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(57) In a high-speed inclined portion escalator, a
traveling speed of steps in an intermediate inclined por-
tion is set so as to be faster than a traveling speed of
the steps in an upper landing portion and a lower landing
portion. An upper portion moving handrail and a lower
portion moving handrail are moved cyclically at a speed

SLOPED PART HIGH-SPEED ESCALATOR

corresponding to the traveling speed of the steps in the
upper landing portion and the lower landing portion. An
intermediate moving handrail is moved cyclically at a
faster speed than the upper portion moving handrail and
the lower portion moving handrail so as to correspond
to the traveling speed of the steps in the intermediate
inclined portion.
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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] In recent years, a large number of escalators
having high lift ranges have been installed in subway
stations, etc. In escalators of this kind, passengers must
stand still on the steps for a long time, and many pas-
sengers feel uncomfortable. Because of this, escalators
that operate at high speeds have been developed, but
there is an upper limit to the operating speeds thereof
for passengers to get on and off safely.

[0003] In answer to this, high-speed inclined portion
escalators have been proposed in which it is possible
for the amount of time spent riding the escalator to be
shortened by operating at low speed in upper and lower
landing portions where the passengers get on and off,
operating to accelerate and decelerate in an upper
curved portion and a lower curved portion, and operat-
ing at high speed in an intermediate inclined portion.
Ahigh-speed inclined portion escalator of this kind is dis-
closed in Japanese Patent Laid-Open No. SHO
51-116586 (Gazette), for example.

[0004] Figure 8 is a schematic side elevation showing
an example of a conventional high-speed inclined por-
tion escalator. In the figure, a plurality of steps 2 linked
endlessly are disposed on a main frame 1. The steps 2
are driven by a drive unit (a step driving means) 3, and
are moved cyclically. A pair of railings 4 are disposed
upright on an upper portion of the main frame 1. The
railings 4 are disposed on both sides in a width direction
of the steps 2.

[0005] Maintracks 5 forming a cyclic path for the steps
2, trailing tracks 6 for controlling an attitude of the steps
2, and auxiliary tracks 7 for changing a pitch between
adjacent steps 2 are disposed on the main frame 1. Mov-
ing handrail apparatuses 25 are disposed on the railings
4. The moving handrail apparatuses 25 have endless
moving handrails 26 that are moved cyclically.

[0006] The cyclic path for the steps 2 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) A, an upper curved portion B, an inter-
mediate inclined portion (a constant inclination portion)
C, alower curved portion D, and a lower landing portion
(a lower horizontal portion) E.

[0007] Next, Figure 9 is a side elevation showing a
vicinity of the upper landing portion in Figure 8 enlarged.
The steps 2 have: a tread 8 for carrying passengers; a
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riser 9 disposed upright on one edge in a depth direction
of the tread 8; a step link roller shaft 10; a pair of step
link rollers 11 that are rotatable around the step link roller
shaft 10; a trailing roller shaft 12; and a pair of trailing
rollers 13 that are rotatable around the trailing roller
shaft 12. The step link rollers 11 roll along the main
tracks 5. The trailing rollers 13 roll along the trailing
tracks 6.

[0008] The step link roller shafts 10 of mutually-adja-
cent steps 2 are linked to each other by a pair of linking
mechanisms (folding links) 14. Each of the linking mech-
anisms 14 has first to fifth links 15 to 19.

[0009] A first end portion of the first link 15 is linked
pivotably to the step link roller shaft 10. A second end
portion of the first link 15 is linked pivotably to an inter-
mediate portion of the third link 17 by means of a shaft
20. Afirst end portion of the second link 16 is linked piv-
otably to the step link roller shaft 10 of the adjacent step
2. A second end portion of the second link 16 is linked
pivotably by means of the shaft 20 to the intermediate
portion of the third link 17.

[0010] A first end portion of the fourth link 18 is con-
nected pivotably to an intermediate portion of the first
link 15. Afirst end portion of the fifth link 19 is connected
pivotably to an intermediate portion of the second link
16. Second end portions of the fourth and fifth links 18
and 19 are linked to a first end portion of the third link
17 by means of a sliding shaft 21.

[0011] A guiding groove 17a for guiding sliding of the
sliding shaft 21 in the longitudinal direction of the third
link 17 is disposed on the first end portion of the third
link 17. A rotatable auxiliary roller 22 is disposed on a
second end portion of the third link 17. The auxiliary roll-
er 22 is guided by the auxiliary tracks 7.

[0012] A pitch between the step link roller shafts 10,
and thus a relative pitch between adjacent steps 2, is
changed by the auxiliary rollers 22 being guided by the
auxiliary tracks 7 to change the shape of the linking
mechanisms 14 so as to fold and unfold. Conversely,
tracks of the auxiliary tracks 7 are designed such that
the relative pitch between adjacent steps 2 changes.
[0013] Next, operation will be explained. The speed
of the steps 2 is changed by changing the pitch between
the step link roller shafts 10 of adjacent steps 2. In other
words, in the upper landing portion A and the lower land-
ing portion E where the passengers get on and off, the
pitch between the step link roller shafts 10 is minimized
and the steps 2 move at low speed. In the intermediate
inclined portion C, the pitch between the step link roller
shafts 10 is maximized and the steps 2 move at high
speed. In addition, in the upper curved portion B and the
lower curved portion D, the pitch between the step link
roller shafts 10 changes and the steps 2 accelerate or
decelerate.

[0014] The first, second, fourth, and fifth links 15, 16,
18, and 19 constitute a four-link "pantograph” linking
mechanism, enabling an angle formed by the first and
second links 15 and 16 to be enlarged and reduced with
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the third link 17 as an axis of symmetry. Thus, the pitch
between the step link roller shafts 10 linked by the first
and second links 15 and 16 can be changed.

[0015] Inthe landing portions A and E in Figure 8, the
pitch between the step link roller shafts 10 of adjacent
steps 2 is minimized. From this state, when the distance
between the main tracks 5 and the auxiliary tracks 7 is
reduced, the linking mechanisms 14 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 10 of the adjacent
steps 2.

[0016] The distance between the main tracks 5 and
the auxiliary tracks 7 is smallest in the intermediate in-
clined portion C in Figure 8, and the pitch between the
step link roller shafts 10 of the adjacent steps 2 is max-
imized. Consequently, the speed of the steps 2 is max-
imized in this region. In this state, the first and second
links 15 and 16 are disposed almost in a straight line.
[0017] However, in a conventional high-speed in-
clined portion escalator constructed as described
above, a traveling speed of the moving handrails 26 is
constant over an entire region, such as being set so as
to be equal to a traveling speed of the steps 2 in the
intermediate inclined portion C, for example. Because
of this, differences in amount of movement arise be-
tween the moving handrails 26 and the steps 2 when
moving from the intermediate inclined portion C to the
landing portions A and E, or vice versa, making the mov-
ing handrails 26 difficult to hold onto.

DISCLOSURE OF THE INVENTION

[0018] The presentinvention aims to solve the above
problems and an object of the present invention is to
provide a high-speed inclined portion escalator capable
of suppressing a difference between a traveling speed
of a moving handrail and a traveling speed of a step in
order to make the moving handrail easy to hold onto
even when the step changes speed.

[0019] Inorderto achieve the above object, according
to one aspect of the present invention, there is provided
a high-speed inclined portion escalator including: a main
frame; a cyclic path disposed on the main frame, the
cyclic path having an upper landing portion, a lower
landing portion, and an intermediate inclined portion po-
sitioned between the upper landing portion and the low-
er landing portion, an upper curved portion positioned
between the upper landing portion and the intermediate
inclined portion, and a lower curved portion positioned
between the lower landing portion and the intermediate
inclined portion; a plurality of steps linked endlessly and
moved cyclically along the cyclic path; an upper portion
handrail apparatus disposed on the main frame in a vi-
cinity of the upper landing portion, the upper portion
handrail apparatus having an endless upper
portionmovinghandrailthatismovedcyclically; a lower
portion handrail apparatus disposed on the main frame
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in a vicinity of the lower landing portion, the lower portion
handrail apparatus having an endless lower portion
moving handrail that is moved cyclically; and an inter-
mediate handrail apparatus disposed on the main frame
between the upper portion handrail apparatus and the
lower portion handrail apparatus, the intermediate
handrail apparatus having an endless intermediate
moving handrail that is moved cyclically, wherein a
traveling speed of the steps in the intermediate inclined
portion is set so as to be faster than a traveling speed
of the steps in the upper landing portion and the lower
landing portion, the upper portion moving handrail and
the lower portion moving handrail are moved cyclically
at a speed corresponding to the traveling speed of the
steps in the upper landing portion and the lower landing
portion, and the intermediate moving handrail is moved
cyclically at a faster speed than the upper portion mov-
ing handrail and the lower portion moving handrail so as
to correspond to the traveling speed of the steps in the
intermediate inclined portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

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

Figure 2 is a side elevation showing a vicinity of an
upper curved portion in Figure 1 enlarged;

Figure 3 is a side elevation showing part of a high-
speed inclined portion escalator according to Em-
bodiment 2 of the present invention;

Figure 4 is a side elevation showing part of a high-
speed inclined portion escalator according to Em-
bodiment 3 of the present invention;

Figure 5 is a side elevation showing part of a high-
speed inclined portion escalator according to Em-
bodiment 4 of the present invention;

Figure 6 is a plan showing part of Figure 5;

Figure 7 is a schematic side elevation showing a
high-speed inclined portion escalator according to
Embodiment 5 of the present invention;

Figure 8 is a schematic side elevation showing an
example of a conventional high-speed inclined por-
tion escalator; and

Figure 9 is a side elevation showing a vicinity of the
upper landing portion in Figure 8 enlarged.

BEST MODE FOR CARRYING OUT THE INVENTION
[0021] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0022] Figure 1is a schematic side elevation showing
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a high-speed inclined portion escalator according to
Embodiment 1 of the present invention. In the figure, a
plurality of steps 2 linked endlessly are disposed on a
main frame 1. The steps 2 are driven by a drive unit (a
step driving means) 3, and are moved cyclically.
[0023] Maintracks 5 forming a cyclic path for the steps
2, trailing tracks 6 for controlling an attitude of the steps
2, and auxiliary tracks 7 for changing a pitch between
adjacent steps 2 are disposed on the main frame 1.
[0024] The cyclic path for the steps 2 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) A, an upper curved portion B, an inter-
mediate inclined portion (a constant inclination portion)
C, alower curved portion D, and a lower landing portion
(a lower horizontal portion) E. The intermediate inclined
portion C is positioned between the upper landing por-
tion A and the lower landing portion E. The upper curved
portion B is positioned between the upper landing por-
tion A and the intermediate inclined portion C. The lower
curved portion D is positioned between the lower land-
ing portion E and the intermediate inclined portion C.
[0025] A pair of railings 31 are disposed upright on an
upper portion of the main frame 1. The railings 31 are
disposed on both sides in a width direction of the steps
2. Each of the railings 31 includes: an upper portion rail-
ing 32 disposed in a vicinity of the upper landing portion
A; a lower portion railing 33 disposed in a vicinity of the
lower landing portion E; and an intermediate railing 34
disposed between the upper portion railing 32 and the
lower portion railing 33.

[0026] Upper portion handrail apparatuses 35 are dis-
posed on the upper portion railings 32. Each of the upper
portion handrail apparatuses 35 has an endless upper
portion moving handrail 36 that is moved cyclically. Low-
er portion handrail apparatuses 37 are disposed on the
lower portion railings 33. Each of the lower portion hand-
rail apparatuses 37 has an endless lower portion moving
handrail 38 that is moved cyclically. Intermediate hand-
rail apparatuses 39 are disposed on the intermediate
railings 34. Each of the intermediate handrail appara-
tuses 39 has an endless intermediate moving handrail
40 that is moved cyclically. The upper portion handrail
apparatuses 35, the intermediate handrail apparatuses
39, and the lower portion handrail apparatuses 37 are
disposed in series in a longitudinal direction of the main
frame 1 (left-to-right in Figure 1). In other words, the
handrail apparatuses are divided into three portions in
the longitudinal direction of the main frame 1.

[0027] Next, Figure 2 is a side elevation showing a
vicinity of the upper curved portion B in Figure 1 en-
larged. The steps 2 have: a tread 8 for carrying passen-
gers; a riser 9 disposed upright on one edge in a depth
direction of the tread 8; a step link roller shaft 10; step
link rollers 11 that are rotatable around the step link roller
shaft 10; a trailing roller shaft 12; and trailing rollers 13
that are rotatable around the trailing roller shaft 12. The
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step link rollers 11 roll along the main tracks 5. The trail-
ing rollers 13 roll along the trailing tracks 6.

[0028] The step link roller shafts 10 of mutually-adja-
cent steps 2 are linked to each other by linking mecha-
nisms (folding links) 14. The linking mechanisms 14
have first to fifth links 15 to 19.

[0029] A first end portion of the first link 15 is linked
pivotably to the step link roller shaft 10. A second end
portion of the first link 15 is linked pivotably to an inter-
mediate portion of the third link 17 by means of a shaft
20. Afirst end portion of the second link 16 is linked piv-
otably to the step link roller shaft 10 of the adjacent step
2. A second end portion of the second link 16 is linked
pivotably by means of the shaft 20 to the intermediate
portion of the third link 17.

[0030] A first end portion of the fourth link 18 is con-
nected pivotably to an intermediate portion of the first
link 15. A first end portion of the fifth link 19 is connected
pivotably to an intermediate portion of the second link
16. Second end portions of the fourth and fifth links 18
and 19 are linked to a first end portion of the third link
17 by means of a sliding shaft 21.

[0031] A guiding groove 17a for guiding sliding of the
sliding shaft 21 in the longitudinal direction of the third
link 17 is disposed on the first end portion of the third
link 17. A rotatable auxiliary roller 22 is disposed on a
second end portion of the third link 17. The auxiliary roll-
er 22 is guided by the auxiliary tracks 7.

[0032] A pitch between the step link roller shafts 10,
and thus a relative pitch between adjacent steps 2, is
changed by the auxiliary rollers 22 being guided by the
auxiliary tracks 7 to change the shape of the linking
mechanisms 14 so as to fold and unfold. Conversely,
tracks of the auxiliary tracks 7 are designed such that
the relative pitch between adjacent steps 2 changes.
[0033] Thus, a traveling speed of the steps 2 in the
intermediate inclined portion C is set so as to be faster
than a traveling speed of the steps 2 in the upper landing
portion A and the lower landing portion E. Furthermore,
the upper portion moving handrails 36 and the lower por-
tion moving handrails 38 are moved cyclically at a speed
corresponding to the traveling speed of the steps 2 in
the upper landing portion A and the lower landing portion
E, and the intermediate moving handrails 40 are moved
cyclically at a faster speed than the upper portion mov-
ing handrails 36 and the lower portion moving handrails
38 so as to correspond to the traveling speed of the
steps 2 in the intermediate inclined portion C.

[0034] Inotherwords, the upper portion moving hand-
rails 36 and the lower portion moving handrails 38 are
moved cyclically at a speed equal to that of the traveling
speed of the steps 2 in the upper landing portion A and
the lower landing portion E, and the intermediate moving
handrails 40 is moved cyclically at a speed equal to that
of the traveling speed of the steps 2 in the intermediate
inclined portion C.

[0035] The upper portion moving handrails 36 and the
lower portion moving handrails 38 each have a horizon-
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tal portion 41 extending horizontally. The intermediate
moving handrails 40 have intermediate straight portions
42 extending parallel to the intermediate inclined portion
C. Boundaries between the upper portion handrail ap-
paratuses 35 and the intermediate handrail apparatuses
39 and between the lower portion handrail apparatuses
37 and the intermediate handrail apparatuses 39 are po-
sitioned in a vicinity of points of intersection F between
straight lines extending from the horizontal portions 41
and straight lines extending from the intermediate
straight portions 42.

[0036] Next, operation will be explained. The speed
of the steps 2 is changed by changing the pitch between
the step link roller shafts 10 of adjacent steps 2. In other
words, in the upper landing portion A and the lower land-
ing portion E where the passengers get on and off, the
pitch between the step link roller shafts 10 is minimized
and the steps 2 move at low speed. In the intermediate
inclined portion C, the pitch between the step link roller
shafts 10 is maximized and the steps 2 move at high
speed. In addition, in the upper curved portion B and the
lower curved portion D, the pitch between the step link
roller shafts 10 changes and the steps 2 accelerate or
decelerate.

[0037] The first, second, fourth, and fifth links 15, 16,
18, and 19 constitute a four-link "pantograph"” linking
mechanism, enabling an angle formed by the first and
second links 15 and 16 to be enlarged and reduced with
the third link 17 as an axis of symmetry. Thus, the pitch
between the step link roller shafts 10 linked by the first
and second links 15 and 16 can be changed.

[0038] Inthe landing portions A and E in Figure 1, the
pitch between the step link roller shafts 10 of adjacent
steps 2 is minimized. From this state, when the distance
between the main tracks 5 and the auxiliary tracks 7 is
reduced, the linking mechanisms 14 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 10 of the adjacent
steps 2.

[0039] The distance between the main tracks 5 and
the auxiliary tracks 7 is smallest in the intermediate in-
clined portion C in Figure 1, and the pitch between the
step link roller shafts 10 of the adjacent steps 2 is max-
imized. Consequently, the speed of the steps 2 is max-
imized in this region. In this state, the first and second
links 15 and 16 are disposed almost in a straight line.
[0040] In a high-speed inclined portion escalator of
this kind, since the upper portion moving handrails 36
and the lower portion moving handrails 38 are operated
at low speed, and the intermediate moving handrails 40
is operated at high speed in synchrony with the traveling
speed of the steps 2, differences between the traveling
speeds of the moving handrails 36, 38, and 40 and the
traveling speed of the steps 2 can be suppressed, mak-
ing the moving handrails 36, 38, and 40 easy to hold
onto even when the steps change speed.

[0041] By making the traveling speed of the upper
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portion moving handrails 36 and the lower portion mov-
ing handrails 38 equal to the traveling speed of the steps
2 in the upper landing portion A and the lower landing
portion E, passengers can get on and off in the upper
landing portion A and the lower landing portion E stably.
[0042] In addition, in Embodiment 1, boundaries be-
tween the upper portion handrail apparatuses 35 and
the intermediate handrail apparatuses 39 and between
the lower portion handrail apparatuses 37 and the inter-
mediate handrail apparatuses 39 are positioned in a vi-
cinity of points of intersection F between straight lines
extending from the horizontal portions 41 and straight
lines extending from the intermediate straight portions
42. Because of this, as shown in Figure 2, for example,
changeover between the handrails can be performed
where a direction of travel of the upper portion moving
handrails 36 or the intermediate moving handrails 40
changes. Consequently, the changeover between the
handrails is easy to time, enabling the changeover op-
eration to be performed smoothly. The upper curved
portion B is shown in Figure 2, but a similar construction
can also be adopted for the lower curved portion D.
[0043] Moreover, it is not necessary for the traveling
speed of the upper portion moving handrails 36 and the
lower portion moving handrails 38 to be exactly equal to
the traveling speed of the steps 2 in the upper landing
portion A and the lower landing portion E and, for exam-
ple, they may also be set to an intermediate speed be-
tween the traveling speed of the steps 2 in the upper
landing portion A and the lower landing portion E and
the traveling speed of the steps 2 in the intermediate
inclined portion C. Thus, differences between the
traveling speed of the upper portion moving handrails
36 and the lower portion moving handrails 38 and the
traveling speed of the intermediate moving handrails 40
can be reduced.

Embodiment 2

[0044] Next, Figure 3 is a side elevation showing part
of a high-speed inclined portion escalator according to
Embodiment 2 of the present invention. In Embodiment
2, a boundary between an upper portion handrail appa-
ratus 35 and an intermediate handrail apparatus 39 is
positioned in a vicinity of a boundary between an upper
curved portion B and an intermediate inclined portion C.
[0045] Although not shown, a boundary between a
lower portion handrail apparatus 37 and the intermedi-
ate handrail apparatus 39 is positioned in a vicinity of a
boundary between a lower curved portion D and the in-
termediate inclined portion C. The rest of the construc-
tion is similar to that of Embodiment 1.

[0046] In a high-speed inclined portion escalator of
this kind, changeover between the handrails does not
have to be performed in the upper curved portion B and
the lower curved portion D where acceleration and de-
celeration occurs in the steps 2. In other words, passen-
gers can stably change over between the handrails in a
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vicinity of a boundary between the upper landing portion
A and the intermediate inclined portion C or a vicinity of
a boundary between the lower landing portion E and the
intermediate inclined portion C where the speed of the
steps 2 is constant.

[0047] Furthermore, differences in amount of move-
ment arise between the steps 2 and upper portion mov-
ing handrail 36 and between the steps 2 and the lower
portion moving handrail in the upper curved portion B
and the lower curved portion D, but if the speed ratios
(the speed change ratios) between the upper landing
portion A and the intermediate inclined portion C and
between the lower landing portion E and the intermedi-
ate inclined portion C are in an order of 1.5 to 2.0, the
differences in the amount of movement between the
steps 2 and the upper portion moving handrails 36 or
between the steps 2 and the lower portion moving hand-
rail within a range of the upper curved portion B or the
lower curved portion D are in an order of 200 to 300 mm,
which is within an allowable range.

[0048] Moreover, in Embodiment 2, both the upper
portion handrail apparatus 35 and the lower portion
handrail apparatus 37 are extended to a vicinity of the
intermediate inclined portion C, but either one may also
be extended independently.

Embodiment 3

[0049] Next, Figure 4 is a side elevation showing part
of a high-speed inclined portion escalator according to
Embodiment 3 of the present invention. In this example,
a boundary between an upper portion handrail appara-
tus 35 and an intermediate handrail apparatus 39 is po-
sitioned in a vicinity of a boundary between an upper
curved portion B and an upper landing portion A. Al-
though not shown, a boundary between a lower portion
handrail apparatus 37 and the intermediate handrail ap-
paratus 39 is positioned in a vicinity of a boundary be-
tween a lower curved portion D and a lower landing por-
tion E. The rest of the construction is similar to that of
Embodiment 1.

[0050] In a high-speed inclined portion escalator of
this kind, changeover between the handrails does not
have to be performed in the upper curved portion B and
the lower curved portion D where acceleration and de-
celeration occurs in the steps 2. In other words, passen-
gers can pass through the upper curved portion B and
the lower curved portion D grasping the intermediate
moving handrails 40, and can stably change over be-
tween the handrails in a vicinity of a boundary between
the upper curved portion B and the upper landing portion
A or a vicinity of a boundary between the lower curved
portion D and the lower landing portion E. The differenc-
es in the amount of movement between the intermediate
moving handrail 40 in the upper curved portion B or the
lower curved portion D and the steps 2 are within an
allowable range.

[0051] Moreover, in Embodiment 3, both end portions
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of the intermediate handrail apparatus 39 are extended
to a vicinity of the landing portions, but either one of the
end portions may also be extended to a vicinity of a land-
ing portion independently.

Embodiment 4

[0052] Next, Figure 5 is a side elevation showing part
of a high-speed inclined portion escalator according to
Embodiment 4 of the present invention, and Figure 6 is
a plan showing part of Figure 5. In this example, upper
portion handrail apparatuses 35 and intermediate hand-
rail apparatuses 39 each extend to an upper curved por-
tion B. Because of this, a disposition range of the inter-
mediate handrail apparatuses 39 in a longitudinal direc-
tion of the main frame 1 overlaps partially with a dispo-
sition range of the upper portion handrail apparatuses
35 in the upper curved portion B. In a region where the
disposition ranges overlap, the intermediate handrail
apparatuses 39 are disposed outside the upper portion
handrail apparatuses 35 in a width direction of the steps
2 (top-to-bottom in Figure 6). In other words, upper end
portions of the intermediate handrail apparatuses 39
overlap with the upper portion handrail apparatuses 35
in the width direction of the steps 2.

[0053] In a high-speed inclined portion escalator of
this kind, since the upper portion handrail apparatuses
35 and the intermediate handrail apparatuses 39 run
partially parallel to each other, the time required for a
changeover between handrails (i.e., the time spent not
holding a handrail) can be shortened significantly. Fur-
thermore, the timing for changing over between the
handrails can also be selected by a passenger within
the region where the disposition ranges overlap. In ad-
dition, the changeover can be made before differences
in the amount of movement between the moving hand-
rails 36 and 40 and the steps 2 become large.

[0054] Moreover, in Embodiment 4, the upper portion
handrail apparatuses 35 and the intermediate handrail
apparatuses 39 are disposed so as to overlap partially,,
but the lower portion handrail apparatuses 37 and the
intermediate handrail apparatuses 39 may also be dis-
posed so as to overlap partially.

[0055] In Embodiment 4, the intermediate handrail
apparatuses 39 are disposed outside the upper portion
handrail apparatuses 35, but the upper portion handrail
apparatuses 35 and the lower portion handrail appara-
tuses 37 may also be disposed outside the intermediate
handrail apparatuses 39 in the width direction of the
steps 2.

[0056] Inaddition, in Embodiment 4, spacing between
the intermediate moving handrails 40 is partially wid-
ened in the width direction of the steps 2, but the spacing
may also be widened over the entirety of the intermedi-
ate moving handrails 40. Furthermore, if the upper por-
tion handrail apparatuses 35 and the lower portion
handrail apparatuses 37 are disposed outside the inter-
mediate handrail apparatuses 39, the spacing between
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the upper portion moving handrails 36 and the spacing
between the lower portion moving handrails 38 may also
be made wider than the spacing between the interme-
diate moving handrails 40.

[0057] Furthermore, boundaries between the upper
portion handrail apparatuses 35 and the intermediate
handrail apparatuses 39 and boundaries between lower
portion handrail apparatuses 37 and the intermediate
handrail apparatuses 39 can each be set separately,
making it possible to combine the setting methods of
Embodiments 1 to 4 freely.

Embodiment 5

[0058] Next, Figure 7 is a schematic side elevation
showing a high-speed inclined portion escalator accord-
ing to Embodiment 5 of the present invention. In the fig-
ure, a first sprocket 52 is mounted to a drive shaft 51 of
a drive unit 3 so as to be rotated integrally with the drive
shaft 51. Second to fourth sprockets 53 to 55 are dis-
posed in a vicinity of an upper curved portion of a main
frame 1.

[0059] The second to fourth sprockets 53 to 55 are
disposed coaxially and are rotated together. A diameter
of the third sprocket 54 is greater than a diameter of the
second sprocket 53, and a diameter of the fourth sprock-
et 55 is greater than the diameter of the third sprocket
54.

[0060] An endless first driving chain 56 is wound
around the first sprocket 52 and the second sprocket 53.
Rotation of the first sprocket 52 is transmitted to the sec-
ond to fourth sprockets 53 to 55 by means of the first
driving chain 56.

[0061] Fifth and sixth sprockets 57 and 58 are dis-
posed in a vicinity of a lower curved portion of the main
frame 1. The fifth and sixth sprockets 57 and 58 are dis-
posed coaxially and are rotated together. A diameter of
the sixth sprocket 58 is greater than a diameter of the
fifth sprocket 57.

[0062] An endless second driving chain 59 is wound
around the first sprocket 52 and the fifth sprocket 57.
Rotation of the first sprocket 52 is transmitted to the fifth
and sixth sprockets 57 and 58 by means of the second
driving chain 59.

[0063] An upper portion handrail apparatus 35 has a
pair of upper portion step link rollers 60 and 61 disposed
so as to be positioned on mutually opposite sides of a
return portion of an upper portion moving handrail 36.
Rotation of the third sprocket 54 is transmitted to the
upper portion step link roller 60 by means of an endless
upper portion transmission chain 62. The upper portion
moving handrail 36 is moved cyclically by rotation of the
upper portion step link roller 60.

[0064] An intermediate handrail apparatus 39 has a
pair of intermediate step link rollers 63 and 64 disposed
so as to be positioned on mutually opposite sides of a
return portion of an intermediate moving handrail 40.
Rotation of the fourth sprocket 55 is transmitted to the
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intermediate step link roller 63 by means of an endless
intermediate transmission chain 65. The intermediate
moving handrail 40 is moved cyclically by rotation of the
intermediate step link roller 63. A speed ratio between
the upper portion moving handrail 36 and the interme-
diate moving handrails 40 is set by a ratio between the
diameter of the third sprocket 54 and the diameter of the
fourth sprocket 55.

[0065] A lower portion handrail apparatus 37 has a
pair of lower portion step link rollers 66 and 67 disposed
so as to be positioned on mutually opposite sides of a
return portion of a lower portion moving handrail 38. Ro-
tation of the sixth sprocket 58 is transmitted to the lower
portion step link roller 66 by means of an endless lower
portion transmission chain 68. The lower portion moving
handrail 38 is moved cyclically by rotation of the lower
portion step link roller 66.

[0066] The diameters of the first, second, and fifth
sprockets 52, 53, and 57 are equal to each other, and
the diameters of the third and sixth sprockets 54 and 58
are equal to each other. Thus, the lower portion moving
handrail 38 is moved at a speed equal to that of the up-
per portion moving handrail 36.

[0067] In a high-speed inclined portion escalator of
this kind, the upper portion moving handrail 36, the lower
portion moving handrails 38, and the intermediate mov-
ing handrail 40 are moved cyclically by a drive unit 3 that
drives steps 2 (see Figure 1). Consequently, a single
drive unit 3 is sufficient, enabling costs to be reduced.
[0068] By setting the diameters of the first to sixth
sprockets 52, 53, 54, 55, 56, 57, and 58 appropriately,
the upper portion moving handrail 36 can be operated
ata speed equal to that of the steps 2 in an upper landing
portion, the intermediate moving handrail 40 at a speed
equal to that of the steps 2 in an intermediate inclined
portion, and the lower portion moving handrails 38 at a
speed equal to that of the steps 2 in a lower landing por-
tion.

[0069] Moreover, in Embodiment 5, transmission of
power is performed by a combination of chains and
sprockets, but other power transmission mechanisms
such as combinations of ropes or belts and pulleys, for
example, may also be used.

[0070] In Embodiment5, the moving handrails 36, 38,
and 40 are driven using the drive unit 3 that drives the
steps 2, butadrive source that is separate from the drive
unit 3 may also be used for the moving handrails 36, 38,
and 40. In that case, the moving handrails 36, 38, and
40 may also each be driven by a separate drive source,
or they may also be driven by a common drive source.
[0071] Inaddition, in Embodiments 1 to 5, three hand-
rail apparatuses 35, 37, and 39 are used, but four or
more handrail apparatuses may also be used, or any
one of the handrail apparatuses 35, 37, and 39 may also
be divided into a plurality of parts.
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Claims

1.

A high-speed inclined portion escalator comprising:

a main frame;

a cyclic path disposed on the main frame, the
cyclic path having an upper landing portion, a
lower landing portion, and an intermediate in-
clined portion positioned between the upper
landing portion and the lower landing portion,
an upper curved portion positioned between
the upper landing portion and the intermediate
inclined portion, and a lower curved portion po-
sitioned between the lower landing portion and
the intermediate inclined portion;

a plurality of steps linked endlessly andmoved
cyclically along the cyclic path;

an upper portion handrail apparatus disposed
on the main frame in a vicinity of the upper land-
ing portion, the upper portion handrail appara-
tus having an endless upper portion moving
handrail that is moved cyclically;

a lower portion handrail apparatus disposed on
the main frame in a vicinity of the lower landing
portion, the lower portion handrail apparatus
having an endless lower portion moving hand-
rail that is moved cyclically; and

an intermediate handrail apparatus disposed
on the main frame between the upper portion
handrail apparatus and the lower portion hand-
rail apparatus, the intermediate handrail appa-
ratus having an endless intermediate moving
handrail that is moved cyclically,

wherein a traveling speed of the steps in the
intermediate inclined portion is set so as to be faster
than a traveling speed of the steps in the upper land-
ing portion and the lower landing portion,

the upper portion moving handrail and the
lower portion moving handrail are moved cyclically
at a speed corresponding to the traveling speed of
the steps in the upper landing portion and the lower
landing portion, and

the intermediate moving handrail is moved cy-
clically at a faster speed than the upper portion mov-
ing handrail and the lower portion moving handrail
so as to correspond to the traveling speed of the
steps in the intermediate inclined portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the upper portion moving
handrail and the lower portion moving handrail each
have a horizontal portion extending horizontally, the
intermediate moving handrail has an intermediate
straight portion extending parallel to the intermedi-
ate inclined portion, and a boundary between the
upper portion handrail apparatus and the interme-
diate handrail apparatus and between the lower
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portion handrail apparatus and the intermediate
handrail apparatus is positioned in a vicinity of a
point of intersection between a straight line extend-
ing from the horizontal portion and a straight line
extending from the intermediate straight portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the up-
per portion handrail apparatus and the intermediate
handrail apparatus is positioned in a vicinity of a
boundary between the upper curved portion and the
intermediate inclined portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the
lower portion handrail apparatus and the intermedi-
ate handrail apparatus is positioned in a vicinity of
a boundary between the lower curved portion and
the intermediate inclined portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the up-
per portion handrail apparatus and the intermediate
handrail apparatus is positioned in a vicinity of a
boundary between the upper curved portion and the
upper landing portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the
lower portion handrail apparatus and the intermedi-
ate handrail apparatus is positioned in a vicinity of
a boundary between the lower curved portion and
the lower landing portion.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a disposition range of the
intermediate handrail apparatus in a longitudinal di-
rection of the main frame overlaps partially with a
disposition range of at least one of the upper portion
handrail apparatus and the lower portion handrail
apparatus.

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the upper portion moving
handrail, the lower portion moving handrail, and the
intermediate moving handrail are moved cyclically
by a drive unit that drives the steps.

amended claims under Art. 19.1 PCT

1.

A high-speed inclined portion escalator comprising:

a main frame (1);

a cyclic path disposed on the main frame (1),
the cyclic path having an upper landing portion
(A), a lower landing portion (E), and an inter-
mediate inclined portion (C) positioned be-
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tween the upper landing portion (A) and the
lower landing portion (E), an upper curved por-
tion (B) positioned between the upper landing
portion (A) and the intermediate inclined por-
tion (C), and a lower curved portion (D) posi-
tioned between the lower landing portion (E)
and the intermediate inclined portion (C);

a plurality of steps (2) linked endlessly and
moved cyclically along the cyclic path;

an upper portion handrail apparatus (35) dis-
posed on the main frame (1) in a vicinity of the
upper landing portion (A), the upper portion
handrail apparatus (35) having an endless up-
per portion moving handrail (36) that is moved
cyclically;

a lower portion handrail apparatus (37) dis-
posed on the main frame (1) in a vicinity of the
lower landing portion (E), the lower portion
handrail apparatus (37) having an endless low-
er portion moving handrail (38) that is moved
cyclically; and

an intermediate handrail apparatus (39) dis-
posed on the main frame (1) between the upper
portion handrail apparatus (35) and the lower
portion handrail apparatus (37), the intermedi-
ate handrail apparatus (39) having an endless
intermediate moving handrail (40) that is
moved cyclically,

wherein a traveling speed of the steps (2) in
the intermediate inclined portion (C) is set so as to
be faster than a traveling speed of the steps (2) in
the upper landing portion (A) and the lower landing
portion (E),

the upper portion moving handrail (36) and
the lower portion moving handrail (38) are moved
cyclically at a speed corresponding to the traveling
speed of the steps (2) in the upper landing portion
(A) and the lower landing portion (E), and

the intermediate moving handrail (40) is
moved cyclically at a faster speed than the upper
portion moving handrail (36) and the lower portion
moving handrail (38) so as to correspond to the
traveling speed of the steps (2) in the intermediate
inclined portion (C).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the upper portion moving
handrail (36) and the lower portion moving handrail
(38) each have a horizontal portion (41) extending
horizontally, the intermediate moving handrail (40)
has an intermediate straight portion (42) extending
parallel to the intermediate inclined portion (C), and
a boundary between the upper portion handrail ap-
paratus (35) and the intermediate handrail appara-
tus (39) and between the lower portion handrail ap-
paratus (37) and the intermediate handrail appara-
tus (39) is positioned in a vicinity of a point of inter-
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section between a straight line extending from the
horizontal portion (41) and a straight line extending
from the intermediate straight portion (42).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the up-
per portion handrail apparatus (35) and the interme-
diate handrail apparatus (39) is positioned in a vi-
cinity of a boundary between the upper curved por-
tion (B) and the intermediate inclined portion (C).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the
lower portion handrail apparatus (37) and the inter-
mediate handrail apparatus (39) is positioned in a
vicinity of a boundary between the lower curved por-
tion (D) and the intermediate inclined portion (C).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the up-
per portion handrail apparatus (35) and the interme-
diate handrail apparatus (39) is positioned in a vi-
cinity of a boundary between the upper curved por-
tion (B) and the upper landing portion (A).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a boundary between the
lower portion handrail apparatus (37) and the inter-
mediate handrail apparatus (39) is positioned in a
vicinity of a boundary between the lower curved por-
tion (D) and the lower landing portion (E).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein a disposition range of the
intermediate handrail apparatus (39) in a longitudi-
nal direction of the main frame (1) overlaps partially
with a disposition range of at least one of the upper
portion handrail apparatus (35) and the lower por-
tion handrail apparatus (37).

The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the upper portion moving
handrail (36), the lower portion moving handrail
(38), and the intermediate moving handrail (40) are
moved cyclically by a drive unit (3) that drives the
steps (2).



FIG.

EP 1 468 951 A1

10




EP 1 468 951 A1

Ol

81

bl
S 4
¢ Sl 2l 9 Ll10Z g
L)
ob .
m A . :
2 m\/\ -~
og VR 0
2b ﬁ 6l
A \ ) | Tog
3 b G 2¢ (\/
ge
o) 9 v -

1



EP 1 468 951 A1

Il
Ol

9 / bl
cC €2l 90z al
6 MK
6 Y& g | E—
J op / 8l
o9¢ % 61 ¢
x =
S \/nn
3 g v

€ 9l

12



EP 1 468 951 A1

y
Ol

ac A e 2l 91 21026l

L)

N\ [

mm\/\ov p n v/MWm_
: c /\.\\ ] o¢
s N Ng
9 g B v ]

13



EP 1 468 951 A1

Ol

9 L 22 W
€2l 9 102 gl

L/

7

6 O
6l

S /\\/mm

Q¢

14



EP 1 468 951 A1

FIG. 6

15



FIG. 7

EP 1 468 951 A1

55 53 54

16



FIG. 8

EP 1 468 951 A1

W
o To)
q—
N
M
8 .
0
n N
[q\]
o)
o
g

17



FIG. S

EP 1 468 951 A1

)
N
o)
o~
®
o S
N
O
2
=
—
@ 7
~ 1
)
o
\

0]

18

0 ‘ﬂfﬁ L—O
i
= ~
iz 2
4 INE
3
A 0
o
s "



EP 1 468 951 A1

INTERNATIONAL SEARCH REPORT International application No,
PCT/JP02/12668

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl’” B66B21/02, B66B23/26

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl’ B66B21/00-B66B31/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho  1996-2003
Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho  1994-2003

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
gory passag

Y JP 51-116586 A (Hitachi, Ltd.), 1-8
14 October, 1976 (14.10.76),

Page 2, lower right column, line 3 to page 3,
lower left column, line 18; Figs. 5 to 7
(Family: none)

Y JP 2001-192193 A (Shogo TSUCHIDA), 1-8
17 July, 2001 (17.07.01),
Par. No. [0013]; Fig. 12
(Family: none)

Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or

“A”  document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention
“E”  earlier document but published on or after the international filing “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such
means combination being obvious to a person skilled in the ant
“P”  document published prior to the international filing date but later “&”  document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the intemational search report
07 March, 2003 (07.03.03) 25 March, 2003 (25.03.03)
Name and mailing address of the [SA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1998)

19




EP 1 468 951 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP02/12668

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

09 May, 2000 (09.05.00),
Par. No. [0008]; Figs. 1 to 2
& EP 0982261 A2

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y Microfilm of the specification and drawings annexed 3-7
to the request of Japanese Utility Model Application
No. 22808/1974 (Laid-open No. 114090/1975)
(Hitachi, Ltd.),
17 September, 1975 (17.09.75),
Description, page 2, line 8 to page 5, line 2;
Figs. 1 to 4
(Family: none)
A JP 2000-128467 A (Masao KUBOTA), 1

Form PCT/ISA/210 (continuation of second sheet) (July 1998)

20




	bibliography
	description
	claims
	drawings
	search report

