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(54) Balustrades for an escalator

(57)  In order to provide an escalator having an ex-
tended space (100) between the balustrades (7) is pro-
vided, balustrades are arranged outside the machine
room (1), and a handrail support portion (8) is provided
on the side surface of the upper end portion of the bal-
ustrade which is arranged so as to, for example, tilt or
curve toward the step side from the upper portion of the
machine room or so as to vertically stand, and an upper-

FIG.3

line track of the handrail is arranged in the top end por-
tion of the support portion. Further, in a mechanism for
guiding and moving an endlessly connected handrail
(9), the handrail transport roller (13) is arranged in the
outer side and the driving unit of the transfer roller is
arranged in the step side. By doing so, by making use
of a space produced in the machine room, the step tread
portion and the riser portion of the step can be extended
in the width direction.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an escalator
for transporting passengers.

[0002] Japanese Patent Application Laid-Open No.
57-141378 discloses a handrail driving mechanism of a
man conveyer that the total width of the man conveyer
is decreased to improve the maintainability by forming
a part of the conveyer main frame by a support frame of
the handrail driving mechanism, and by arranging a cou-
pling mechanism between a driving roller and a motor
in the same space facing moving step tread. Japanese
Patent Application Laid-Open No0.57-141379 discloses
a man conveyer that the total width of the man conveyer
is decreased to reduce the installation space by sepa-
rating the man conveyer main frame at a portion of the
handrail driving mechanism, and by welding and inte-
grating a support frame of the handrail driving mecha-
nism to and with the separated portion to form a part of
the main frame.

[0003] Further, Japanese Patent Application Laid-
Open No0.51-139082 discloses an escalator that the in-
ner side surface of the balustrade is formed in a convex
shape projecting toward the step tread so that a pas-
senger's foot may be kept apart from the skirt guard.
[0004] In a balustrade portion of a passenger escala-
tor, balustrades, each of which is vertically arranged un-
der an endlessly continuous handrail to support the
handrail, are arranged in parallel to each other so that
the distance between the both balustrades in the vertical
direction becomes constant, or are arranged so that the
distance between the both balustrades in the lower side
of the balustrade is shorter than the distance between
the both balustrades at positions near the upper-line
tracks of the handrails. Therefore, for example, a pas-
senger carrying baggage with him is sometimes leans
against the balustrade due to braking caused by the
baggage.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a passenger escalator which can extend the width of the
space between the balustrades.

[0006] Another object of the present invention is to
provide a passenger escalator which can widen the
width of step tread, and thereby the width of the space
between the balustrades can be extended.

[0007] Inorderto attain the above objects, the present
invention can provide a safe passenger escalator in
which the balustrades are arranged in the outer side of
the machine room, and a hand rail support portion is pro-
vided on the side surface of the upper end portion of the
balustrade which is arranged so as to, for example, tilt
or curve toward the step side from the upper portion of
the machine room or so as to vertically stand, and an
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upper-line track of the handrail is arranged in the top
end portion of the support portion. By doing so, a space
can be obtained above the inner deck portion. Accord-
ingly, for example, even when a passenger carries bag-
gage with him, the passenger does not lose his balance
by being blocked by the baggage.

[0008] Further, in a mechanism for guiding and mov-
ing an endlessly connected handrail, the handrail trans-
port roller is arranged in the outer side and the driving
unit of the transfer roller is arranged in the step side. By
doing so, by making use of a space produced in the ma-
chine room, the step tread portion and the riser portion
of the step can be extended in the width direction, and
the balustrades can be arranged in a state of tilting to-
ward the step side in the upper portion (a state of broad-
ening downward), and accordingly, the space in the low-
er portion of the passenger's riding space is increased
compared to that in the conventional passenger esca-
lator. Therefore, even when a passenger carries bag-
gage with him, the passenger does not lose his balance
by being blocked by the baggage. Further, a little child
can not mischievously enter the outer deck portion.
Thus, a safe passenger escalator can be provided.
[0009] In the mechanism guiding and moving the
handrail arranged in a tilting state, in the machine room,
there are arranged an upper-line track of the step and
a return track of the step below the upper-line track
which are for moving to circulate the steps. In a portion
further below the upper-line track of the step and the
return track of the step, there is arranged a return track
of the handrail of which the upper-line track is formed
along the upper surface of the balustrade. By doing so,
because the space for the inner deck portion becomes
unnecessary, the step can be extend in the width direc-
tion by that amount, and the balustrades can be ar-
ranged in a state of tilting toward the step side in the
upper portion (a state of broadening downward), and ac-
cordingly, the space in the lower portion of the passen-
ger's riding space is increased compared to that in the
conventional passenger escalator. Therefore, for exam-
ple, when a passenger carries baggage with him, the
passenger does not lose his balance by being blocked
by the baggage. Further, a little child can not mischie-
vously enter the outer deck portion. Thus, a safe pas-
senger escalator can be provided.

[0010] In detail, the present invention provides the
passenger escalator described below.

[0011] The present invention provides a passenger
escalator comprising a row of endlessly connected
steps which is moved to circulate; decks formed in both
sides of the row of steps; balustrades standing along the
row of steps; an upper-line track of a handrail formed
along each of the balustrades; and a machine room for
driving the handrails, wherein a passenger standing
space above the step is formed in a shape of a space
extended above the deck; balustrades tilting toward the
step side above the deck are arranged; a handrail guide
is arranged in a top end of each of the balustrades; and
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an upper-line track of the handrail is formed along an
upper end surface of the handrail guide.

[0012] Further, the present invention provides a pas-
senger escalator, wherein the balustrade is formed of a
single sheet of transparent panel tilting in a straight line
up to the handrail guide.

[0013] Further, the present invention provides a pas-
senger escalator, wherein the balustrade is formed of a
single sheet of transparent panel smoothly curved up to
the handrail guide.

[0014] Further, the present invention provides a pas-
senger escalator, wherein the balustrade has a decora-
tive transparent panel in the step side.

[0015] Further, the present invention provides a pas-
senger escalator, wherein an exterior panel is arranged
in the outer side of a side outer plate of the machine
room; and an end surface of the balustrade is connected
to an upper end of said exterior panel.

[0016] The present invention provides a passenger
escalator comprising a row of endlessly connected
steps which is moved to circulate; decks formed in both
sides of the row of steps; balustrades standing along the
row of steps; an upper-line track of a handrail formed
along each of the balustrades; and a machine room for
driving the handrails, wherein a passenger standing
space above the step is formed in a shape of a space
extended above the deck; balustrades are formed by
vertically extending from an upper ends of exterior pan-
el; a handrail guide is arranged in a top end of each of
the balustrades; and an upper-line track of the handrail
is formed along an upper end surface of the handrail
guide.

[0017] Further, the present invention provides a pas-
senger escalator, wherein the balustrade has a decora-
tive transparent panel in the step side.

[0018] The present invention provides a passenger
escalator comprising a row of endlessly connected
steps which is moved to circulate; decks formed in both
sides of the row of steps; balustrades standing along the
row of steps; an upper-line track of a handrail formed
along each of the balustrades; and a machine room for
driving the handrails, wherein in said machine room,
there are arranged an upper-line track of the step and
a return track of the step below the upper-line track
which are for moving to circulate the steps; and a hand-
rail driving mechanism and a return track of the handrail
further below the upper-line track of the step and the
return track of the step.

[0019] Further, the present invention provides a pas-
senger escalator, wherein the handrail driving mecha-
nism is arranged in the side of a side surface of the step
moving in the machine room; and a transport roller and
a driving roller of the handrail and the handrail driven by
the rollers are arranged in the side of an outer plate.
[0020] Further, the present invention provides a pas-
senger escalator, wherein the balustrade is arranged tilt-
ing toward the step side.

[0021] The present invention provides a group of jux-
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taposed passenger escalators, each of the passenger
escalators comprising a row of endlessly connected
steps which is moved to circulate; decks formed in both
sides of the row of steps; balustrades standing along the
row of steps; an upper-line track of a handrail formed
along each of the balustrades; and a machine room for
driving the handrails, wherein a passenger standing
space above the step in each of the escalator is formed
in a shape of a space extended above the deck; a bal-
ustrade common to the adjacent escalators tilting to-
ward each of the step sides above the deck is arranged;
a handrail guide of each of the escalators is arranged in
a branched top end of the balustrade; and an upper-line
track of the handrail is formed along an upper end sur-
face of the handrail guide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a vertical cross-sectional view show-
ing a first embodiment of a passenger escalator in ac-
cordance with the present invention.

[0023] FIG. 2 is a transverse cross-sectional view
showing the passenger escalator being taken on the
plane of the line E-E of FIG.1.

[0024] FIG. 3 is a view showing a shape under use of
the embodiment shown in FIG. 1 and FIG. 2.

[0025] FIG. 4 is a view showing the dimensional rela-
tionship of the embodiment shown in FIG. 1 and FIG. 2.
[0026] FIG. 5is a view showing an example of a mod-
ification of the embodiment shown in FIG. 1.

[0027] FIG. 6 is a vertical cross-sectional view show-
ing another example of the first embodiment of the pas-
senger escalator in accordance with the present inven-
tion.

[0028] FIG. 7 is a vertical cross-sectional view show-
ing another example of the first embodiment of the pas-
senger escalator in accordance with the present inven-
tion.

[0029] FIG. 8(A), FIG. 8(B) and FIG. 8(C) are per-
spective views each showing a terminal portion of the
example shown in FIG. 6.

[0030] FIG. 9 is a vertical cross-sectional view show-
ing a second embodiment of a passenger escalator in
accordance with the present invention.

[0031] FIG. 10is a vertical cross-sectional view show-
ing a further example of the second embodiment of the
passenger escalator in accordance with the present in-
vention.

[0032] FIG. 11 is a vertical cross-sectional view show-
ing a third embodiment of a passenger escalator in ac-
cordance with the present invention.

[0033] FIG. 12 is a transverse cross-sectional view
showing the passenger escalator being taken on the
plane of the line F-F of FIG.10.

[0034] FIG. 13is avertical cross-sectional view show-
ing another example of the third embodiment of the pas-
senger escalator in accordance with the present inven-
tion.
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[0035] FIG. 14 is a transverse cross-sectional view
showing another embodiment of the passenger escala-
tor being taken on the plane of the line F-F of FIG.10.
[0036] FIG. 15 is a perspective view showing an ex-
ample of juxtaposed escalators.

[0037] FIG. 16 is a cross-sectional view showing an-
other embodiment of FIG. 15.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Embodiments of the present invention will be
described below, referring to the accompanied figures.
[0039] FIG. 1 to FIG. 4 are views showing the con-
struction of a first embodiment in accordance with the
presentinvention, and FIG. 1 is a vertical cross-section-
al view; fig. 2 is a transverse cross-sectional view being
taken on the plane of the line E-E of FIG. 1; FIG. 3is a
view showing a shape under use; and FIG. 4 is a view
showing the dimensional relationship. Referring to
these figures, the reference character 1 is a machine
room, the reference character 2 is a step, the reference
character 3 is a driving unit, the reference character 4
is a side outer plate, the reference character 6 is a cover
plate, the reference character 7 is a balustrade, the ref-
erence character 8 is a handrail guide, the reference
character 9 is a handrail, the reference character 10 is
a skirt guard, the reference character 11 is a deck, the
reference character 12 is an exterior deck, the reference
character 13 is a transportroller, the reference character
14 is a handrail driving mechanism, the reference char-
acter 15 is a frame, the reference character 16 is a
guide, the reference character 22 is a chain, and the ref-
erence character 26 is a driving roller.

[0040] The balustrades are vertically set to stand in
the both sides on the upper surface of the machine room
which moves and circulates the row of endlessly con-
nected steps, and an upper-line track of the handrail is
formed along the upper surface of each of the balus-
trades.

[0041] Referring to FIG. 1 to FIG. 4, in the first em-
bodiment, the exterior panel 5 is further attached onto
the outer side of the side outer plate 4 of the machine
room 1, and the balustrade 7 is arranged from the upper
end of the exterior panel 5, and the handrail guide 8 is
formed in the top end of the balustrade 7 and the upper-
line track of the handrail 9 is endlessly and continuously
formed along the upper end of the handrail guide 8.
Since the positions of the handrails are equal to posi-
tions in a conventional passenger escalator, the upper
end portions of the balustrades 7 are formed so as to tilt
toward the step 2 side. Since the lower end portions of
the balustrades 7 are formed so as to widen toward the
lower side, spaces 100 are newly produced in the
hatched portions shown in FIG. 3. Even when a passen-
ger gets on or off the escalator carrying baggage with
him, the passenger does not lose his balance by being
blocked by the baggage. Although the area of the deck
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11 is widened, the balustrade is tilted or curved toward
the skirt guard 10 side to prevent a foot or baggage from
putting them on the deck 11. Since the lower end portion
of the balustrade 7 is nearly even with the exterior panel
5, the outer deck is eliminated and accordingly a little
child can not mischievously enter the outer deck portion.
The material of the balustrade 7 may be glass, metal or
wood.

[0042] FIG. 4 shows an example of the dimensional
relationship. As shown in the figure, the dimensional re-
lationship is A: 1550 mm. B: 1004 mm, C: 1200 mm, D:
175 mm, and the space 101 is expanded by the space
100 depending on the width of D.

[0043] The balustrade 7 tilting toward the step 2 side
above the deck 11 is arranged, and the balustrade 7
forms the space 100 which expands the passenger
standing space 101 up to the space above the deck 11.
The handrail guide 8 is arranged in the top end of the
balustrade 7. The balustrade 7 is sometimes construct-
ed so as to have the decorative transparent panel 21 in
the step side, as shown in FIG. 5. Even in such a case,
the balustrade 7 capable of expanding the space 101
by the space 100 can be formed. Accordingly, the dec-
orative transparent panel 21 is also tilted toward the step
side.

[0044] FIG. 6, FIG. 7 and FIG. 8 show the other ex-
amples of the first embodiment.

[0045] In the escalator of FIG. 6, the balustrade 7 is
curved from the upper end of the exterior panel 5. Al-
though the shape of the balustrade in the figure is drawn
in a single arc, the shape of the balustrade may be a
combination of arcs, or may contain a straight line por-
tion. The spaces 100 of the hatched portions shown in
FIG. 3 can be widened by curving the balustrades 7. In
this case, the space 101 can be expanded up to the
space 100 by the shape of the balustrades 7.

[0046] In the escalator of FIG. 7, the exterior panels
5 vertically extending upward are arranged, a handrail
support portion 18 is arranged so as to project from the
upper end side surface of each of the exterior panels 5,
and a handrail 9 is formed along the upper end surface
of the handrail support portion 18. Therein, the height of
the exterior panel 5 may be up to the level of a handrail
guide 8 or lower. In this case, a support 19 for supporting
the handrail support portion 18 and the handrail guide
8 is provided in the exterior panel.

[0047] FIG. 8(A), FIG. 8(B) and FIG. 8(C) are per-
spective views showing terminal portions of the embod-
imentof FIG. 7. As shown in FIG. 8 (A), the exterior pan-
el 5 may be extended to a point of the cover plate or
longer exceeding the position where the handrail enters
into the machine room, and is used as a fence.

[0048] The exterior panel 5 may be extended to a
point where the handrail enters into the machine room,
as shown in FIG. 8 (B), or the exterior panel 5 may be
formed so as to match the shape of the handrail entering
the machine room as shown in FIG. 8 (C).

[0049] FIG. 9 is a view showing the construction of a
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second embodiment of a passenger escalatorin accord-
ance with the present invention, and fig. 9 is the vertical
view. In this figure, the part corresponding to that in the
precedent embodiment is identified by the same refer-
ence character, and the explanation will be omitted here
in order to avoid repetition.

[0050] ReferringtoFIG.9, inthe second embodiment,
the return track of the handrail is arranged in a position
on the extension line of the balustrade 7 below the lower
end portion of the balustrade 7, the handrail driving
mechanism 14 being arranged in the side of the side
surface of the step 2 moving in the machine room 1, a
device for driving the transport roller 13 being arranged
in the step side, the return track of the handrail 9 and
the transport roller 13 for transporting the handrail being
arranged in the side outer plate 4 side. Since the return
track of the handrail 9 is located in the side of the side
outer plate 4, the gripped position of the handrail and
the position of the transport roller are not in the vertical
positional relationship, but are in a state of tilting the
handrail driving mechanism 14 toward the step side, that
is, in a state of broadening downward. In this case, a
space 102 is formed in a side portion of the handrail driv-
ing mechanism. Therefore, the step 2 can be widened
in the horizontal direction, and a space 100 can be ob-
tained in the inner side portion of the balustrade. Further,
the outer deck can be made smaller compared to that
in the conventional escalator, and accordingly a little
child can not mischievously enter the outer deck portion.
According to this embodiment, the passenger standing
space 101 can be extended not only by the space 100
but also by the space 102 which makes it possible to
widen the width of the step.

[0051] FIG. 10 shows another example of the second
embodiment in accordance with the present invention.
[0052] In the escalator of FIG. 10, there are provided
the curved balustrades 7. Although the shape of the bal-
ustrade in the figure is drawn in a single arc, the shape
of the balustrade may be a combination of arcs, or may
contain a straight line portion. The spaces 100 of the
hatched portions shown in FIG. 3 can be widened by
curving the balustrades 7.

[0053] FIG. 11 and FIG. 12 are views showing the
construction of a third embodiment of a passenger es-
calator in accordance with the present invention, and
FIG. 11 is the vertical cross-sectional view. In this figure,
the part corresponding to that in the precedent embod-
iment is identified by the same reference character, and
the explanation will be omitted here in order to avoid
repetition.

[0054] Referring to FIG. 11, in the third embodiment,
in the machine room 1 there are the upper-line track of
the step and the return track of the step below the upper-
line track, and the handrail drive mechanism 14 and the
return track of the handrail are arranged further below
the upper-line track and the return track of the step.
[0055] The return track of the handrail is arranged in
the lower end portion on the extension of the balustrade,
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the handrail driving mechanism 14 being arranged in the
side of the side surface of the step moving in the ma-
chineroom 1, the transportroller 13 and the driving roller
6 being arranged in the step side, the return track of the
handrail and the transport roller 13 for transporting the
handrail being arranged in the side of the outer plate 4.
[0056] Since the return track of the handrail is ar-
ranged in a portion further below the steps, as shown in
FIG. 12, thereis no need to provide a space for the hand-
rail driving mechanism by the side of the side surface of
the step, differently from the conventional escalator.
Therefore, the width of the step can be widened by that
amount. Further, the total width of the machine room it-
self can be narrowed. Therefore, the space 101 can be
extended by increase of the width of the step and by the
spaces 100.

[0057] FIG. 13 is a view showing another example of
the third embodiment of a passenger escalator in ac-
cordance with the present invention, and FIG. 13 is the
vertical cross-sectional view.

[0058] Since the handrail driving mechanism 14 is not
arranged by the side of the step 2 but arranged below
the step, the step can be extended in the width direction
and the step can be extended in keeping the width of
the conventional machine room constant. Therefore, the
space 101 can be widened, and the transporting ability
can be improved. Further, since the inner deck can be
eliminated and the level of the outer deck 11' can be
lowered, the escalator can be formed in a shape similar
to a common staircase. That is, since the distance be-
tween the balustrades is widened, an operating direc-
tion of the passengers escalator can be easily observed
from a distant position.

[0059] FIG. 14 shows the third embodiment of the
passenger escalator in accordance with the present in-
vention.

[0060] Referring to FIG. 14, by arranging the handrail
driving mechanism at a position shown in the figure, the
height of the machine room can be reduced to a value
nearly equal to the height of the conventional machine
room.

[0061] FIG. 15 shows an example of juxtaposing the
embodiment of the escalators in accordance with the
present invention.

[0062] The space for extending the passenger stand-
ing apace above the step in each of the escalators 110,
111 to the position above each of the decks is formed.
A sheet of common balustrade 70 tilting toward the sides
of the steps above the decks is provided, and handrail
guides of the escalators 110, 111 are arranged in the top
ends of the branched balustrade to form the upper-line
tracks of the handrails along the upper end surfaces of
the handrail guides. Thereby, the balustrade common
to the both escalators can be formed, and the escalators
become visually slim.

[0063] FIG. 16 shows another example of the juxta-
posed escalators. This example is composed of the es-
calators shown in FIG. 7, and the handrail driving mech-
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anisms and the return tracks of the handrail are ar-
ranged side by side below the upper-line tracks and the
return tracks of the steps, respectively. A sheet of the
balustrade is commonly used similarly to the above-
mentioned example.

[0064] According to the present invention, it is possi-
ble to extend the width of step with keeping the total
width of the passenger escalator in a value equal to that
in the conventional one, and it is possible to provide a
safe passenger escalator which can improve the safety
that the passenger does not lose his balance by being
blocked by the baggage when a passenger carries bag-
gage with him, and that a little child can not mischie-
vously enter the outer deck portion.

Claims

1. Apassenger escalator comprising a row of endless-
ly connected steps (2) which is moved to circulate;
decks (11) formed in both sides of the row of steps;
balustrades (7) standing along the row of steps; an
upper-line track of a handrail (9) formed along each
of the balustrades; and a machine room (1) for driv-
ing the handrails, wherein

a passenger standing space (101) above the
step is formed in a shape of a space (100) extended
above the deck (11); balustrades tilting toward the
step side above the deck are arranged; a handrail
guide (8) is arranged in a top end of each of the
balustrades (7); and an upper-line track of the hand-
rail (9) is formed along an upper end surface of the
handrail guide (8).

2. A passenger escalator according to claim 1, where-
in
said balustrade (7) is formed of a single sheet
of transparent panel tilting in a straight line up to the
handrail guide (8).

3. Apassenger escalator according to claim 1, where-
in
said balustrade (7) is formed of a single sheet
of transparent panel smoothly curved up to the
handrail guide.

4. A passenger escalator according to claim 1, where-
in
said balustrade (7) has a decorative transpar-
ent panel in the step side.

5. A passenger escalator according to claim 1, where-
in
an exterior panel is arranged in the outer side
of a side outer plate of the machine room (1); and
an end surface of the balustrade (7) is connected
to an upper end of said exterior panel.
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6.

10.

1.

A passenger escalator comprising a row of endless-
ly connected steps (2) which is moved to circulate;
decks (11, 12) formed in both sides of the row of
steps; balustrades (7) standing along the row of
steps; an upper-line track of a handrail (9) formed
along each of the balustrades (7); and a machine
room (1) for driving the handrails, wherein

a passenger standing space (101) above the
step is formed in a shape of a space (100) extended
above the deck (11); balustrades (7) are formed by
vertically extending from an upper ends of exterior
panel; a handrail guide (8) is arranged in a top end
of each of the balustrades; and an upper-line track
of the handrail (9) is formed along an upper end sur-
face of the handrail guide (8).

A passenger escalator according to claim 6, where-
in

said balustrade (7) has a decorative transpar-
ent panel in the step side.

A passenger escalator comprising a row of endless-
ly connected steps (2) which is moved to circulate;
decks (11, 12) formed in both sides of the row of
steps; balustrades (7) standing along the row of
steps; an upper-line track of a handrail (9) formed
along each of the balustrades (7); and a machine
room (1) for driving the handrails, wherein

in said machine room (1), there are arranged
an upper-line track of the step and a return track of
the step below the upper-line track which are for
moving to circulate the steps; and a handrail driving
mechanism (14) and a return track of the handrail
further below the upper-line track of the step and
the return track of the step.

A passenger escalator according to claim 8, where-
in

the handrail driving mechanism (14) is ar-
ranged in the side of a side surface of the step mov-
ing in the machine room (1); and a transport roller
(13) and a driving roller of the handrail (9) and the
handrail driven by the rollers are arranged in the
side of an outer plate.

A passenger escalator according to any one of
claim 8 and claim 9, wherein

said balustrade (7) is arranged tilting toward
the step side.

A group of juxtaposed passenger escalators, each
of the passenger escalators comprising a row of
endlessly connected steps which is moved to circu-
late; decks formed in both sides of the row of steps;
balustrades standing along the row of steps; an up-
per-line track of a handrail formed along each of the
balustrades; and a machine room for driving the
handrails, wherein
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a passenger standing space above the step
in each of the escalator is formed in a shape of a
space extended above the deck; a balustrade (70)
common to the adjacent escalators tilting toward
each of the step sides above the deck is arranged;
a handrail guide of each of the escalators is ar-
ranged in a branched top end of the balustrade; and
an upper-line track of the handrail is formed along
an upper end surface of the handrail guide.
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