving direction, an operating speed of the belt dis-

posed at a getting-out portion is successively made low in 

an inverted manner, and an operating speed of the main 

circulating belt is made highest, 

wherein a moving body for absorbing an extension and 

compression of the main circulating belt is provided in a 

returning end of the main circulating belt in such a manner 

as to freely move in a longitudinal direction of the main 

circulating belt. 

5. A moving walk as recited in claim 3 or 4, wherein a 

roller around which said main circulating belt is wound is 

rotatably provided in said moving body. 

6. A moving walk as recited in claim 3 or 4, wherein said 

moving body is fixed to an end of the circulating chain. 

7. A moving walk structured such that an above track of the 
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transferring belt wound around two apart rollers in an 

endless manner is supported and guided by a sliding plate, 

wherein a hole is provided in said sliding plate and a 

partly guiding member is provided in said hole in such a 

manner as to freely project. 

8. A moving walk as recited in claim 7, wherein said partly 

guiding member is a rotatable roller. 

9. A moving walk as recited in claim 7, :Wherein said partly 

guiding member is a sliding member having a low friction. 

10. A moving walk in which at least two sets of modules 

provided with a first roller and a second roller disposed 

apart from each other and having a small diameter, drive 

means, and an endless belt passing over said first roller 

and the second roller and driven by said drive means are 

closely disposed in series with respect to a longitudinal 

direction in such a manner that the first roller and the 

second roller are opposed, 

wherein at least one of the opposing first .roller and 

second roller is supported in such a manner as to freely 

move to a vertical direction. 

11. A moving walk as recited in claim 10, wherein at least 

one of said opposing first roller and second roller is 

supported by a rotatable eccentric shaft. 

12. A moving walk in which at least two sets of modules 
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provided with a first roller and a second roller disposed 

apart from each other and having a small diameter, drive 

means, and an endless belt passing over said first roller 

and the second roller and driven by said drive means are 

closely disposed in series with respect to a longitudinal 

direction in such a manner that the first roller and the 

second roller are opposed, 

wherein a center portion of at least one of the modules 

is supported in such a manner as to freely rotate. 

13. A moving walk in which at least two sets of modules 

provided with a first roller and a second roller disposed 

apart from each other and having a small diameter, drive 

means, and an endless belt passing over said first roller 

and the second roller and driven by said drive means are 

closely disposed in series with respect to a longitudinal 

direction in such a manner that the first roller and the 

second roller are opposed, 

wherein a center portion of at least one of the modules 

is supported in such a manner as to freely rotate, and a 

member to be guided is provided in a lower surface near the 

first roller and the second roller, and said member to be 

guided is guided and supported by a movable support body 

having a projecting portion. 

14. A moving walk as recited in claim 13, wherein said 
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member to be guided is a sliding member. 

15. A moving walk as recited in claim 13, wherein said 

member to be guided is a roller • 

16. A moving walk as recited in claim +3, wherein a long 

size angle is driven by an electric cylinder to a longitu-

dinal direction for said·support body so as to be structured 

to be movable. 

17. A moving walk as recited in claim 13., wherein said 

support body is separately disposed in both side portions of 

said endless belt and the support bodies are connected by a 

rack and pinion mechanism. 

18. A moving walk in which at least two sets of modules 

provided with a first roller and a second roller disposed 

apart from each other and having a small diameter, drive 

means, and an endless belt passing over said first roller 

and the second roller and driven by said drive means are 

closely disposed in series with respect to a longitudinal 

direction in such a manner that the first roller and the 

second roller are opposed, 

wherein a length of each of the modules is set to be a 

length which can not be stepped over in one stride even by a 

tall passenger. 

19. A moving walk in which at least two sets of modules 

provided with a first roller and a second roller disposed 

1r1111ilm1r 
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apart from each other, drive means, and an endless belt 

passing over said first roller and the second roller and 

driven by said drive means are disposed in series.with 

respect to a longitudinal direction, and the endless belt of 

each of the modules is circulated at a different speed, 

wherein a moving handrail moving at about an average 

speed of the endless belt circulating at a different speed 

is disposed in both side portions of said respective mod-

ules. 

20. A moving walk as recited in claim 19, wherein the length 

of said respective modules is equal to each other. 

21. A moving walk in which at least two sets of modules 

provided with a first roller and a second roller disposed 

apart from each other, drive means, and an endless belt 

passing over said first roller and the second roller and 

driven by said drive means are disposed in series with 

respect to a longitudinal direction, and the endless belt of 

each of the modules is circulated at a different speed, 

wherein a moving handrail is disposed in both side 

portions of said respective modules, and said moving hand-

rail is moved at a speed which cancels a leading inducting 

operation and a lagging inducting operation of the trans-

ferred body each other with respect to the transfer at the 

length and the circulating speed in the endless belt of said 
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respective modules. 

22. A moving walk as recited in claim 21, wherein a transfer 

time for the body to be transferred in said respe9tive 

modules is equal to each other. 

23. A moving walk as recited in claim 19 or 21, wherein a 

driving force for the moving handrail is obtained by the 

module. 


