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(57) In a high-speed inclined portion escalator, a
step has a step main body; a step link roller shaft, a step
link roller, a trailing roller shaft, and a trailing roller. The
step main body has a tread and ariser. The trailing roller
is disposed in a region of overlap between a region be-
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low a straight line parallel to an intermediate inclined
portion of a cyclic path contacting a lower edge portion
of the riser and a region below a horizontal straight line
contacting the lower edge portion of the riser when the
step is viewed from a side direction with the tread on top
in a horizontal state.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a high-speed
inclined portion escalator in which a traveling speed of
steps in an intermediate inclined portion is faster than a
traveling speed of the steps in an upper landing portion
and a lower landing portion.

BACKGROUND ART

[0002] Figure 7 is a cross section of a conventional
high-speed inclined portion escalator such as that dis-
closed in Japanese Patent Laid-Open No. SHO
51-116586 (Gazette), for example, and Figure 8 is a side
elevation showing a vicinity of an upper inversion portion
of the high-speed inclined portion escalator in Figure 7.
In the figures, a plurality of steps 2 linked endlessly are
disposed on a main frame 1. The steps 2 have: a step
main body 3; a step link roller shaft 4 extending in a width
direction of the step main body 3; a pair of step link roll-
ers 5 that are rotatable around the step link roller shaft
4; a trailing roller shaft 6 extending in a width direction
of the step main body 3; and a pair of trailing rollers 7
that are rotatable around the trailing roller shaft 6. The
step main body 3 includes: a tread 8; and a riser 9 dis-
posed on an edge portion of the tread 8.

[0003] The steps 2 are driven by a drive unit 10, and
are moved cyclically. A pair of main tracks 11 forming a
cyclic path for the steps 2 and guiding the step link rollers
5, a pair of trailing tracks 12 for controlling an attitude of
the steps 2, and a pair of auxiliary tracks 13 for changing
a pitch between adjacent steps 2 are disposed on the
main frame 1. The step link roller shafts 4 of mutually-
adjacent steps 2 are linked to each other by a pair of
linking mechanisms 14. An auxiliary roller 15 rolling so
as to be guided by an auxiliary track 13 is disposed on
each of the linking mechanisms 14.

[0004] In a conventional high-speed inclined portion
escalator of this kind, a pitch between the step link roller
shafts 4 of adjacent steps 2, and thus a relative pitch
between the adjacent steps 2, is changed by the auxil-
iary rollers 15 being guided by the auxiliary tracks 13 to
change the shape of the linking mechanisms 14 so as
to fold and unfold. Thus, a traveling speed of the steps
2 is changed depending on position in the cyclic path.
Specifically, in an upper landing portion and a lower
landing portion, the pitch between the step link roller
shafts 4 of the adjacent steps 2 is minimized and the
steps 2 move at low speed. In an intermediate inclined
portion, the pitch between the step link roller shafts 4 is
maximized, and the steps 2 move at high speed.
[0005] However, in a conventional high-speed in-
clined portion escalator constructed as described
above, the trailing rollers 7 are disposed in a region in-
side a width of the step main body 3 and above a lower
edge portion of the riser 9. Because of this, the riser 9
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contacts the trailing tracks 12 from an inversion portion
to the return inclined portion of the cyclic path of the
steps 2. One method for avoiding contact of this kind is
to dispose notch portions on the riser 9 to avoid the trail-
ing tracks 12, but in that case, a means is required for
preventing the notch portions from being exposed in the
forward intermediate inclined portion, making the con-
struction complicated.

DISCLOSURE OF THE INVENTION

[0006] The presentinvention aims to solve the above
problems and an object of the present invention is to
provide a high-speed inclined portion escalator enabling
contact between a trailing track and a riser to be pre-
vented by a simple construction.

[0007] Inorderto achieve the above object, according
to one aspect of the present invention, there is provided
a high-speed inclined portion escalator comprising: a
main frame; a plurality of steps having a step main body
including atread and a riser disposed on an edge portion
of the tread, a step link roller shaft extending in a width
direction of the step main body, a step link roller rotata-
ble around the step link roller shaft, a trailing roller shaft
extending in a width direction of the step main body, and
a trailing roller rotatable around the trailing roller shaft,
the plurality of steps being linked endlessly and being
moved cyclically; a main track disposed on the main
frame, the main track forming a cyclic path including an
intermediate inclined portion and guiding the step link
roller; a trailing track disposed on the main frame, the
trailing track guiding the trailing roller and controlling an
attitude of the steps; a plurality of linking mechanisms
for linking the step link roller shafts of mutually-adjacent
pairs of the steps and changing a pitch between the step
link roller shafts by changing shape; an auxiliary roller
disposed on each of the linking mechanisms; and an
auxiliary track disposed on the main frame, the auxiliary
track changing a traveling speed of the steps depending
on position by guiding the auxiliary rollers to change the
shape of the linking mechanisms, wherein the trailing
roller is disposed in a region of overlap between a region
below a straight line parallel to the intermediate inclined
portion contacting a lower edge portion of the riser and
a region below a horizontal straight line contacting the
lower edge portion of the riser when the step is viewed
from a side direction with the tread on top in a horizontal
state.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Figure 1 is a side elevation showing a vicinity of an
upper inversion portion of a high-speed inclined
portion escalator according to Embodiment 1 of the
present invention;

Figure 2 is a front elevation showing a step from
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Figure 1;

Figure 3 is an explanatory diagram showing a posi-
tion of a trailing roller relative to a step main body
from Figure 1;

Figure 4 is an explanatory diagram showing a posi-
tional relationship between a trailing track and a ris-
er when the step in Figure 3 has moved to an inter-
mediate inclined portion of a return section;

Figure 5 is an explanatory diagram showing a posi-
tional relationship between the trailing track and the
riser when the step in Figure 3 has moved to a hor-
izontal portion of the return section;

Figure 6 is a side elevation showing a vicinity of an
upper inversion portion of a high-speed inclined
portion escalator according to Embodiment 2 of the
present invention;

Figure 7 is a cross section of a conventional high-
speed inclined portion escalator; and

Figure 8 is a side elevation showing a vicinity of an
upper inversion portion of the high-speed inclined
portion escalator in Figure 7.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0010] Figure 1 is a side elevation showing a vicinity
of an upper inversion portion of a high-speed inclined
portion escalator according to Embodiment 1 of the
present invention. In the figure, a plurality of steps 21
linked endlessly are disposed on a main frame 1. A pair
of main tracks (step link roller tracks) 22 forming a cyclic
path for the steps 21, a pair of trailing tracks (trailing
roller tracks) 23 for controlling the attitude of the steps
21, and a pair of auxiliary tracks (auxiliary roller tracks)
24 for changing a pitch between adjacent steps 21 are
disposed on the main frame 1.

[0011] The cyclic path for the steps 21 has: a forward
section, areturn section, an upper inversion portion, and
a lower inversion portion. The forward section of the cy-
clic path has: an upper landing portion (an upper hori-
zontal portion) 22a, an upper curved portion 22b, an in-
termediate inclined portion (a constant inclination por-
tion) 22c, a lower curved portion, and a lower landing
portion (a lower horizontal portion).

[0012] The steps 21 have: a step main body 25; a step
link roller shaft 26 extending in a width direction of the
step main body 25; a pair of step link rollers 27 that are
rotatable around the step link roller shaft 26; a trailing
roller shaft 28 extending in a width direction of the step
main body 25; and a pair of trailing rollers 29 that are
rotatable around the trailing roller shaft 28. The step
main body 25 has: a tread 30 for carrying passengers;
and a riser 31 disposed upright on an edge portion on
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a downstairs side of the tread 30. The riser 31 has a
shape that protrudes outward on the downstairs side in
the intermediate inclined portion. The step link rollers 27
roll along the main tracks 22. The trailing rollers 29 roll
along the trailing tracks 23.

[0013] The step link roller shafts 26 of mutually-adja-
cent steps 21 are linked to each other by a pair of linking
mechanisms (folding links) 32 at both ends of the step
main body 25. Each of the linking mechanisms 32 has
first to fifth links 33 to 37.

[0014] A first end portion of the first link 33 is linked
pivotably to the step link roller shaft 26. A second end
portion of the first link 33 is linked pivotably to an inter-
mediate portion of the third link 35 by means of a shaft
38. Afirst end portion of the second link 34 is linked piv-
otably to the step link roller shaft 26 of the adjacent step
21. A second end portion of the second link 34 is linked
pivotably by means of the shaft 38 to the intermediate
portion of the third link 35.

[0015] A first end portion of the fourth link 36 is con-
nected pivotably to an intermediate portion of the first
link 33. Afirst end portion of the fifth link 37 is connected
pivotably to an intermediate portion of the second link
34. Second end portions of the fourth and fifth links 36
and 37 are linked to a first end portion of the third link
35 by means of a sliding shaft 39.

[0016] A guiding groove 35a for guiding sliding of the
sliding shaft 39 in the longitudinal direction of the third
link 35 is disposed on the first end portion of the third
link 35. A rotatable auxiliary roller 40 is disposed on a
second end portion of the third link 35. The auxiliary roll-
er 40 is guided by the auxiliary tracks 24.

[0017] A pitch between the step link roller shafts 26
of adjacent steps 21, and thus a relative pitch between
the adjacent steps 21, is changed by the auxiliary rollers
40 being guided by the auxiliary tracks 24 to change the
shape of the linking mechanisms 32 so as to fold and
unfold. Conversely, tracks of the auxiliary tracks 24 are
designed such that the relative pitch between adjacent
steps 21 changes.

[0018] Next, Figure 2 is a front elevation showing a
step 21 from Figure 1. Both end portions of the step link
roller shaft 26 project outward from both end portions of
the step main body 25 in a width direction. The step link
rollers 27 are mounted in a vicinity of both end portions
of the step link roller shaft 26. The linking mechanisms
32 are coupled to the step link roller shaft 26 between
the step main body 25 and the step link rollers 27. The
trailing rollers 29 are disposed within a range of a width
of the step main body 25 when the step 21 is viewed
from a front direction.

[0019] Figure 3 is an explanatory diagram showing a
position of a trailing roller 29 relative to a step main body
25 from Figure 1. The trailing roller 29 is disposed in a
region of overlap (a region indicated by oblique lines in
Figure 3) between a region below (i.e., on an opposite
side from the step main body 25 relative to) a straight
line L1 parallel to the intermediate inclined portion 22¢
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contacting a lower edge portion of the riser 31 and a
region below (i.e., on an opposite side from the step
main body 25 relative to) a horizontal straight line L2
contacting the lower edge portion of the riser 31 when
the step 21 is viewed from a side direction with the tread
30 on top in a horizontal state. In addition, the trailing
roller 29 is disposed in a region on a side of a straight
line L3 joining an upper edge portion and the lower edge
portion of the riser 31 that is nearer to the step link roller
shaft 26 .

[0020] Next, operation will be explained. The speed
of the steps 21 is changed by changing the pitch be-
tween the step link roller shafts 26 of adjacent steps 21.
Specifically, in the upper landing portion 22a and the
lower landing portion where the passengers get on and
off, the pitch between the step link roller shafts 26 of
adjacent steps 21 is minimized, and the steps 21 move
at low speed. In the intermediate inclined portion 22c,
the pitch between the step link roller shafts 26 of adja-
cent steps 21 is maximized, and the steps 21 move at
high speed. In addition, in the upper curved portion 22b
and the lower curved portion, the pitch between the step
link roller shafts 26 is changed, and the steps 21 accel-
erate or decelerate.

[0021] The first, second, fourth, and fifth links 33, 34,
36, and 37 constitute a four-link "pantograph” linking
mechanism, enabling the angle formed by the first and
second links 33 and 34 to be enlarged and reduced with
the third link 35 as an axis of symmetry. Thus, the pitch
between the step link roller shafts 26 of the adjacent
steps 21 linked by the first and second links 33 and 34
can be changed.

[0022] Inthelanding portionsin Figure 1, the pitch be-
tween the step link roller shafts 26 of adjacent steps 21
is minimized. From this state, when the distance be-
tween the main tracks 22 and the auxiliary tracks 24 is
reduced, the linking mechanisms 32 operate in a similar
manner to the operation of the frame of an umbrella as
the umbrella is being opened out, increasing the pitch
between the step link roller shafts 26 of the adjacent
steps 21.

[0023] The distance between the main tracks 22 and
the auxiliary tracks 24 is smallest in the intermediate in-
clined portion 22¢ in Figure 1, and the pitch between the
step link roller shafts 26 of the adjacent steps 21 is max-
imized. Consequently, the speed of the steps 21 is max-
imized in this region. In this state, the first and second
links 33 and 34 are disposed almost in a straight line.
[0024] Ina high-speed inclined portion escalator such
as described above, because the trailing rollers 29 are
disposed in the region of overlap between the region be-
low the straight line L1 and the region below the straight
line L2 in Figure 3, contact between the trailing track 23
and the riser 31 can be prevented by a simple construc-
tion without disposing notch portions on the riser 31.
[0025] Figure 4 is an explanatory diagram showing a
positional relationship between the trailing track 23 and
the riser 31 when the step 21 in Figure 3 has moved to
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an intermediate inclined portion of the return section.
Specifically, Figure 4 shows the step 21 in Figure 3 in
an inverted state. Consequently, in Figure 4, the trailing
roller 29 is disposed in a region above the straight line
L1. Accompanying this, the trailing track 23 for guiding
the trailing rollers 29 is disposed above the step 21 at a
gradient equivalent to a gradient of the intermediate in-
clined portion. Because of this, contact between the
trailing track 23 and the riser 31 is also prevented in the
intermediate inclined portion of the return section.
[0026] Figure 5 is an explanatory diagram showing a
positional relationship between the trailing track 23 and
the riser 31 when the step 21 in Figure 3 has moved to
a horizontal portion of the return section. In this state,
the trailing roller 29 is disposed in a region above the
straight line L2. Accompanying this, the trailing track 23
for guiding the trailing rollers 29 is disposed horizontally
above the step 21. Because of this, contact between the
trailing track 23 and the riser 31 is also prevented in the
horizontal portion of the return section.

[0027] Contact between the trailing track 23 and the
riser 31 is also prevented in other portions of the cyclic
path. In other words, contact between the trailing track
23 and the riser 31 can be prevented in the whole of the
cyclic path.

[0028] In addition, because the trailing rollers 29 are
disposed within a range of a width of the step main body
25 when the step 21 is viewed from a front direction, the
overall width dimensions of the escalator can be pre-
vented from being enlarged.

[0029] Furthermore, because the trailing roller 29 is
disposed in a region on a side of a straight line L3 joining
an upper edge portion and the lower edge portion of the
riser 31 thatis nearer to the step link roller shaft 26 when
the step 21 is viewed from a side direction with the tread
30 on top in a horizontal state, the distance between the
step link roller shaft 26 and the trailing roller shaft 28 is
reduced, enabling a radius of gyration to be reduced
during the inversion of the steps 21, thereby enabling
an overall reduction in size.

Embodiment 2

[0030] Next, Figure 6 is a side elevation showing a
vicinity of an upper inversion portion of a high-speed in-
clined portion escalator according to Embodiment 2 of
the presentinvention. In the figure, step link roller shafts
26 of adjacent steps 21 are linked to each other by a
pair of linking mechanisms (folding linking mechanisms)
41 at both ends of a step main body 25. The linking
mechanisms 41 in Embodiment 2 have an even simpler
construction than the linking mechanisms 32 according
to Embodiment 1.

[0031] Each of the linking mechanisms 41 has: a first
link 42 having a bend in an intermediate portion; and a
second link 43 having a linear shape. A first end portion
of the first link 42 is linked to a step link roller shaft 26.
An auxiliary roller 40 is mounted to a second end portion
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of the first link 42. A first end portion of the second link
43 is linked to the step link roller shaft 26 of an adjacent
step 21. A second end portion of the second link 43 is
linked by means of a shaft 44 to an intermediate portion
of the first link 42. The rest of the construction is similar
to that of Embodiment 1.

[0032] When linking mechanisms 41 of this kind are
used, contact between the trailing track 23 and the riser
31 can also be prevented by a simple construction if the
trailing rollers 13 is disposed in a region similar to that
of Embodiment 1.

[0033] Moreover, in Embodiments 1 and 2, flat risers
31 are shown, but risers having a shape including a
curved surface may also be used.

[0034] Furthermore, the construction of the linking
mechanisms is not limited to those of Embodiments 1
and 2.

[0035] In addition, in Embodiments 1 and 2, the trail-
ing roller 29 is disposed in a region on a side of a straight
line L3 joining an upper edge portion and the lower edge
portion of the riser 31 that is nearer to the step link roller
shaft 26, but it can also be disposed on an opposite side
of the straight line L3 from the step link roller shaft 26.

Claims
1. Ahigh-speed inclined portion escalator comprising:

a main frame;

a plurality of steps having a step main body in-
cluding a tread and ariser disposed on an edge
portion of the tread, a step link roller shaft ex-
tending in a width direction of the step main
body, a step link roller rotatable around the step
link roller shaft, a trailing roller shaft extending
in a width direction of the step main body, and
a trailing roller rotatable around the trailing roll-
er shaft, the plurality of steps being linked end-
lessly and being moved cyclically;

a main track disposed on the main frame, the
main track forming a cyclic path including an
intermediate inclined portion and guiding the
step link roller;

a trailing track disposed on the main frame, the
trailing track guiding the trailing roller and con-
trolling an attitude of the steps;

a plurality of linking mechanisms for linking the
step link roller shafts of mutually-adjacent pairs
of the steps and changing a pitch between the
step link roller shafts by changing shape;

an auxiliary roller disposed on each of the link-
ing mechanisms; and

an auxiliary track disposed on the main frame,
the auxiliary track changing a traveling speed
of the steps depending on position by guiding
the auxiliary rollers to change the shape of the
linking mechanisms,
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wherein the trailing roller is disposed in a re-
gion of overlap between a region below a straight
line parallel to the intermediate inclined portion con-
tacting a lower edge portion of the riser and a region
below a horizontal straight line contacting the lower
edge portion of the riser when the step is viewed
from a side direction with the tread on top in a hor-
izontal state.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the trailing rollers are dis-
posed within a range of a width of the step main
body when the step is viewed from a front direction.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the trailing roller is disposed
in a region on a side of a straight line joining an up-
per edge portion and a lower edge portion of the
riser that is nearer to the step link roller shaft when
the step is viewed from a side direction with the
tread on top in a horizontal state.
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