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/ _Q‘GRClJND OF THE I NVENTION 5 The, present invention relates to
edcal ator for ‘transporting passengers1 Japanese Pat ent
- Appl i cation Laid-Open No.57-141378 di scl oses a handrail driving

mechani sm of NHEO y the total width of the man conveyer
| S decreased ?gﬂlﬁm?o@gﬁt Emﬁ&oml ntainability by formng a part of the

conveyer main fra”FASSENGEﬁ fseHpRebR frane of the handrail driving

‘mechani sm and by ging a coupling nmechani sm between a driving
roller and a -~ ‘not or |n the sanme space facing noving step tread.
Japanese

BACKGROUND OF THE INVENTION
| 5 The presént invention relates to an escalator for
transporting passengers.

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

10 maintainability by forming a part of the conveyer main frame
by a support frame of the handrail driving mechanism, and by
arranging a coupling mechanism between a driving roller and a
motor in the same space facing moving step tread. Japanese
Patent Application Laid-Open No.57-141379 discloses a man

15 conveyer that the total width of the man conveyer is decreased
to reduce the installation space by separating the man conveyer
main frame at a portion of the handrail driving mechanism, and
by welding and integrating a support frame of the hapdrail
driving mechanism to and with the separated portion to form a

20 part of the main frame.

Further, Japanese Patent Application Laid-Open
No.51-139082 discloses an escalatoi' that the inner side surface
of the balustrade is formed in a convex shape projecting toward
the step tread so that a passenger’s foot may be kept apart from

25 the skirt guard.

In a balustrade portion of a passenger escalator,
balustrades, each of which is vertically arranged under an
endlessly continuous handrail to support the handrail, are

arranged in parallel to each other so that the distance between



_Pdatent Application Laid-Qpen No.57-141379 ‘discloses a nan 15 conveyer
that the total width of the nman conveyer is decreased to reduce the
@stall ati on space by separating the nman c%nveyer main frame at a
portion of the handrail driving nechanism and by wel di ng and
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passenger's apa rom e skirt qguard.
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which is vertically arranged under an endl essly continuous handrail to

support the ppp¥raillinedt¥acks o’ tREURENAPa DPE &l TiRdrdforas ey atanil &,hat |
t he di stance D&t ween
passenger carrying baggage with him is sometimes leans against

the balustrade due to braking caused by the baggage.

SUMMARY OF THE INVENTION
10 An object of the present invention is to provide a
passenger escalator which can extend the width of the space
between the balustrades. .
.Another object of the present invention is to provide a
passenger escalator which can widen thé width of step tread,
15 and thereby the width of the space between the balustrades can
be extended. |
In order to 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,
20 and a hand rail support portion is provided on the side surface
of the upper end portion of 1':he 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 tb vertically
stand, and an uppér-line track of the handrail is arrangéd in
26 the top end portion of the support portion. By doing so, a space
can be obtained above the inner deck portion. Accordingly, for
example, even when a passenger carries baggage with him, the
passenger does not lose his balance by being blocked by the

baggage.
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2 the both balustrades in the vertical direction becones constant,
or are arranged so that the distance bet n the both bal ustrades in
tde | ower side of the balustrade is shortet than t he di stance between

t he both bal ustrades at positions near the 5 upper-line tracks of the

handrails. Therefopg,+ Bg;_. exgiplse, mé‘chﬁnlgmpaféfn i GGy Y5RE Reseats Wnth

himis sometinmes |eans 4i nst al ustrade due~to braking caused

Che present PROSSEPSY ?%*?%*%@%F’%ﬁ O T e o an
extend the wydilngkd! If ti@GRter s:.aéta\ﬁ&rtﬁémﬁ&h@t tAd€Sof the transfer
roller is arranged in the step side. By doing so, by making use

5 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, and the balustrades can be arranged in a state of
tilting toward the step side in the upper portion (a state of
broadening downward), and accordingly, tﬁe space in the lower

10 portion of the passenger’s riding space is increased compared
to that in the conventional passenger escalator. Therefore,
even 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 mischievously enter the outer

15 deck portion. Thus, a safe passenger escalator can be provided.
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.

20 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 wﬁich 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

25 can be extend in the width direction by that amount, and the
balustrades can be arranged in a state of tilting toward the
step side in the upper portion (a state of broadening downward),

and accordingly, the space in the lower portion of the

passenger’s riding space is increased compared to that in the



Anot her object of the present invention is to provide a passenger
escal ator which can widen the width of steE tread, 15 and thereby the
wizdt h of the space between the bal ustrades™can be extended.

In order to attain the above objects, the present I nventi on can
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arranged in the otuter sid I ne room and a h
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portion of the~bal ustrade which I nge so as to, for exanple,

tilt or curveoke\ii¢ bHaganicePpy BRingOBlocked by ¥hREbaRQageQn FArthee, a

machi ne roomor so as to verticCally stand, "and an upper-line track of

the handrail 1i¢tak éREEd dah né® i HidvaiFlypenteertid oultersdedio porrdon.on.
By doing so, a space can be obtai ned above the inner deck portion.

Accordi ngby, Thas, a sa®elpRissengean esearl atqrassangey rswidel baggage with
him the passenger does not | ose his bal ance by being bl ocked by the
-In detail, the present invention provides the passenger

escalator described below.
The present invention provides a passenger escalatbr
comprising a row of endlessly connected steps which is moved

10 to circulate; deéks 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

16 above the deck; balustrades tilting toward the step side above
the deck are arranged; a handrail gquide 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.

20 Further, the present invention provides a passenger
escalator, wherein the balustrade is formed of a single sheet
of transparent panel tilting in a straight line up to the
handrail guide.

Further, the present invention provides a passenger

256 escalator, wherein the balustrade is formed of a single sheet
of transparent panel smoothly curved up to the handrail guide.

Further, the present invention provides a passenger

escalator, wherein the balustrade has a decorative transparent

panel in the step side.



baggage. 3 Further, in

a mechani sm for guiding and noving an endl essly connected handrail,
tBe handrail transport roller is arranged in the outer side and the
driving unit of the transfer roller is arranged in the step side. By

doi ng so, by makingyYtfer,> tid pregent P PFgELoA NpirBeidREN Hephes@ngele
step tread portion and the riser portion of thé step can be extended

in the w dt hegoalatioh€CivhereidNdnt 8ecbpi 6Bt patles T mjedigedhnen oatefrat e

of tilting foward the step side in the upper portion (a state of
broadeni ng dgwaeas £ s fdE cuted glaee vf the mdivdtihe fobhe drhvan erd speifacen
of the passenger's riding space is increased conpared to that in the

convent i onal ofashengETusiscadétier conhecekdreo an upper end of said exterior
5 panel.

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

10 of a handrail formed along each of the balustrades; and a machine
room for driving the handrails, wherein a passenger standing
space above the étep is formed in a shape of a space- extended
above the deck; balustrades are formed by vertically extending
from an upper ends of exterior panel; a handrail guide is

16 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.

Further, the present invention provides a passenger
escalator, wherein the balustrade has a decorative transparent

20 panel in the step side.

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

2'5 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 handrail driving mechanism and



even when a passenger carries baggage with him the passenger does not
| ose his bal ance by being bl ocked by the baggage. Further, alittle
child can not nischievously enter the oute 15 deck portion. Thus, a safe
passenger escal ator can be provided. In the nmechani sm gui di ng
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circul ate the steps. n~a portion ow t he upper-1line track
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return track of the handrai" of which the upper-line track™is formnmed
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space for the inner deck portion becones unnecessary, the step 25 can be
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be arranged in a state of tilting toward the step side in the upper

portion (.a Staom;odndaoedansportwdiEriand a driving roller of the handrail
and the handrail driven by the rollers are arranged in the side
of an outer plate.

Further, the present invention provides a passenger

10 escalator, wherein the balustrade is arranged tilting toward
the step side.

The present invention provides a group of juxtaposed
passenger escalators, each .0of the passenger escalators
comprising a row of endlessly connected steps which is moved

16 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

20 shape of a space extended above the deck; a balustrade 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 arranged in a branched top end of the balustrade;

and an upper-line track of the handrail is formed along an upper

26 end surface of the handrail guide.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a vertical cross-sectional view showing a first

embodiment of a passenger escalator in accordance with the



and accordingly, the space in the |ower portion of the passenger's
riding space is increased conpared to that,in the

45 conventi onal passenger escal ator. %herefore, for exanpl e, when

a passenger carries baggage with him the passenger does not | ose his

bal ance by bei o] he baggage. Further, a little child can
n6t'nischievgﬁggfggngéﬁgpﬁéogﬁter deck portion. 5 Thus, a safe passenger

escal ator can be pgeui dgdis 5 transversd Frdfisidectiitthd) VSR showaRy €Re
provi des t he passenger escal ator described bel ow. The

present i nveghis%n 62V edea18tRIS BRAGY takedl 83hOthe plafeNBEi ¢hegldneow-gf
endl essly conhnected steps which is ndved 10 to circulate; decks fornmed in
bot h sides opft pag.qw of steps;
b FIG. 3 is a view showing a shape under use of the
embodiment shown in FIG. 1 and FIG. 2.

FIG. 4 is a view showing the dimensional relationship of
the embodiment shown in FIG. 1 and FIG. 2.

FIG. 5 is a view showing an example of a modification of

10 the embodiment shown in FIG. 1.

FIG. 6 is a vertical cross-sectional view showing another
example of the first embodiment of the passenger escalator in
accordance with the present invention.

FIG. 7 is a vertical cross-sectional view showing another

15 example of the first embodiment of the passenger escalator in
accordance with the present invention.

FIG. 8(A), FIG. 8(B) and FIG. 8(C) are perspective views
each showing a terminal portion of the example shown in FIG.
6.

20 FIG. 9 is a vertical cross-sectional view showing a second
embodiment of a passenger escalator in accordance with the
present invention.

FIG. 10 is a vertical cross-sectional view showing a
further example of the second embodiment of the passenger

25 escalator in accordance with the present invention.

FIG. 11 is a vertical cross-sectional view showing a third
embodiment of a passenger escalator in accordance with the
present invention.

FIG. 12 is a transverse cross-sectional view showing the



bal ust r ades standi ng al ong the row of steps; an upper-line track  of a
handrai |l formed al ong each of the bal ustrages; and a machine room f or
dryj ving the handrails, wherein a passenger®standi ng space above the
step is forned in a shape of a space extended 15 above the deck;

bal d il ti i degk d;
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a handr ai | arrange of the balustrades;

and an upperglei pggt rack of the handrail is fornmed al ong an upper end
surface of the handrai’l guide. 20 Furt her, the present

i nvention provi despacRaSEPNGRY a verdSH P! Bros¥ligestiohAs Bidie! shewing

formed of a single sheet of transparent panel tilting in a straight

line up to thAother Newdlipié @ dthe third embdAimERE . offherie e?ﬁ@tsen_ger
i nvention provides a passenger 25 escalator, wherein the balustrade is

formed ofs a esggllateitedn accordhanceaRdldy alle Pr@lerdaivdnt iGirved up to
the handrail gui de.

FIG. 14 is a transverse cross-sectional view showing
another embodiment of the passenger escalator being taken on
the plane of the line F-F of FIG.10.

FIG. 15 is a perspective view showing an example of

10 juxtaposed escalators.

FIG. 16 is a cross-sectional view showing another

embddiment of FIG. 15.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

156 Embodiments of the present invention will be described
below, referring to the accompanied figures.

FIG. 1 to FIG. 4 are views showing the construction of

a first embodiment in accordance with the present invention,
and FIG. 1 is a vertical cross-sectional view; fig. 2 is a

20 transverse cross-sectional view being taken on the plane of the
line E-E of FIG. 1; FIG. 3 is a view showing a shape under use;
and FIG. 4 is a view showing the aimensional relationship.
Referring to these figures, the reference character 1 is a
machine room, the reference character 2 is a step, the reference

26 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 reference
character 8 is a handrail guide, the reference character 9 is

a handrail, the reference character 10 is a skirt guard, the



Fthher the present invention provides a passenger escal ator, wherein

t he balustrade has a decorative transparen panel in the step side.

5¢ Further, the present inventfon provides a passenger

escal at or, mhereln an exterlor panel is arranged in the outer si de of
a side outer ol BIRANG I A¥T WYl 1Ufhe_charatidiNa2
bal ustrade i3 connecte to an upper exterlor pa

The present u%vsﬂtéfeeﬂew&@ékaﬁ?é%@mren%%caha&%ter 13%@ Lt&*a'i'ﬁp%xftow
of endl essly connected steps whi ch 1§ noved to circul ate; decks forned

in both sidegodfid)e tRe YefErditite charlétes! nadesssANKLRGral PNArivG oW
of steps; an upper-llne track
mechanism, the reference character 15 is a frame, the reference
5 character 16 is a guide, the reference character 22 is a chain,
and the feference character 26 is a driving roller.

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 connected steps, and an

10 upper-line track of the handrail is formed along the upper
surface of each of the balustrades.

Referring to FIG. 1 to FIG. 4, in the first embodiment,
the exterior panel 5 is further attached onto the outer side
of the side outer plate 4 of the machine room 1, and the

15 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

20 to positions 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

25 when a passenger 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 11 is

widened, the balustrade is tilted or curved toward the skirt

guard 10 side to prevent a foot or baggage from putting them



16 of a handrail formed al ong each of the balustrades; and a machi ne

roomfor driving the handrails, wherein a_passenger standing space
akove the step is fornmed in a shape of a s@aoe ext ended above the
deck; balustrades are forned by vertically extending from an upper

ends of - ext ehoknaadghic 1 hg@f’ﬁé‘é'tl%"ﬂﬁnéf erfd PG ik BARuBidaRk

each of the ustra er-l1ne t he han rail
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enger

Further, the present vent1on provides a pass escal ator, wherein

the bal ust ra@qﬁﬁ%a%eaesﬂa eade&dufmparfﬁtlé%rﬁrmbahmwm%mesm1y

The present invention provides a passenger escal ator conprising a row

of endl essl y epgeieghed outtels delkke port ith\che matle¥ il oifl ahe badelstradened
in both sides of the row of steps; bal ustrades standi ng al ong the row

of steps;5an7upagr ble @qa@rsacmeta& of woddkndrail forned al ong each of the
bal ustrades; and a machi ne '

FIG. 4 shows an example of the dimensional relationship.
As shown in the figure, the dimensional relat.ionship is A: 1550
mm. B: 1004 mm, C: 1200 mm, D: 175 mm, and the space ‘101 is
expanded by the space 100 depeﬁding on the width of D.

10 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 fhe deck 11. The handrail guide 8 is arranged in the top

. end of the balustrade 7. The balustrade 7 is sometimes

15 constructed 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 decorative transparent
panel 21 is also tilted toward the step side.

20 _ - FIG. 6, FIG. 7 and FIG. 8 show the other examples of the
first embodiment.

In the escalator of FIG. 6, the balustrade 7 is curved
from the upper end of the exterior panel 5. Although the shape
of the balustrade in the figure is drawn in a single arc, the

26 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. In this case, the space 101 can be expanded up

to the space 100 by the shape of the balustrades 7.



rGom f or driving the handrails, wherein in said machi ne room
are arranged an upper-line track of the step and a return

there
track of the

stgep bel ow the upper-line track which are ‘for noving to circulate the
steps; and a handrail driving nmechani sm and
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er of the handrail and the handrail driven by the rollers

are arrangedsutfad@ sifdéach ofOth@NeRtéeioP! pafels 5, and a handrail 9 is

b
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15

20

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.

FIG. 8(A), FIG. 8(B) and FIG. 8(C) are perspective views
showing terminal portions of the embodiment of FIG. 7. As shown
in FIG. 8 (A), the exterior panel 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.

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
().

FIG. 9 is a view showing the cohstruction of a second

embodiment of a passenger escalator in accordance 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 reference character, and

25

the explanation will be omitted here in order .to avoid
repetition.

Referring to FIG. 9, in the 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



Fu‘rther, t he present invention provides a passenger 10 escalator, wherein
the balustrade is arranged tilting toward the step side.

Thg present invention provides a group of ]jg.xxt aposed passenger

escal ators, each of the passenger escalators conprising a row of

cal at enge ors ; |
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formed in a 20 shape of a space extended above t-he deck; a bal ustrade

conmon tﬁbidﬁfaeéhﬁgea_tiﬁﬁél &P §ilde, | tHE redt@indt a6k o thehaxidiail
si des above the deCk is arranged; a handrail guide of each of the

escal ators | 9 andnged thanspofbchelleeplsndosf tiramshprtsingdtie handwaid an
upper-line track of the handrail is formed al ong an upper
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
10 relationship, but are in a state of tilting the handrail driving
mechanism 14 toward the step side, that is, in a state of
ﬁroadening downward. In this case, a space 102 is formed in a
side portion of the handrail driving mechanism. Therefore, the
step 2 can be widened in the horizontal direction, and a space
15 100 can be obtained in the inner side portion of the balustrade. -
“Further, the outer deck can be made smaller compared to that
in the conventional escalato;, and accordingly a little child
can not mischievously enter the outer deck portion. According
to this embodiment, the passenger standing space 101 can be
20 extended not only by the space 100 but also by the space 102
which makes it possible to widen the width of the step.
FIG. 10 shows anothér example of the second embodiment
in accordance with the preseﬁt invention.
In the escalator of FIG. 10, there are provided the curved
256 balustrades 7. Although 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

portion. The spaces 100 of the hatched portions shown in FIG.

3 can be widened by curving the balustrades 7.



28 end surface of the handrail gui de. BRI EF DESCRI PTI ON OF THE

DRAW NGS FIG 1 is a vertical oss-sectional vi ew showi ng a
figr st enbodi ment of a passenger escal tor in accordance with the
7 present invention. FIG 2 is a transverse
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vi ew showi ng di mensi onal relationship of
with the present invention, and FIG. 11 is the vertical

cross-sectional view. In this figure, the part corresponding
to that in the precedent embodiment is identified by the same
reference character, and the explanation will be omitted here
in order to avoid repetition.-

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—ling track, and
the handrail drive mechanism 14 and the return track of the
handrail are arranged further below the uppef—line track and
the return track of the step.

. The return track of the handrail is arranged in the lower
end portion on the extension of the balustrade, the handrail
driving mechanism 14 being arranged in the side of the side
surface of the step moving in the machine room 1, the transport
roller 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
fhe outer plate 4.

Since the return track of the handrail is arranged in a
portion further below the steps, as shown in FIG. 12, there is
no need to provide a space for the handrail 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 itself can be narrowed. Therefore, the space 101

can be extended by increase of the width of the step and by the



tﬁe enbodi ment shown in FIG 1 and FIG 2. FIG 5 is a view
showi ng an exanple of a nodification of ]12 t he enbodi nent shown in FIG 1.
FI,G. 6 is a vertical cross-sectional view*Show ng anot her exanpl e of
the first enbodi ment of the passenger escalator in accordance with the

pr.esent inve%éiagg 100 FIG 7 is a vertical cross-sectional view
showi ng anot her 55 exanpl e of the first enbodi nent of the passenger

| at ' : i L oth ' ti F
SR, FIG B(B) anhiErchonit) doackoFaBhipg anoRNER' b¥lnple of che thiz

term nal por kinBBaghehe g aiPhesSAYEr | BeBhfator if acdlrdance wELE the S

a vertical cross-sectio w shoWw ng a secon odi nent of

passenger espgedbft iAvereLOEAANGRI WIA] 18Cis the RFe3¥9al BY-88kL8@ctional
FIG 10 is a vertical cross-sectional view show ng a

5 view.

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

10 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 between the

156 balustrades is widened, an operating direction of the
passengers escalator can be easily observed from a distant
position.

FIG. 14 shows the third embodiment of the passenger
escalator in accordance with the present invention.

20 - 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.

FIG. 15 shows an example of juxtaposing the embodiment

256 of the escalators in accordance with the present invention.

The space for extending the passenger standing 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



fdrt her exanpl e of the second enbodi nent of the passenger 25 escalator in
accordance with the present invention. FIG 11 is a vertical
cr,oss-sectional view showing a third ¥nbodi nent of a passenger

escal ator in accordance with the present invention. FIG 12

is a transve r - I, Q \el1€ ]

5 T aeo REGYAREE, R MYt e U K epcatatqrs 110, A1t are
of FIG 10. F | rid 5 t LA €24 |
anot her exangEo5EethdH el T Shaifide ABle HABRANAF BN COAR
accordance w t ehEi I Qg : [ v
Cross-secti \3’.:11:3\@ v'{%végs how ng{:Pé{éjaé aﬁgt r%lre ehrgb%ddrl arrléir?’t %}&ﬁ%eﬁggsgg ggr e
escal ator beighgfiarled 0@ the handrail guides. Thereby, the balustrade common

5 to the both escalators can be formed, and the escalators become
vi;ually slim.

FIG. 16 shows another example of the juxtaposed
escalators. This example is composed of the escalators shown
in FIG. 7, and the handrail driving mechanisms and the return

10 tracks of the handrail are arranged 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.

According to the present invention, it is poss.ible to

15 extend the width of step with keeping the total width of the
passenger escalator j.n a value eéual 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

20 carries baggage with him, and that a little child can not

mischievously enter the outer deck portion.



t fie pl ane of the line F-F of FIG 10. FI G 154s-a per anm‘ i Ve
vi ew show ng an exanple of 10 juxtaposed 1(éscal at

a.cross-sectional view showi ng anot her enbodl mant of”nHIHJ ! ”l!l””"l)
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 15 f
t he present nt .o | ba _descri bed bel ow, referr| ng to t
acconpani ed *qlﬂé‘g Hb El\‘%‘h d ‘is, FIG 1 to FIG 4 are views show ng the

constructionjof a ﬁéééﬁeﬁ”@géhﬁﬁﬁ | Ry [OENF €a Wirbly 1he ghagggfsly

i nventi on, vertical cross-sectional view, fig. 1S a

20 tra“SVGVESnﬁEE%EHSQ% anghi¥heWsbabled! dbepigbulbtel! aeeksf fb&ﬁed in
line E-E of FIG 1; Is a view showi ng a shape under use; and

FIG 4 is a pbew §ﬂ&ébfl§]ftﬂlﬁe HREBE Htéps | Bal uHEddés standityf elongthe
these figures, the reference character IS a
5 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
10 toward the step side above the deck are arranged; 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.
2. A passenger escalator according to claim 1, wherein
15 said balustrade is formed of a single sheet of transparent
panel tilting in a straight line up to the handrail guide.
3. A passenger escalator according to claim 1, wherein
said balustrade is formed of a single sheet of transparent
panel smoothly curved up to the handrail gquide.
20 4. A passenger escalator according to claim 1, wherein
- said balustrade has a decorative transparent panel in the
step side.
5. A passenger escalator according to claim 1, wherein
an exterior panel is arranged in the outer side of a side
26 outer plate of the ﬁachine room; and an end surface of the
balustrade is connected to an upper end of said exterior panel.
6. 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



machi ne room th NTWHNCter 2 is a step, the reference 25
character 3 is aﬂ“lmmlmm‘ e refererige character 4 is a si de
oyter plate, the reférence cHardcter 6 is cover plate, t he reference
character 7 is a balustrade t he reference character 8 is a handrai

gui de, the ref %?%ra%behé%éfsllne 2N Yl halnlde o191 Ho2ed along

character 10 |s a S duard,

9 . ref egene &ﬂ‘ﬂfl@tk%lxilsltféd@s degltq ahﬁa&ﬁiﬁéeessmc&a&aaﬁh%% the
is an exterior deck, the reference character 13 is a transport ol ler,

t he referencgagagggg@ r whbreSpga handrail driving mechani sm the
reference character 15 is a franme, the reference 5 ~character 16 is a

gui de, the referenaepabaengesr standing epace above ahé Shep dkerfoiaRd in
character 26 is a dr|V|ng roller.

5 a shape of a space extended above the deck; balustrades are
formed by vertically extending from an upper ends of exterior
panel; a handrail gquide ié 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.

10 7. A passenger escalator according to claim 6, wherein

said balustrade has a decorative transparent panel in the
step side.
8. A passenger escalator comprising a row of endlessly
connected steps which is mofed to circulate; decks formed in
16 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
20 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 and a return track of the
handrail further below the upper-line track of the step and the
return track of the step.
26 9. A passenger escalator according to claim 8, wherein
the handrail driving mechanism 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



The bal ustrades are vertically set to stand in the_hoth sides an_t he
upper surface of the machine room which nqées and circulates the row
of endlessly connected steps, and an 10 pper-1i nemummlﬂuﬂﬂmwm'drall
i s formed al ong the upper surface of each of theél§ e

Referring to FIG 4, in the first enbodinent, t he exterior
panel 5 is f&?#%i iﬁ%ﬁgkhed onto the outer side of the side outer

plate 4 of the machi el 5 neS ol EPRERSB Bham
t he upper eng%of tﬁeﬁgﬁ%%ﬁ%% epane 4% al-:éo an?ﬁfke%é aiIo gu?%e 8 1s
formed in thejbqm endwikerddin bal ustrade 7 and the upper-line track of
the handrail 9 1s ~endl essly and continuously formed al ong the upper
end of the hagdhia baDis€fade i¥ BELahfeAPOR] timfToWardeh8aclpsligedr e
equal 20 to positions in a conventional passenger escal ator, the upper
end porti®nsiaf, tha ﬁﬂbugtdsﬂdjasxﬂapwed gpassergefiedsoanlidtidrd owich of thehe
step 2 side. Since the |ower end portions of the bal ustrades

passenger escalators comprising a row of endlessly connected

steps which is moved to circulate; decks formed in both sides
of the row of st'eps ; balustrades standing along the row of steps;
an upper-line track of a handrail formed along each of the
10 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 balustrade common to the adjacent escalators tilting
156 toward each of the step sides above the deck is arranged; a
handrail guide of each of the- escalators is arfanged'ip 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.

20



7"are formed so as to wi den toward the | ower side, spaces 100 are
new y produced in the hatched portions shown in FIG 3ThES@e HadBeenRigiawed

pg:ssenger gets on or off f[h:e escal at or ca_r1r9yi ng baggage | |m m | H!H t he
pa§senger oes not |ose his: balance by being bl OCkeH[@L%& Ing "tT'Ig'teéd
élr‘t 28?82&?3@%&% b%ﬁm%%dbljslc&:?}ru&mlo \év: ggnfg, p}' QSeg? a foot or baggage
deck 51. Sl hoe ¢ he IRGTERSE P BEPVISR BF SHRAANQR PRYdRS an Sxtended sikds ©
accor di ngly SeEHEE, thelBefustralles P BoVEic, batustrdied I Shrbibed

portion. The gRkSie?ltnd mbloh i Yobifdend 2 hafd 381953pport® pirtdlonaad-

5. provided 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 upper-line track of the
handrail is arranged in the top end portion of the support

10 portion. Further, in a mechanism for guiding and moving an
endlessly connected handrail, the handrail transport roller is
arrénged in the outer side and the driving unit of the transfer
roller is arranged in the step side. By déing so, by making use
of a space produced in the machine room, the step tread portion

15 and the riser portion of the step can be extended in the width

direction.



FIG 4 shows an exanple of the dinensional relationship. As shown in
sthe.figure, the dinensional relationship is A 1550 mm B: 1004 nm C
1200 nm D: 175 nmm and the space 101 is expanded by the space 100
depending on the width of D. 10 . The. balustrade 7 tilting toward the
step 2 side above the deck 11 is arranged, and the balustrade 7 forns
t he space 100 whi ch expands t he 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 bal ustrddel& is sonetines 15 constructed so
as to have the decorative transparent panel 21 in the step side, as
showmn in FIG 5. Even in such a case, the bal ustrade 7 capabl e of
expandi ng the space 101 by.the space 100 can be fornmed. Accordingly,

t he decorative transparent panel 21 is also tilted toward the step
side. 20 " FIG 6, FIG 7 and FIG 8 show the other exanples of the
first enbodi nent. - '
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Ih the escalator of FIG 6, the balustrade 7 is curved fromthe upper
-end of the exterior panel 5. Although the shape of the balustrade in

the figure is drawn in a single arc,
may

be a conbi nation of arcs, or
spaces 100 of the hatched

t he
contain a straight line portion. The

25 shape of the bal ustrade may

portions shown in FIG 3 can be w dened by

curving the balustrades 7. In this case, the space 101 can be expanded
up to the space 100 by the shape2df1@ he bal ustrades 7.
In the escalator of FIG 7, the exterior panels 5 vertical ly extending

upward are arranged, a handrail_support
si de

to project fromthe upper end
panels 5, rand a handrail 9 is

FIG.2

portion 18 is arranged so as
surface of each of the exterior
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'5° formed al ong the upper end surface of the handrail support portion

.18. Therein, the height of the exterior panel 5 nay be up to the |evel
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. 10 FIG 8(A), FIG 8(B) and FIG
8(C) are perspective views showi ng term nal portions of the enbodi nent
of FIG 7. As shown in FIG 8 (A), the exterior panel 5 may be
extended to a point of the cover3plt® e or |onger exceeding the
position where the handrail enters into the machine room and is used
as a fence. 15 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 forned so as to natch the shape

of the handrail entering the machi ne roomas shown in FIG 8 (0. 20

FIG 9 is a view show ng the construction of a second

FIG.3
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eﬁbodinent of a passenger escal ator in accordance with the pr esent

sinvention, and fig. 9 is the vertical view. In this figure, the part
corresponding to that in the precedent enbodi ment is identified by the
sane reference character, and 25 the explanation will be omtted here in
order to avoid repetition. Referring to FIG 9, in the
second enbodi nent, the return track of the handrail is arranged in a
position on the extension | ine of the balustrade 7 below the | ower end
portion of the 4/ 16 12 bal ust r ade
7, the handrail driving nmechani sm 14 being arranged in the side of
the side surface of the step 2 noving in the machi ne room 1, a device

for driving the transport roller 13

FIG.4
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"being arranged in the step side, the return track of the handrail 5 9 and
.the transport roller 13 for transporting the handrail bei ng 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

gri pped position of the handrail and the position of the transport
roller are not in the vertical positional 10 relationship, but are in a
state of tilting the handrail driving mechani sm 14 toward the step
side, that is, in a state of broaq§pi%g downward. In this case, a
space 102 is fornmed in a si de portloﬂ of the handrail driving

mechani sm Therefore, the step 2 can be wi dened in the horizontal
direction, and a space 15 100 can be obtained in the inner side portion
of the bal ustrade. Further, the outer deck can be made snall er
conpared to that in the conventional escalator, and accordingly a
little child can not m schievously enter the outer deck portion.
Accordi ng to this enbodinment, thIqE;s$39er st andi ng space 101 can be

9
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20 extended not only by the space 100 but al so by the space 102 whi ch
.makes it possible to widen the wdth of the step. FIG 10 shows
apot her exanpl e of the second enbodi nent in accordance with the
present invention. In the escalator of FIG 10, there are
provided the curved 25 balustrades 7. Although the shape of the

bal ustrade in the figure is drawn in a single arc, the shape of the
bal ust r ade may be a conbination of arcs, or nay contain a straight
l'ine portion. The spaces 100 of the hatched portions shown in FIG

3 can be widened by curving the bal ustgadgs 7.

13 FIG 11 and FIG 12 are views show ng the construction

of a third enbodi mrent of a passenger escal ator in accordance

FIG.6
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W th the present invention, and FIG 11 is the vertical

-.cross-sectional view In this figure, the part correspondi ng 5to that in
t he precedent enbodinent is identified by the sanme ref erence
character, and the explanation will be omtted here in order to avoid
repetition. Referring to FIG 11, in the third enbodinent, in

t he machine room 1 there are the upper-line track of the step and 10
the return track of the step bel ow the upper-line track, and t he
handrail drive mechani sm 14 and the ret@/nl&rack of the handrail are
arranged further below the upper-line track and the return track of
the step. The return track of the handrail is arranged in the

|l ower 15 end portion on the extension of the bal ustrade, the handrai
driving nechani sm 14 being arranged in the side of the side surface of
the step noving in the machine room 1, the transport roller 13 and the

driving roller 6 being arranged in tFEIi:;p]I
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-sTde, the return track of the handrail and the transport roller 20 13 for

.transporting the handrail being arranged in the side of t he outer ,
plate 4. Since the return track of the handrail is arranged in a
portion further below the steps, as showmn in FIG 12, there is no need
to provide a space for the handrail driving nmechanism 26 by the side of
the side surface of the step, different84 16rom t he conventi onal

escal ator. Therefore, the width of t Siep can be w dened by that
amount. Further, the total width of F&eIG machi ne roomitself can be
narrowed. Therefore, the space 101 M e extended by increase of the
wi dth of the step and by the 14
spaces 100.




FIG 13 is a view show ng another exanple of the third enbodi nent of
.a passenger escalator in accordance wth the present invention, and
FIG 13 is the vertical cross-sectional 5 view. Since the
handrai |l driving mechanism 14 is not arranged by the side of the step
2 but arranged bel ow the step, the step can be extended in the width
direction and the step can be extended in keeping the wdth of the
conventional machine room 10 constagl.igherefore, the space 101 can be

wi dened, and the transporting ability can be inproved. Further, since
t he inner deck can be elimnated and the | evel of the outer deck 11
can be | owered, the escalator can be fornmed in a shape simlar to

a conmon staircase. That is, since the distance between the 15 bal ustrades
is widened, an operating direction of the passengers escal ator can be

easily observed froma distant posi ti on.

FIG.9 9
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F1G 14 shows the third enbodi nent of the passenger escalator in
.accordance with the present invention. 20 Referring to FIG 14, by
arrangi ng the handrail driving mechani sm at a position shown in the
figure, the height of the machi ne room can be reduced to a val ue

nearly equal to the height of the conventional machi ne room
FIG 15 shows an exanpl e of juxtaposing the enbodinent 25 of the :
The space

escal ators in accordance with the present invention.

for extending the passenger standing gﬁ?Qﬁ; above the step in each of
above each of the decks is

the escalators 110, 111 to the positi
70 tilting toward the sides of

formed. A sheet of comon bal ustrade
t he steps above the decks is 15
9
5 8
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'pTovided, and handrail guides of the escalators 110, 111 are

.arranged in the top ends of the branched balustrade to form t he
upper-line tracks of the handrails al ong the upper end surfaces
of the handrail guides. Thereby, the bal ustrade comon 5 to the
both escal ators can be formed, and the escal ators becone visually
slim FIG 16 shows anot her exanple of the juxtaposed
escal ators. This exanple is conposed1?f ﬁﬂg escal ators shown in
FIG 7, and the handrail driving nechaAis and the return 10 tracks
of the handrail are arranged side by side bel ow the upper-1line
tracks and the return tracks of the steps, respectively. A sheet
of the balustrade is conmonly used simlarly to the

above- nenti oned exanpl e. According to the present

keeping the total width of the ssenger escalator in a value

invention, it is possible to Iﬁi; Qitind the width of step with
p
equal to that in the conventionaf: -

9




—dhe, and it is possible to provide a safe passenger escal ator

which can inprove the safety that the passenger does not |ose hi s
bal ance by bei ng bl ocked by the baggage when a passenger 20 carries
baggage with him and that a little child can not m schi evously
enter the outer deck portion. What is Cainmed is; 1. A -
passenger escal ator conprising a row of endl essly connect ed steps
which is noved to circul ate; decks fornmd@ A ng both sides of the row of
steps; balustrades standing along the 5 row of steps; an upper-line track
of a handrail fornmed al ong each of the balustrades; and a machi ne room
for driving the handr ai | , erein ' :
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& passenger standing space above the step:is fornmed in a shape of a
.Space extended above the deck; balustrades tilting 10 toward the step side
above the deck are arranged; a handrail guide is arranged in a top end
of each of the bal ustrades; and an upper-line track of the handrail is
formed al ong an upper end surface of the handrail guide. 2. A
passenger escal ator according to claiml1, wherein 15 sai d

bal ustrade is formed of a single sheet of transparent panel tilting in
a straight line up to the handrail o018 fqg 3. A passenger escal ator
according to claim1, wherein said balustrade is forned of a
singl e sheet of transparent panel snoothly curved up to the handrai

gui de. 20 4. A passenger escal ator according to claim1, wherein

sai d balustrade has a decorative transparent panel in the step side.

5. A passenger escal ator accordia d 133m 1, wherein
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“&h exterior panel is arranged in the outer side of a side 25 outer plate

.of the machine room and an end surface of the bal ustrade is connected
to an upper end of said exterior panel. 6. A passenger escal at or
conprising a row of endl essly connected steps which is noved to
circulate; decks formed in both sides of the row of steps; bal ustrades
standi ng al ong the row of steps; an upper-line track of a
handrai|l formed al ong each of the bal/jupgrades; and a machi ne room for
driving the handrail s, wherein a passenger standing space
above the step is forned in 5 a shape of a space extended above the deck;
bal ustrades are formed Qy vertrgaNry extending from an upper ends of
exterior 25

/f'

FIG.14




_panel; a handrail guide is arranged in a top end of each of the

.bal ustrades; and an upper-line track of the handrail is fornmed al ong
an upper end surface of the handrail guide. 10 7. A passenger

eScal ator according to claim®6, wherein sai d balustrade has a
decorative transparent panel in the . step side. 8. A passenger
escal ator conprising a row of endlessly connected steps which is noved
to circulate; decks forned in 15 both sides of the row of steps;

bal ustrades standing al ong the r olSdf 16t eps; an upper-line track of a
handrai|l fornmed al ong each of the balustrades; and a machi ne room for
driving the handrail s, wherein I n said machi ne room there
are arranged an upper-line 20 track of the step and a return track of the
step bel ow t he upper-line track which are for noving to circulate the
st eps; and a handrail driving nechanismand a return track of the

FIG.15
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jﬁéndrail further below the upper-line track of the step and the return

-tTack of the step. 25 9. A passenger escal ator according to claimS8,
wherein the handrail driving nechanismis arranged in the side
of a side surface of the step noving in the machine room and a
transport roller and a driving roller of the handrail and the handr ai
driven by the rollers are arranged in the side of an out er

pl at e. 10. A passenger escal ator according to any one of claim8 and
claim9, wherein sai d bal ustr, ge is arranged tilting toward the
step side. 5 11. A group of juxtapogg B%ssenger escal ators, each of

. the

11<




passenger escal ators conprising a row of endlessly connected st eps
which is noved to circul ate; decks formed in both sides of the row of

steps; bal-ustrades standing al ong the row of steps; an upper-1line
track of a handrail formed al ong each of the 10 bal ustrades; and a machi ne

room for driving the handrails, whdPei n a passenger
st andi ng space above the step in each of the escalator is formed in a

shape of a space extended abov@®ASSENGER BSEATLABORal ustrade comnmon to the
adj acent escal at ors tilting 15 toward each of the step sides above the

deck’ is arra d ' of each of the escalators is
arranged in ?aﬂgh Etggsgﬁggi’?ﬁt he bal ustrade; and an upper-1line

track of t he l"fﬁ"yfgiér £8 pPEVESe An088calatBPHaviliy 1 £2EEndka diface

handr ai |
between the balustrades is provided, balustrades are arranged

outside the machine room, and a hand rail support portion is

5 provided on the side surface of the upper end portion of the
balustrade which is arranged so as t.o, 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-line track of the

| handrail is arranged in the top end portion of the support
10 portion; Further, in a mechanism- for guiding and moving an
endlessly connected handrail,' the handrail transport roller is
arrénged 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

156 and the riser portion of the step can be extended in the width

direction.

Figure 1




