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(54) HIGH-SPEED ESCALATOR FOR SLOPED PART

(57) When a step (5) passes through the reversing
section F, it moves with a first link (21) and a second link
(22) being folded and extended, whereby even if a driv-
ing-roller guide track is a simple circular arc, the move-
ment trajectory of a driving roller (11) can be kept within
the bounds of the driving-roller guide track, and smooth
reversing operation can be achieved.
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Description

TECHNICAL FIELD

[0001] The present invention relates to high-speed-
incline escalators in which the steps move faster in the
escalator intermediate inclined section than in the upper
and lower horizontal sections.

BACKGROUND ART

[0002] Recently, a large number of large height-differ-
ential escalators have been installed in subway stations
and the like. In such kinds of escalators, passengers of-
ten feel uncomfortable because they are obliged to
stand still on the steps for a long time. Therefore, high-
speed escalators have been developed. However, the
operating speed of such escalators has an upper limit
in order that the passengers can get on and off safely.
[0003] Accordingly, an escalator with a high-speed in-
clined section is proposed, which can reduce escalator
riding time by moving the steps in the intermediate in-
clined section at a relatively higher speed than the
movement speed of the steps in the upper and lower
horizontal sections where the passengers get on and off
(see Patent document 1).
[0004] Patent document 1: Japanese Patent Laid-
Open No. S51-116586
[0005] However, a conventional escalator with a high-
speed inclined section as described in Patent document
1 has a configuration in which the steps run on an ap-
proximately arcuate track in the reversing section with
foldable links (folding links) for connecting the steps be-
ing extended, wherein there has been a problem in that
because the trajectory along which the driving rollers
should travel does not match the shape of the reversing-
section track, enormous travel resistance or the like aris-
es between the driving rollers and the track, whereby
smooth reversing operation of the steps cannot be
achieved.
[0006] The invention has been made to resolve such
a problem, and aims to provide an escalator with a high-
speed inclined section in which a smooth reversing
movement can be achieved by passing the folding links
through the reversing section while folding and extend-
ing them.

DISCLOSURE OF THE INVENTION

[0007] An escalator with a high-speed inclined section
relevant to the invention includes: a plurality of steps,
each step having a driving roller and a trailing roller, and
being connected together in an endless fashion for cir-
culation;

a driving-roller guide track for guiding movement of
the driving roller, being configured to be substan-
tially arcuate in its reversing sections;

a trailing-roller guide track for guiding movement of
the trailing roller;
link mechanisms, each link mechanism being con-
figured with a plurality of links, a first link among the
links being connected to a step and rotatable
around a driving-roller shaft for supporting the driv-
ing roller, a second link among the links being con-
nected to an adjacent step and rotatable around a
driving-roller shaft of the adjacent step, remaining
ends of the first link and the second link being ro-
tatably connected together, and the link mechanism
having an auxiliary roller rotatably mounted on one
of the plurality of links; and
an auxiliary-roller guide track for guiding movement
of the auxiliary roller;

wherein the link mechanism travels while the dis-
tance between adjacent steps is varied by the first link
and the second link being folded and extended in the
reversing sections.
[0008] Moreover, in the escalator with the high-speed
inclined section of the invention, when the step passes
through its forward path horizontal sections, the link
mechanism moves with the first link and the second link
being folded, and when the step passes through the re-
versing sections, the link mechanism moves with the
first link and the second link that have been folded grad-
ually being extended.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is an overall side view illustrating an escalator
with a high-speed inclined section according to Em-
bodiment 1 of the invention;
Fig. 2 is an explanatory diagram illustrating the por-
tion around a horizontal section A and a reversing
section F at the upstairs end of the escalator with a
high-speed inclined section according to Embodi-
ment 1 of the invention;
Fig. 3 is an explanatory diagram illustrating the por-
tion around a horizontal section A and a reversing
section F at the upstairs end of an escalator with a
high-speed inclined section according to Embodi-
ment 2 of the invention; and
Fig. 4 is an explanatory diagram illustrating the por-
tion around a horizontal section A and a reversing
section F at the upstairs end of an escalator with a
high-speed inclined section according to Embodi-
ment 3 of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] Hereinafter, embodiments of the invention will
be described in reference to attached drawings.
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Embodiment 1.

[0011] Fig. 1 is an overall side view illustrating an es-
calator with a high-speed inclined section according to
Embodiment 1 of the invention, and Fig. 2 is an explan-
atory diagram illustrating the portion around a horizontal
section and a reversing section at the upstairs end of
the escalator.
[0012] Firstly, the makeup will be described in refer-
ence to Fig. 1 and Fig. 2.
[0013] A main frame 1 is provided with a driving-roller
track 2, a trailing-roller track 3, and an auxiliary-roller
track 4. Steps 5 are connected together in an endless
fashion, and circulated along the tracks 2 through 4.
[0014] Each of the steps 5 has a driving roller 11 that
rolls along the driving-roller track 2, a driving-roller shaft
12 that supports the driving roller 11, a trailing roller 13
that rolls along the trailing-roller track 3, and a trailing-
roller shaft 14 that supports the trailing roller 13; and is
configured with a tread 6 for carrying a passenger and
a riser 7 extending downwards from the underside of the
tread 6.
[0015] The speed of the steps 5 varies by the distance
between adjacent steps 5-in other words, the distance
between the driving-roller shafts 12 (distance between
the centers of the shafts)-being changed. More specifi-
cally, in an upper landing section A1 where passengers
get on or off, the distance between the centers of the
adjacent driving-roller shafts 12 is decreased, and the
steps 5 move at low speed.
[0016] Then, as the steps move from the upstairs
curved section B toward the constantly inclined section
C, the distance between the centers of the adjacent driv-
ing-roller shafts 12 is gradually increased, and the steps
5 turn into a high-speed movement.
[0017] Between the adjacent steps 5, a link mecha-
nism 20 for varying the distance between the centers of
the adjacent driving-roller shafts 12 is interlinked. The
link mechanism 20 includes first through fifth links 21
through 25, and an auxiliary roller 15 that rolls along the
auxiliary-roller track 4.
[0018] One end portion of the first link 21 is rotatably
connected to the driving-roller shaft 12. The other end
portion of the first link 21 is rotatably connected to the
middle portion of the fifth link 25 via a rotational shaft
28. One end portion of a second link 22 is rotatably con-
nected to the driving-roller shaft 12 of the adjacent step
5. The other end portion of the second link 22 is rotatably
connected to the middle portion of the fifth link 25 via
the rotational shaft 28. A third link 23 is rotatably con-
nected to the middle portion of the first link 21. A fourth
link 24 is rotatably connected to the middle portion of
the second link 22. The other end portions of the third
link 23 and the fourth link 24 are connected to one end
portion of the fifth link 25 via a sliding shaft 29. A guide
groove for guiding the sliding of the sliding shaft 29 in
the fifth link 25 is provided in the one end portion of the
fifth link 25. The rotatable auxiliary roller 15 is provided

at the other end portion of the fifth link 25.
[0019] Next, the operation will be described. The first,
second, third, and fourth links 21, 22, 23, and 24 form a
so-called pantograph type quadruple link mechanism,
in which the angle made by the first and the second links
21 and 22 can be increased or decreased with the fifth
link 25 serving as the axis of symmetry.
[0020] This makes it possible to vary the distance be-
tween the driving-roller shafts 12 connected to the first
and the second links 21 and 22.
[0021] As the steps move from the upstairs curved
section B toward the constantly inclined section C, the
distance between the driving-roller track 2 and the aux-
iliary-roller track 4 gradually decreases. At this time, the
link mechanism operates like the framework of an um-
brella when being opened out, and the distance be-
tween the driving-roller shafts 12 of the adjacent steps,
which has been minimum at the upper landing section
A1, gradually increases. In the constantly inclined sec-
tion C, the distance between the driving-roller track 2
and the auxiliary-roller track 4 becomes minimum, and
the distance between the driving-roller shafts 12 of the
adjacent steps 5 becomes maximum. Therefore, the
speed of the steps 5 reaches maximum, and the first
and the second links 21 and 22 become approximately
linear in this state.
[0022] As described above, the first link 21 and the
second link 22 in the link mechanism 20 connecting the
driving-roller shafts 12 of the adjacent steps are folded
in the upstairs landing section A1 where the steps move
at low speed, and within the upstairs expanding section
A2 from the landing section up to the reversing section
F, the first link 21 and the second link 22 in the link mech-
anism are gradually extended linear. Then the links
move to the reversing section F.
[0023] However, the driving-roller track 2 of the up-
stairs reversing section F has no moving parts and is
arcuate in shape, and if the first link 21 and the second
link 22 move along the reversing section F in an extend-
ed state, because the movement trajectory of the driving
roller 11 and the shape of the fixed arcuate driving-roller
track 2 do not match in shape, enormous travel resist-
ance or the like arises between the driving roller 11 and
the driving-roller track 2, whereby smooth reversing op-
eration of the steps 5 cannot be achieved.
[0024] Given such circumstances, in the invention,
the first link 21 and the second link 22 in the link mech-
anism 20 that connect the respective driving-roller
shafts 12a and 12b are folded in the reversing section
when the adjacent steps 5 move along the reversing
section.
[0025] Here, assuming an equilateral polygon whose
vertices are all positioned on an arcuate trajectory, if one
side is shortened, a vertex at an end of the side can be
displaced toward the inside of the circle, in other words,
toward the center of the circle. Expressing this as a re-
lationship between the driving roller 11 moving along the
reversing section F and the link mechanism 20 in the
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escalator with a high-speed inclined section, the centers
of the adjacent driving-roller shafts 12a and 12b dis-
posed on the arcuate trajectory correspond to the verti-
ces of the equilateral polygon, and the first link 21 and
the second link 22 that are linear correspond to the sides
of the equilateral polygon. Here, when the first link 21
and the second link 22 that connect the adjacent driving-
roller shafts 12a and 12b are folded, the distance be-
tween the centers of the driving-roller shafts 12a and
12b is decreased, and the centers of the driving-roller
shafts 12a and 12b are displaced toward the inside of
the circular arc.
[0026] If the link mechanism 20 and the driving-roller
track 2 are established so that their positional relation-
ship is one in which the centers of the driving-roller
shafts 12a and 12b would pass outside of the driving-
roller track 2 in the reversing section when the first link
21 and the second link 22 pass through the reversing
section while being extended linear, by decreasing the
distance between the center of the driving-roller shaft
12a and the center of the driving-roller shaft 12b, the
center of the driving-roller shaft 12a and the center of
the driving-roller shaft 12b that would be positioned out-
side of the circular arc can be displaced conversely to-
ward the inside of the circular arc, and the center of the
driving-roller shaft 12a and the center of the driving-roll-
er shaft 12b can be kept within the track range of the
circular driving-roller track 2 in the reversing section F.
[0027] In order to vary the distance between the cent-
er of the driving-roller shaft 12a and the center of the
driving-roller shaft 12b, the first link 21 and the second
link 22 in the link mechanism 20 shouldbe folded or ex-
tended. This can be achieved also in the reversing sec-
tion F by appropriately varying the distance between the
auxiliary-roller track 4 and the arcuate driving-roller
track 2 as well as in the upstairs curved section B or in
the upstairs expanding section in the escalator with a
high-speed inclined section when controlling the folding
and extending of the first link 21 and the second link 22
in the link mechanism 20.
[0028] Only the upstairs reversing section has been
described above; however, it is all the same with the
downstairs side.
[0029] Thus, in the upstairs and in the downstairs step
reversing sections, the movement trajectory of the driv-
ing roller and the shape of the driving-roller guide track
can be matched, whereby the smooth reversing opera-
tion of the steps can be achieved.

Embodiment 2.

[0030] Fig. 3 is an explanatory diagram illustrating the
portion around a horizontal section A and a reversing
section F at the upstairs end of an escalator with a high-
speed inclined section according to Embodiment 2 of
the invention. Redundant descriptions of components
and their operations illustrated in Fig. 3 that are identical
to those in Fig. 2 will be omitted by attaching identical

numerals.
[0031] In Embodiment 1, the link mechanism 20 is
configured with the first through fifth links as illustrated
in Fig. 2. In this Embodiment 2, however, the link mech-
anism 20 is configured only with a first link 21 and a sec-
ond link 22 as illustrated in Fig. 3. Operations and ben-
efits are the same as in Embodiment 1.

Embodiment 3.

[0032] Next, an escalator with a high-speed inclined
section according to Embodiment 3 will be described.
[0033] Fig. 4 is an explanatory diagram illustrating the
portion around a horizontal section A and a reversing
section F at the upstairs end,of the escalator with a high-
speed inclined section according to Embodiment 3 of
the invention. Redundant descriptions of components
and their operations illustrated in Fig. 4 that are identical
to those in Fig. 2 will be omitted by attaching identical
numerals.
[0034] A driving-roller track 2 of the upstairs reversing
section F in Fig. 4 has no moving parts, and is arcuate
in shape.
[0035] In this Embodiment 3, the distance between
adjacent steps 5 is minimum in the horizontal section A
forward path, and the distance between the adjacent
steps 5 is maximum in the horizontal section A return
path. When the steps 5 move along the reversing sec-
tion F, the distance between the steps 5 is gradually in-
creased from the horizontal section forward path toward
the horizontal section return path.
[0036] Specifically, the distance between the driving-
roller track 2 and the auxiliary roller 4 is maximum in the
horizontal section forward path with the first link 21 and
the second link 22 in the link mechanism 20 being fold-
ed; the distance between the driving-roller track 2 and
the auxiliary-roller track 4 is minimum in the horizontal
section return path with the first link 21 and the second
link 22 being linear; and the distance between the driv-
ing-roller track 2 and the auxiliary roller 4 is gradually
decreased from the horizontal section forward path to
the horizontal section return path in the reversing sec-
tion F; whereby the folding and extending of the first link
and the second link is controlled in the same way as in
the upstairs curved section B or in the upstairs extending
section in the escalator with a high-speed inclined sec-
tion.
[0037] Only the upstairs reversing section has been
described above; however, it is all the same with the
downstairs side.
[0038] Thus, in the step reversing sections at the up-
stairs end and at the downstairs end, smooth reversing
operation of the steps can be achieved.
[0039] Moreover, because the length of the horizontal
section in the escalator with a high-speed inclined sec-
tion can be reduced, the escalator with a high-speed in-
clined section can be produced at low cost, and the con-
struction cost can be reduced.
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INDUSTRIAL APPLICABILITY

[0040] Because the first link and the second link are
extended or folded in the reversing section in the esca-
lator with a high-speed inclined section according to the
invention as above, even if the driving-roller guide track
in the reversing section is simply arcuate in shape,
smooth reversing operation of the steps can be
achieved so that energy saving and ride quality are en-
hanced.

Claims

1. An escalator with a high-speed inclined section in-
cluding:

a plurality of steps, each step having a driving
roller and a trailing roller, and being connected
together in an endless fashion for circulation;
a driving-roller guide track for guiding move-
ment of the driving roller, being configured to
be substantially circular in its reversing sec-
tions;
a trailing-roller guide track for guiding move-
ment of the trailing roller;
link mechanisms,each link mechanism being
configured with a plurality of links, a first link
among the links being connected to a step and
rotatable around a driving-roller shaft for sup-
porting the driving roller, a second link among
the links being connected to an adjacent step
and rotatable around a driving-roller shaft of the
adj acent step, remaining ends of the first link
and the second link being rotatably connected
together, and the link mechanism having an
auxiliary roller rotatably mounted on one of the
plurality of links; and
an auxiliary-roller guide track for guiding move-
ment of the auxiliary roller;

characterized in that the link mechanism
travels while the distance between adjacent steps
is varied by the first link and the second link being
folded and extended in the reversing sections.

2. An escalator with a high-speed inclined section ac-
cording to claim 1, characterized in that when the
step passes through its forward path horizontal sec-
tions, the link mechanism moves with the first link
and the second link being folded, and that when the
step passes through the reversing sections, the link
mechanism moves with the first link and the second
link that have been folded gradually being extend-
ed.
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