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(54) ESCALATOR WITH HIGH-SPEED INCLINED SECTION

(57) In a high-speed inclined portion escalator, a
plurality of steps are linked endlessly and moved cycli-
cally along a cyclic path. Atraveling speedof the steps
is higher in an intermediate inclined portion than in an

upper landing portion and a lower landing portion. A
speed ratio of the traveling speed of the steps in the in-
termediate inclined portion to the traveling speed of the
steps in the upper landing portion and the lower landing
portion is less than or equal to 2.0.
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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 higher 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 of f ,
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. A
high-speed inclined portion escalator of this kind is dis-
closed in Japanese Patent Laid-Open No. SHO
51-116586 (Gazette), for example.
[0004] However, in conventional high-speed inclined
portion escalators, no consideration has been given to
what degree a speed ratio (a speed change ratio) be-
tween a traveling speed of the steps in the upper landing
portion and the lower landing portion and a traveling
speed of the steps in the intermediate inclined portion
should be set. If the speed change ratio is too small,
effects such as shortening of traveling time cannot be
expected. If the speed change ratio is too large, the dif-
ference in level between steps becomes large in the in-
termediate inclined portion, making it difficult for pas-
sengers to walk on the steps in emergencies, etc.

DISCLOSURE OF THE INVENTION

[0005] The present invention aims to solve the above
problems and an object of the present invention is to
provide a high-speed inclined portion escalator capable
of ensuring an appropriate difference in step level in an
intermediate inclined portion.
[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
a high-speed inclined portion escalator including: a cy-
clic path having an upper landing portion, a lower land-
ing portion, and an intermediate inclined portion posi-
tioned between the upper landing portion and the lower
landing portion; and a plurality of steps linked endlessly

and moved cyclically along the cyclic path, wherein a
speed ratio of a traveling speed of the steps in the inter-
mediate inclined portion to a traveling speed of the steps
in the upper landing portion and the lower landing por-
tion is less than or equal to 2.0.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

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 landing portion and an upper curved portion
in Figure 1 enlarged;
Figure 3 is an explanatory diagram showing an ex-
ample of an arrangement of steps in an intermedi-
ate inclined portion in Figure 1;
Figure 4 is an explanatory diagram showing another
example of an arrangement of steps in an interme-
diate inclined portion in Figure 1;
Figure 5 is a side elevation showing part of a high-
speed inclined portion escalator according to Em-
bodiment 2 of the present invention; and
Figure 6 is a structural diagram showing a linking
mechanism from Figure 5 dismantled.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0009] Figure 1 is a schematic side elevation showing
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 in 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 the handrails 4 are disposed upright on an upper por-
tion of the main frame 1. The handrails 4 are disposed
on both sides in a width direction of the steps 2.
[0010] Main tracks 5 forming a cyclic path for the steps
2, trailing tracks 6 for controlling the attitude of the steps
2, and auxiliary tracks 7 for changing a pitch between
adjacent steps 2 are disposed on the main frame 1.
[0011] The cyclic path for the steps 2 has: a forward
section, a return 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, a lower curved portion D, and a lower landing portion
(a lower horizontal portion) E.
[0012] Next, Figure 2 is a side elevation showing a
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vicinity of the upper landing portion A and the upper
curved portion B in Figure 1 enlarged. The steps 2 have:
a tread 8 for carrying passengers; a curved riser 9
formed 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.
[0013] 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.
[0014] 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. A first 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.
[0015] 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.
[0016] 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.
[0017] 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.
[0018] 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, the pitch between the step link roller shafts 10 is
minimized in the upper landing portion A and the lower
landing portion E where the passengers get on and off,
and the steps 2 move at low speed. The pitch between
the step link roller shafts 10 is maximized in the inter-
mediate inclined portion C, and the steps 2 move at high
speed. In addition, the pitch between the step link roller
shafts 10 changes in the upper curved portion B and the
lower curved portion D, and the steps 2 accelerate or
decelerate.
[0019] The first, second, fourth, and fifth links 15, 16,
18, and 19 constitute a four-link "pantograph" linking

mechanism, enabling the 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.
[0020] In the 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.
[0021] 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.
[0022] Next, Figure 3 is an explanatory diagram
showing an example of an arrangement of steps 2 in the
intermediate inclined portion C in Figure 1. In this exam-
ple, a speed change ratio is 1.5, the depth dimension of
the treads 8 is approximately 400 mm, and an angle of
inclination of the intermediate inclined portion C is 30
degrees (30°). This depth dimension and this angle of
inclination are similar to those of a standard escalator.
When the speed change ratio is increased, the pitch be-
tween the step link roller shafts 10 in the intermediate
inclined portion C is increased, and the difference in lev-
el between the steps 2 can also be considered to be
increased. As can be seen from the figure, if the speed
change ratio is 1.5, the difference in level between the
steps 2 is approximately 300 mm (being approximately
200 mm in a standard escalator).
[0023] This difference in level is a dimension enabling
passengers to walk on the steps 2 easily. Consequently,
if the escalator stops in an emergency, etc., the passen-
gers can move smoothly by walking on the steps 2. Fur-
thermore, if the speed change ratio is 1.5, the time re-
quired to reach an adjacent floor is shortened by approx-
imately 30 percent (30%) compared to a normal esca-
lator that does not change speed, enabling the effects
of changing the speed of the steps to be achieved sat-
isfactorily.
[0024] Next, Figure 4 is an explanatory diagram
showing another example of an arrangement of steps 2
in the intermediate inclined portion C in Figure 1. In this
example, a speed change ratio is 2.0, the depth dimen-
sion of the treads 8 is approximately 400 mm, and an
angle of inclination of the intermediate inclined portion
C is 30 degrees (30°). As can be seen from the figure,
if the speed change ratio is 2.0, the difference in level
between the steps 2 is approximately 400 mm. This dif-
ference in level can be considered a general limit for
passengers to be able to walk on the steps 2.
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[0025] Consequently, it is preferable for the speed
change ratio to be set to less than or equal to 2.0. Fur-
thermore, if the speed change ratio is set to less than or
equal to 1.8, the difference in level can be reduced to
enable passengers with short legs such as children,
etc., also to walk on the steps 2 easily. In particular, if
the speed change ratio is 1.5, as shown in Figure 3, all
passengers can walk on the steps 2 smoothly.
[0026] Theoretically, time-shortening effects are
achieved if the speed change ratio is larger than 1.0, but
in reality, it is preferable for the ratio to be greater than
or equal to 1.2. Specifically, if the speed change ratio is
greater than or equal to 1.2, most passengers are able
to feel the effects of the shortening of the traveling time
because the traveling time is shortened by greater than
or equal to approximately 20 percent (20%).

Embodiment 2

[0027] Figure 5 is a side elevation showing part of a
high-speed inclined portion escalator according to Em-
bodiment 2 of the present invention, and Figure 6 is a
structural diagram showing a linking mechanism from
Figure 5 dismantled. In the figure, main tracks 31, trail-
ing tracks 32, and auxiliary tracks 33 are disposed on a
main frame (not shown). A plurality of steps 34 linked
endlessly are disposed on the main frame.
[0028] Each step 34 has: a tread 35 for carrying pas-
sengers; a curved riser 36 formed on one edge in a
depth direction of the tread 35; a step link roller shaft
37; a pair of step link rollers 38 that are rotatable around
the step link roller shaft 37; a trailing roller shaft 39; and
a pair of trailing rollers 40 that are rotatable around the
trailing roller shaft 39. The step link rollers 38 roll along
the main tracks 31. The trailing rollers 40 roll along the
trailing tracks 32.
[0029] The step link roller shafts 37 of mutually-adja-
cent steps 34 are linked to each other by a pair of linking
mechanisms (folding links) 41. Each of the linking mech-
anisms 41 has: first and second links 42 and 43; and an
auxiliary roller 44 that rolls along the auxiliary tracks 33.
[0030] A first end portion of the first link 42 is linked
pivotably to the step link roller shaft 37. The auxiliary
roller 44 is rotatably mounted to a second end portion
of the first link 42. A first end portion of the second link
43 is linked pivotably by means of a shaft 45 to an inter-
mediate portion of the first link 42. A second end portion
of the second link 43 is linked pivotably to the step link
roller shaft 37 of the adjacent step 34.
[0031] The first link 42 has: a straight first portion 42a
linked to the step link roller shaft 37; and a straight sec-
ond portion 42b to which the auxiliary roller 44 is mount-
ed. The second portion 42b forms a predetermined an-
gle relative to the first portion 42a. Thus, the first link 42
has a shape angled away from the second link 43. More-
over, the first portion 42a and the second portion 42b
may be an integrated body, or they may also be separate
parts.

[0032] In a high-speed inclined portion escalator of
this kind, in a similar manner to Embodiment 1, the link-
ing mechanisms 41 are folded and unfolded together
with the movement of the steps 34 by changing the dis-
tance between the main tracks 31 and the auxiliary
tracks 33 depending on position. Thus, the pitch be-
tween the steps 34 is varied to change the traveling
speed of the steps 34. Furthermore, in a linking mech-
anism 41 using this method, the number of joint portions
(bearing portions) between the links is minimized, sig-
nificantly reducing the influence of backlash and friction.
[0033] In a high-speed inclined portion escalator ac-
cording to Embodiment 2, the passengers can also
move smoothly by walking on the steps 2 and the time
required to reach an adjacent floor can also be short-
ened sufficiently by setting the speed change ratio within
a range greater than or equal to 1.2 and less than or
equal to 2.0.

Claims

1. A high-speed inclined portion escalator comprising:

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

wherein a speed ratio of a traveling speed of
the steps in the intermediate inclined portion to a
traveling speed of the steps in the upper landing
portion and the lower landing portion is less than or
equal to 2.0.

2. The high-speed inclined portion escalator accord-
ing to Claim 1, wherein the speed ratio is less than
or equal to 1.8.

5 6



EP 1 479 639 A1

5



EP 1 479 639 A1

6



EP 1 479 639 A1

7



EP 1 479 639 A1

8



EP 1 479 639 A1

9



EP 1 479 639 A1

10


	bibliography
	description
	claims
	drawings
	search report

