- 1 - PASSENGER CONVEYER BACKGROUND OF THE | NVENTI ON The present
invention relates to a passenger conveyer. When a
passenger conveyer whose |ifetine has eﬁflred i's renovated, rai
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steps to convert their direction are nounted in the top and bottom
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so the g@ﬁﬁéing positions may be readjusted. That is, a long tinme has
been t& ‘0 place the turning over rails in position. 25lt is an
obj ect of the present invention to provide a passenger conveyer

permt turning over rails to be nmounted and placed in position
with egyégMARY OF THE INVENTION

If the turning over rails are not mounted accurately, the direction of motion of the
staircase could not be inverted smoothly. Where the ends of the rear-wheel rails in the going
15 and returning paths are bolted or otherwise secured to the turning over rails via the coupling
members, it is necessary to align the rolling surfaces of the rear-wheel rails and of the rear
wheels of the turning over rails in height. Accordingly, it is laborious to mount the turning over
rails at the renovation work site.
In the case of a renovation work, operations for mounting and positioning various
20 components must be performed at the location where a passenger conveyer is mounted. At this
work site, not all tools and dedicated jigs for positioning are arranged unlike in a manufacturing
plant. Therefore, installation dimensions deviate from designated values and so the mounting
positions may be readjusted. That is, a long time has been taken to place the turning over rails
in position.
25 It is an object of the present invention to provide a passenger conveyer permitting
turning over rails to be mounted and placed in position with ease.
A passenger conveyer associated with one embodiment of the present invention
has a frame mounted along the direction of transport of passengers, nose-wheel rails mounted in
the frame along the direction of transport of passengers and acting to guide nose wheels of steps

30 circularly moving endlessly, and rear-wheel rails mounted in the frame along the direction of



A passenger conveyer associated with one enbodi nent of the present
invention has a frame nounted along the direction of transport of
passengers, nose-wheel rails nmounted in the frame along the direction
of transport of passengers and acting to guide nose wheel s of steps
30 circularly noving endl essly, and rear-wheel rails nmounted in the
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic vertical cross section of an escalator being one example of
passenger conveyer, showing its configuration.

FIG. 2 is a side elevation of rail end portions near the top staircase portion of the

20 escalator.

FIG. 3 is a cross-sectional view of rails in the top staircase portion of the escalator.

FIG. 4 is a side elevation of a going path rear-wheel rail and a returning path rear-
wheel rail, and in which these rails are connected together by a turning over rail.

FIG. 5 is a side elevation of the top staircase portion of an escalator associated

25 with a second embodiment.

DESCRIPTION OF THE EMBODIMENTS
A passenger conveyer according to the preferred embodiments of the present
invention has steps (stairsteps or step treads) including rear-wheel rollers which are guided by
rear-wheel rails respectively laid in going and returning paths. Any one of the rear-wheel
30 rollers is previously connected to a turning over rail by a rotary member such as a hinge. The
turning over rail is used to invert the direction of motion of the rear-wheel rollers. The

embodiments of the present invention are hereinafter described with reference to the drawings.



FIG 3 is a cross-sectional view of rails in the top staircase
portion of the escalator. FIG 4 is a side elevation of a going path
rear-wheel rail and a returning path rear- wheel rail, and in which
these rails are connected together by a turning over rail. FIG 5 is
a side elevation of the top staircase partion of an escal ator
associated 25 with a second enbodi nent. DESCRI PTI ON OF THE
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Railings 10 are supported to the frame 1. Handrails 9 moving in synchronism

15  with the steps 4 are supported to fringes of the railings 10.
FIG. 2 is an enlarged side elevation of the top staircase portion la, showing its
structure. One end 19a of a twrning over rail 19 has been previously rotatably mounted to an
end 16d of a going path rear-wheel rail 16 via a rotary member such as a hinge 20.
FIG 3 is a cross-sectional view showing the relationship between the step 4 near
20 the top staircase portion la and the rails. The structure around each top staircase portion la of
the escalator is described below by referring to FIGS. 2 and 3.
The step 4 has a nose-wheel roller 13 and a rear-wheel roller 14. The nose-
wheel roller 13 is integral with a step chain (not shown) that is wound around a driver sprocket
Tb. The drive gear 7 is composed of a drive gear shaft 7a and the driver sprocket 7b. The
25 drive gear 7 is rotated by rotating force coming from the driving machine 6. Thus, the step
chain is rotated, so that the step 4 is moved in a given direction.
The nose-wheel rail 15 in the going path guides motion of the nose-wheel roller
13 in the going path. The nose-wheel rail 15 in the going path is configured including a rolling
department 15a permitting the nose-wheel roller 13 to move while rotating and a hold-down
30 portion 15b for holding down the nose-wheel roller 13 from the upper side. The rolling
depariment 15a and the hold-down portion 15b are coupled together by welding, using screws, or
other method via a coupling member 15c.
The rear-wheel rails of the step guide rails 5 include the going path rear-wheel rail

16 for guiding the rear wheels of the step 4 to the exit side as viewed in the direction of transport



10Mounted within the frane 1 are steps (step treads) 4 arranged

endl essly and noving circularly, step guide rails 5 for guiding the
steps 4, a drive gear 7 driven by neans of a driving nmachine 6, a
foll owi ng gear 8, and other conponents. The steps 4 are arranged

bet ween the drive gear 7 and the foll owsng gear 8.
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direction as viewed in the figure about the axis of rotation of the hinge 20 such that the hinge
side end 19a of the turning over rail 19 and the end 16d of the going path rear-wheel rail 16 meet

20 each other. Consequently, the other end 19b of the turning over rail 19 is made to face the end
17a of the returning path rear-wheel rail 17 and coupled to this end 17a,

The going path rear-wheel rail 16, the turning over rail 19, and the hinge 20 may
be detachably coupled together using bolts or the like. Alternatively, they may be non-
detachably coupled together by welding or other method.

25 FIG. 4 is a side elevation of the top staircase portion 1a, and in which the turning
over rail 19 has been already coupled to the returning path rear-wheel rail 17. A beam member
21 for mounting of the frame has an L-shaped cross section and extends across the left and right
side frame members. More specifically, the beam member 21 is mounted to the inner side
surfaces of the top staircase portions la of the frame 1. A support member 22 is mounted to the
30 beam member 21 for mounting of the frame via fixing means such as bolts.

The support member 22 is configured including a going path support member
22a, returning path support members 22b, and bolts 22c.  The support member 22a in the going
path acts to support one end of the going path rear-wheel rail 16, one end of the returning path
rear-wheel rail 17, and the going path end 19a of the turning over rail 19. One end of the



of passengers and a returning path rear-wheel rail 17 for returning
the rear wheels of the step 4 to the entrance side as viewed in the
direction of transport of passengers. The going path
rear-wheel rail 16 guides the notion of the going path rear-whee
roller 14. The going path rear-wheel raisl- 16 is conposed of a rolling
departnent 16a for 5 rotating and noving the rear-wheel roller 14 and
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support nenber 22 is configured including a going path support nenber

22a, ret@#ﬂlng path support nembers 22b, and bolts 22c. The support

nmermber 22a in the A&@bxﬁ&gn@% p?e@.&rﬁ efneocﬁhmﬂ%é nRfiSe 0g raﬁf 19.dn8 ﬂg:cgoﬁ% path
path rear-wheel rail one end of the returnlng path rear-wh

rai | 2p7, reamhwhéaﬂg}élaﬁgfabraqarﬁdéﬁa uniy Ble rpih &9 s graynied S@eﬁetp be mtatabigwa@ﬁe
end of t Hlﬁge 20. Accordingly, only if the tuming over rail 19 is rotated and the ends 19a and 19b of
the rail 19 are brought into engagement with the ends 16d and 17a of the going path rear-wheel
rail 16 and returning path rear-wheel rail 17, respectively, the going path rear-wheel rail 16 and
the turning over rail 19 can be mounted such that the rolling surface of the going path rear-wheel
30 rail 16 and the rolling surface on the going path side of the turning over rail 19 are made flush
with each other. That is, the work for determining the heightwise positions of the rolling
surfaces of the going path rear-wheel rail 16 and turning over rail 19 can be done easily.
According to the present embodiment, the rolling surface of the going path rear-

wheel rail 16 and the rolling surface of the turning over rail 19 in the going path which contact



- 5 - support nenber 22a is affixed to the frame-nounting beam nenber
21 using bolts or the Iike. The support nenbers 22b in the returning
path act to support the returning path end 19b of the turning over
rail 19. One end of each support nenber 22b is held to the going path
support nmenber 22a by the bolts 22c, whigl.e the other end of each /
support nmenber 22b is secured to the 5 returnlng path end 19b of the
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rail 16 are fabricated as unit. The rail 19 is nounted so as to be
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whi ch CO‘I;LI'%‘%GJ in the figure up to a given position about the axis of rotation of the hinge 20 and then
coupled to the support member 22 using bolts in the same way as for the unit shown in FIG. 2.
Consequently, the height and horizontal position of the rolling surface of the
returning path rear-wheel rail 17 can be made identical with the height and horizontal position of
30 the rolling surface of the turning over rail 19, in the same way as in the first embodiment.
It is to be understood that the above-described embodiments of the present
invention are merely exemplary for the purpose of illustrating the invention and that the scope of

the present invention is not restricted to those embodiments. Those skilled in the art can

implement the present invention in various other aspects without departing from the gist of the



- 6 - the rear-wheel roller 14 can be joined at the sane w dt hwi se
position (i.e., the same horizontal position) only with the
above-descri bed work. That is, the operation for placing the rolling
surface of the going path rear-wheel rail 16 and the rolling surface
of the turning over rail 19 in positionsu dthw se (horizontally) can
be carried out easily. S5Furthernore, in the present enbodi nent, an
oper at i oprepernt firoemia. subsequently to nake adjustnents such that the
rolling surface of_the returpin at ear eel

Wth Cherear - whedior P e o R3inolitd Y o shttise AL Bt Fibeor
rolling $soxkmpkficalf ke ﬁopllaﬂﬁ btgtoﬁﬂﬁlrcﬁﬁ:lljortibﬂs hr@ sinfifar rxﬁﬁmcmtenme paekdnt can

be carried out .easi the 0 at h rear,-whe rail .16 and
Che. tur GRS AreanplisB A houlh S BRab atc i 2Bl Qi et imventon
t oget her mad Qe EpiRd kd B 0r2any one of the top and Bot®RCHAIta@ HISEnEENt 1S
described by referring to FIG 5. Since the second enbadi nent is

equi val ent to a moulditiqoally. imthe pbqve smpediments o Geralatands 2iYaRds OBy PomPlPt
descri pt Fpsraerrg@mo%{;@epn ThB Bredét fREQRGESy s bR 8pRE @NSImB R diaeNt Wi th
the first enbodinent. FIG 5 is a side elevatlon showi ng t he manner
in which the turning over rail 19 has been previously coupled to 15
the returning path rear-wheel rail 17. The present enbodi nent is
different fromthe first enbodinment in that the turning over rail 19
is rotatably nmounted to the returning path rear-wheel rail 17 via the
hi nge 20. In a general escal ator construction work, the
returning path rear-wheel rail 17 and returning path noi se-wheel rai
18 are nounted after nounting the going path noi se-wheel rail 15 20
and going path rear-wheel rail 16. However, in a refurbi shnent work
reusing the presently existing frane, if the returning path
rear-wheel rail 17 is nounted earlier, better workability and higher
wor k efficiency may be obtai ned, because operations of this

refurbi shnment work are done within the frane already mounted. In this
case, as shown in FIG5, the returning path rear-wheel rail 17 and
the turning over rail 19 have been previously coupl ed together via
the hinge 20 25 into a unit. In this unit, the turning over rail 19
is rotated in a counterclockw se direction as viewed in the figure up
to a given position about the axis of rotation of the hinge 20 and
then coupled to the support nenber 22 using bolts in the sane way as
for the unit shown in FIG 2. Consequent |y, the height
and horizontal position of the rolling surface of the returning path
rear-wheel rail 17 can be made identical with the height and

hori zontal position of



30 the rolling surface of the turning over rail 19, in the sanme way

as in the first enbodi nent. It is to be understood that
t he above-descri bed enbodi nents of the present invention are nerely
exenplary for the purpose of illustrating the invention and that the

scope of the present invention is not restricted to those

enbodi nents. Those skilled in the art can inplenent the present

i nvent i oRLiAdMBar i ous ot her aspects mﬁthout departing fromthe gist of
the - 7,- present, inventi on. exanpl e, in the above enbodi nents,

the top staircase pBasfengﬁrcgfmtyﬁrcom 93 tor is exenplified. If the top

and bottom st ai rcmlmﬂ)momﬁechﬂal@ cmdcﬁain ofnraﬁipbtﬂbfWS@angél’ﬁ'e present

invention is also a bIe 0 ortion
addition, the pre§@%§ h n?“ 5 %eg% ﬁéaﬁ %ﬁﬁFﬁ“BPOBHV“BWEOf
of the t ggpsandshad hainy sd gandecmewawli 4f8RPs (4) which circularly Gk ehum@, hivd

I n the above enbodi nents scal ator |1s given as one exanple of
rear elﬁ?‘g’s‘éﬁt 3%’8’?{?‘? Bribngmetlang thed BPIP rangpoyt of

passenger conveyer'
nmovi ng V\/?éskengers afd actick & MRle redr wHIeRRSEEBEHY; conveyer conprising: a

e ) e O the rear-whaol il (T, 17) incladi s Soing e renrwisa] o
- going path rear-wheel rail (16) for

guiding the rear wheels of the steps toward an exit side as viewed in the direction of transport of
passengers and a returning path rear-wheel rail (17) for returning the rear wheels of the steps to
an entrance side as viewed in the direction of transport of passengers; and

wherein a turning over rail (19) for inverting a direction of motion of the steps is
rotatably mounted via a rotary member (20) to an end (16d) of the going path rear-wheel rail (16)
or to an end (17a) of the returning path rear-wheel rail (17).
2. The passenger conveyer of claim 1, wherein the turning over rail (19) is
configured as a rail member assuming a form like the letter U as viewed from a side and has a
going path end (19a) corresponding to the end (16d) of the going path rear-wheel rail (16) and a
returning path end (19b) corresponding to the end (17a) of the returning path rear-wheel rail (17),
and wherein the going path end (19a) of the tuming over rail (19) and the end (16d) of the going
path rear-wheel rail (16) are rotatably coupled together or the returning path end (19b) of the
turning over rail (19) and the end (17a) of the returning path rear-wheel rail (17) are rotatably
coupled together via the rotary member (20).
3. The passenger conveyer of claim 2, wherein the turning over rail (19) can be
rotated in a given direction about the axis of rotation of the rotary member (20) such that the
returning path end (19b) or the going path end (19a) of the turning over rail (19) which is not
rotatably coupled by the rotary member (20) is made to face and come contact with a
corresponding one of the end (17a) of the returning path rear-wheel rail (17) and the end (16d) of
the going path rear-wheel rail (16), and wherein there is provided a support member (22) to
couple and secure together the going path end (19a) of the turning over rail (19) and the end
(16d) of the going path rear-wheel rail (16) and to couple and secure together the returning path
end (19b) of the turning over rail (19) and the end (17a) of the returning path rear-wheel rail
(17).
4. The passenger conveyer of claim 3, wherein  the support member (22) is

mounted to a mounting member (21) mounted within the frame (1), and wherein the support



nose-wheel rails (15) mounted in the franme (1) along the direction of
transport of passengers and acting to gui de nose wheels of steps (4)
which circularly nove endl essly; and rear-wheel rails
(16, 17) nounted in the frane along the direction of transport of
passengers and acting to guide rear wheel-s of the steps;

wherein the rear-wheel rails (16, 17) include a going path rear-whee
rail (16mefnber @] idconfiguted incbakngrshgalgspadf suppet mewps (220var decaring the tgoing

et ai nt nb L CPD.A U SR Pl S r AR M BRRRETRELS: BB, o

t he st epsechongthe esttmageethshd € 9apofithewvadng dvet tad (tH)r e boiogpah sippanspor t

of passengers; . wherein a turnin ver. rai.l 9) fo
Cnver & naeaog ¢ 20ieiss mepnie prri e Fri estmel Bt Aot tan el
ar IO'[ <(’;1I‘ Y riEOE the (r&@&ﬁrfjg@aﬁal’kuﬁ;ﬁdtf 1ﬁézﬁlﬂ:)’ (22h) bdige gﬁlhlﬂ@ihlﬁaﬁé&n Iﬂ?&‘]aﬁmllmﬁﬁgh‘llember
rai 16 r an en 7a t returning path rear-wheel rai
(17). 2£”$W%h§5§éaﬂﬁéP&%éﬁéﬁﬁﬁﬂf@fﬂé}ain11, wherein the turning over
rail (19) is configured as a rail nenber assuming a formlike the
letter U as viewed froma side and has a going path end (19a)
corresponding to the end (16d) of the going path rear-wheel rail (16)
and a returning path end (19b) corresponding to the end (17a) of the
returning path rear-wheel rail (17), and wherein the going path end
(19a) of the turning over rail (19) and the end (16d) of the going
path rear-wheel rail (16) are rotatably coupled together or the
returning path end (19b) of the turning over rail (19) and the end
(17a) of the returning path rear-wheel rail (17) are rotatably
coupl ed together via the rotary nenber (20). 3. The passenger
conveyer of claim2, wherein the turning over rail (19) can be
rotated in a given direction about the axis of rotation of the rotary
menber (20) such that the returning path end (19b) or the going path
end (19a) of the turning over rail (19) which is not rotatably
coupled by the rotary nmenber (20) is nade to face and cone contact
with a corresponding one of the end (17a) of the returning path
rear-wheel rail (17) and the end (16d) of the going path rear-wheel
rail (16), and wherein there is provided a support nenber (22) to
coupl e and secure together the going path end (19a) of the turning
over rail (19) and the end (16d) of the going path rear-wheel rai

(16) and to couple and secure together the returning path end (19b)
of the turning over rail (19) and the end (17a) of the returning path
rear-wheel rail (17). 4. The passenger conveyer of claim 3, wherein
t he support nmenber (22) is nmounted to a nounting nenber (21) nounted
within the frame (1), and wherein the support - 9 - nmenber (22) is
configured including a going path support menber (22a) for securing
the going path end (19a) of the turning over rail (19) and a
returning path support nenber (22b) for securing the returning path
end (19b) of the turning over rail (19), the going path support
menber (22a) bei ng nounted between the nmounting nmenber (21) and the
going path rear-wheel rail (16), the returning path support nenber
(22b) being nounted between the nounting nenber (21) and the
returning path rear-wheel rail (17).



