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(54) PASSENGER CONVEYOR

(57)  An object of the present invention is to provide
a novel passenger conveyer in which the volume of the
direction turning space between the forward path and
the returning path of the steps is reduced, and the di-
rection turning operation of the steps between the for-
ward path and the returning path can be smoothly per-
formed.

In a passenger conveyer comprising a plurality of
steps 5 moved and circulated so that a tread faces up-
ward on a forward path and faces downward on a re-
turning path; a step chain 12 for endlessly coupling the
plurality of steps 5; and a step chain driving sprocket 13
and a step chain driven sprocket 14 for moving and cir-
culating the step chain by wrapping the step chain 12
on the sprockets at direction turning portions between
the forward path and the returning path, wherein the
step 5 is coupled to the step chain 12 through a crank
mechanism (8, 24, 25).
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a passenger
conveyer such as an escalator, a moving sidewalk and,
more particularly, to a passenger conveyer in which the
steps or the step treads are moved and circulated by
being turned by 180 degrees at a direction turning por-
tion between the forward path and the returning path so
that the tread faces upward on the forward path and
downward on the returning path.

[0002] In a conventional escalator, a kind of passen-
ger conveyer, the step treads are moved and circulated
with the tread facing upward on the forward path side,
and turned by 180 degrees at the direction turning por-
tion so that the tread faces downward on the returning
path side, as disclosed, for example, in Japanese Patent
Application Laid-Open No.1-55195.

[0003] Inthe escalator having the above construction,
a space for turning the direction of the step is not con-
sidered, and accordingly the space for turning the direc-
tion of the step is unnecessarily larger. Therefore, the
space for turning the direction of the step has affected
on the portion around the installation place of the esca-
lator.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a novel passenger conveyer of which the installation
space is small.

[0005] Another object of the present invention is to
provide a novel passenger conveyer which can reduce
the volume of the direction turning space between the
forward path and the returning path of the steps.
[0006] A further object of the present invention is to
provide a novel passenger conveyer which can smooth-
ly perform the direction turning operation of the steps
between the forward path and the returning path when
the volume of the direction turning space between the
forward path and the returning path of the steps is re-
duced.

[0007] In order to attain the above objects, in the
present invention, a plurality of steps are moved and cir-
culated so that a tread faces upward on a forward path
and faces downward on a returning path, and the step
is coupled to step a chain through a crank mechanism
which swings at a direction turning portion between the
forward path and the returning path.

[0008] By the construction described above, the step
under turning direction at the direction turning portion
between the forward path and the returning path can be
turned by 180 degrees by being displaced toward the
outer side of the moving direction of the step chain with
respect to the moving path of the step chain. Therefore,
even if diameters of the step chain driving sprocket and
the step chain driven sprocket to be wrapped with the
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step chain are made small, the gap between the steps
adjacent to each other during turning direction can be
secured. As the result, interference between the steps
adjacent to each other during turning direction can be
prevented. Therefore, the smoothness of the direction
turning operation of the step can not be deteriorated, the
turning radius of the step can be minimized to reduce
the volume of the direction turning space, and the instal-
lation space of the passenger conveyer can be reduced.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

FIG. 1 is a plan view showing the main portion of
steps of escalator of an embodiment of an escalator
in accordance with the present invention.

FIG. 2 is a schematic side view showing a step di-
rection turning portion of the escalator of FIG. 2.
FIG. 3 is an enlarged sectional view showing a por-
tion around the step direction turning portion being
taken on the plane of the line Il - Il of FIG. 2.

FIG. 4 is a schematic side view showing the whole
escalator having the step direction turning mecha-
nism of FIG. 2.

FIG. 5 is an enlarged side view showing the esca-
lator being taken on the plane of the line V - V of
FIG. 4.

FIG. 6 is a plan view showing another embodiment
of a coupling portion of the coupling link of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0010] An embodiment of a passenger conveyer in
accordance with the present invention will be described
below, referring to an escalator shown FIG. 1 to FIG. 5.
[0011] The escalator 1 of the present invention is con-
structed as follows. That is, as shown in FIG. 4, a main
frame 4 is installed between an upper floor 2 and a lower
floor 3 vertically apart from each other, and in the main
frame 4 a plurality of steps 5 moving along the longitu-
dinal direction of the main frame are guided. Front
wheels 6 are supported in the both sides in the width
direction of the upper step side of the step 5, and rear
wheels 7 are supported in the both sides in the width
direction of the lower step side with a spacing between
the rear wheels narrower than the spacing between the
front wheels 6. As shown in FIG. 1, the front wheel 6
and the rear wheel 7 are rotatably supported to the step
5 through wheel shafts 8 and 9 projecting in the width
direction of the step, respectively.

[0012] The front wheel 6 and the rear wheel 7 sup-
ported as described above rotate and move on a pair of
right and left front wheel guide rails 10, 10" and on a pair
of right and left rear wheel guide rails 11, 11" installed in
the main frame 4, respectively. By rotation and motion
of the front wheel 6 and the rear wheel 7. The steps 5
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are circulated and moved the forward path and the re-
turning path between an upper machine room UM and
a lower machine room LM arranged in the both ends in
the longitudinal direction of the main frame 4.

[0013] In order to circulate and move the plurality of
steps 5, each of the steps is coupled to endless step
chains 12. The pair of step chains 12 are arranged in
the both sides in the width direction of the step 5, and
each of the step chains is wrapped over a step chain
driving sprocket 13 supported to the upper machine
room UM and a step chain driven sprocket 14 supported
to the lower machine room LM.

[0014] As shown in FIG. 3, the pair of step chain driv-
ing sprockets 13 are attached to a rotary shaft 13S, and
the rotary shaft 13S is supported by a right and a left
side frame bodies 4A and 4B composing the main frame
4. A power transmitting sprocket 26 is coaxial with the
pair of step chain driving sprockets 13, and arranged in
the side opposite to the step. Power of a motor 17 is
transmitted to the power transmitting sprocket 26
through a power chain 15 and a reduction gear 16.
[0015] On the other hand, a pair of balustrade panels
18 composing balustrades are supported by the right
and the left side frame bodies 4A, 4B to stand in the both
sides of the steps 5 endlessly coupled by the step chains
12, and a handrail 19 is guided along the periphery of
the balustrade panel 18. The handrail 19 is driven in syn-
chronism with the steps by obtaining power from the
power transmitting sprocket 26.

[0016] A base portion of the balustrade panel 18 is
covered with an inner deck 20 and an outer deck 21,
and further the both sides in the width direction of the
step 5 and the balustrade are partitioned with a skirt
guard 22 arranged vertically. Further, the out side of the
main frame 4 is covered with an outer panel 23 com-
posed of ornamental boards.

[0017] The mostimportant structure among the struc-
tures described above is the front wheel 6 and the step
chain 12 and the coupling mechanism. In the present
embodiment, as shown in FIG. 1 to FIG. 3, the front
wheel 6 is supported to the wheel shaft 8 of step shaft
projecting in the width direction of the step 5, and is cou-
pled to the step chain 12 at a position outside of the front
wheel 6 of the wheel shaft 8.

[0018] The coupling structure between the wheel
shaft 8 and the step chain 12 will be described in detail.
That is, one end of the coupling link 24 is coupled to the
shaft end portion of the wheel shaft 8 supporting the
front wheel 6 so as to be rotatable around the shaft, and
the other end of the coupling link 24 is extended toward
the side of the rear wheel 7, and the other end of the
coupling link 24 is coupled to the step chain 12 corre-
sponding to the extended end through the link shaft 25
so as to be rotatable. The link shaft 25 is arranged in
parallel to the wheel shaft 8, and each of the shafts 8,
25 coupling the coupling link 24 is arranged intersecting
atright angle with the step chain 12. By such a construc-
tion, the step 5 and the step chain 12 are coupled with
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each other through a crank mechanism having the
wheel shaft 8, the coupling link 24 and the link shaft 25,
that is, a link mechanism having the shaft intersecting
at right angle with the step chain 12 and the coupling
link 24 coupled to the shaft. Therein, instead of using
the wheel shaft 8 as the step shaft, a shaft dedicated to
coupling may be provided in the step 5.

[0019] A normal chain link 12A and a specific chain
link 12B are connected to the step chain 12, and the link
shaft 25 is attached to the specific chain link 25B, and
the other end of the coupling link 24 is coupled to the
link shaft 25. Here, it is assumed that the normal chain
link 12A and the specific chain link 12B are equal to each
other in shape in order to make the chain pitch equal to
each other. Therefore, if the chain pitch is equal to each
other, it is not necessary that the normal chain link 12A
and the specific chain link 12B always have the same
shape. Further, instead of using the specific chain link
12B, it may be possible that the other end of the coupling
link 24 is couple to a link pin 12P coupling between the
normal links 12A adjacent to each other.

[0020] In the structure described above, when the
step 5 approaches to the step chain driving sprocket 13
(FIG. 2), the front wheel 6 is rotated and moved by guid-
ed in a hemispherical double rail portion (having an
opening width m which is slightly larger than the diam-
eter of the front wheel 6) of the guiding rail 10 arranged
in the direction turning portion. Therein, the hemispher-
ical guiding rail 10 for guiding the front wheel is arranged
in order that the wheel shaft 8 side of the coupling link
24 is swung with respect to the step chain 12 so as to
be moved slightly projecting toward the outer side of the
moving direction of the step chain 12 with respect to the
moving path of the step chain 12 which is moved along
the outer periphery of the step chain driving sprocket 13.
In addition, the hemispherical guiding rail 10 is formed
so that displacement of the center of the front wheel 6
with respect to the moving path of the step chain 12 at
the endmost position of the direction turning portion be-
comes the maximum center displacement W. The gap
between the steps 5 adjacent to each other is increased
by the eccentricity of the guiding rail 10 increasing to the
maximum center displacement W, and accordingly in-
terference (collision) between the steps 5 adjacent to
each other at turning direction can be prevented.
[0021] Therein, when the length of the shaft support-
ing pitch P of the coupling link 24 is shorter than the
maximum center displacement W, it is impossible that
the front wheel 6 is moved projecting toward the outer
side of the moving direction of the step chain 12 with
respect to the moving path of the step chain 12. Further,
when the length of the shaft supporting pitch P of the
coupling link 24 is equal to the maximum center dis-
placement W, the coupling link 24 becomes horizontal
at the maximum center displacement W portion. There-
fore, the moving force of the step chain 12 can not be
transmitted to the step 5 at a position near the maximum
center displacement W portion. Accordingly, the smooth
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direction turning operation of the step 5 is deteriorated
by that the front wheel 6 falls down inside the hemispher-
ical guide rail 10 due to the deadweight of the step to
narrowing the gap to the preceding step 5 or by that the
front wheel 6 is stopped to be moved there to narrowing
gap to the following step 5. Therefore, it is necessary
that the length of the shaft supporting pitch P of the cou-
pling link 24 is longer than the maximum center dis-
placement W.

[0022] By making the length of the shaft supporting
pitch P of the coupling link 24 longer than the maximum
center displacement W, as described above, the front
wheel 6 moving on the path projecting toward the outer
side with respect to the moving path of the step chain
can be smoothly moved in the direction turning portion
and accordingly the trouble described above can be
avoided. When the front wheel 6 reaches the horizontal
portion of the guide rail 10" in the returning path side,
the coupling link 24 is returned to the original state par-
allel to the step chain 12.

[0023] At that time the rear wheel 7 is guided by the
guide rail 11" having a path different from the guide rail
10"

[0024] Moving state of the step 5 inside the upper ma-
chine room from the forward path to the returning path
will be described below in detail, referring to FIG. 2. As
shown in FIG. 2, the step 5 (a) moving on the guide rails
10, 11 from left-hand side to right-hand side is in the
state that the coupling link 24 coupled to the wheel shaft
8 of the front wheel 6 is parallel to the step chain 12 and
the link shaft 25 of coupling portion to the step chain 12
of the coupling link 24 is at a backside position with re-
spect to the moving direction of the step 5.

[0025] When the step 5 (a) in this state reaches the
outer periphery of the step chain drive sprocket 13 as
the step chain 12 is moved, the front wheel 6 is initially
guided along the hemispherical portion of the guide rail
10 and then the rear wheel 7 is guided along the hemi-
spherical portion of the guide rail 11. The step 5 (b) guid-
ed as described above begins to be tilted by the outer
periphery of the step chain drive sprocket 13 while the
end portion of the step in the moving direction is directed
downward.

[0026] Atthattime, because the radius of rotation and
the center of rotation of the guide rails 10 and 11 are
different from the radius of rotation and the center of ro-
tation of the step chain driving sprocket 13 by the dimen-
sion of the depth of the step 5 (b), that is, because the
moving path of the front wheel 6 is positioned toward
outer side of the moving direction with respect to the
moving path of the step chain 12, the coupling link 24 is
swung to be displaced by the difference in the different
dimension (the shifted dimension of the center). Since
the gap between the steps adjacent to each other 5 (b)
- 5 (a) and between 5 (b) - 5 (c) at turning direction, in-
terference between the steps adjacent to each other can
be eliminated and accordingly the direction turning op-
eration of the step can be smoothly performed.
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[0027] The inclination of the tread is further increased
as the step 5 is moved from 5 (b) to 5 (c), and the tread
faces downward when the step exceeds the midpoint of
the direction turning portion. As the inclination of the
step is changed, the front wheel 6 is moved on and de-
parted from the outer periphery of the step chain driving
sprocket 13, as shown by 6 (1), 6 (2). Then, the front
wheel 6 is moved on and approaches to the outer pe-
riphery of the step chain driving sprocket 13, as shown
by 6 (3), 6 (4). When the step 5 (d) is guided by the guide
rails 10', 11" in the returning path, the tread completely
faces downward, and the coupling link 24 becomes hor-
izontal and parallel to the step chain 12.

[0028] As described above, by placing the moving
path of the front wheel 6 in the direction turning portion
toward the outer side of the moving direction of the step
chain 12, interference between the steps adjacent to
each other in the direction turning portion can be elimi-
nated and accordingly direction turning of the step can
be smoothly performed even if diameter of the step
chain driving sprocket 13 is made small. Therefore, the
direction turning space of the step 5 can be minimized
and the height H of the upper machine room UM can be
decreased.

[0029] The above description has been made on the
direction turning operation of the step in the upper ma-
chine room UM. In the lower machine room LM, the
tread 5F facing downward in the returning path is
changed to face upward as the step 5 approaches to the
forward path. The direction turning operation is per-
formed using the step chain driven sprocket 14. The
mechanism and the operation are similar to the mech-
anism and the operation in the upper machine room UM.
That s, the direction turning operation of the step 5 from
the returning path to the forward path in the lower ma-
chine room LM is performed by a construction similar to
a construction when the construction of FIG. 2 is upside
down by rotating the figure by 1890 degrees. Therefore,
the explanation is omitted here.

[0030] In order to realize further stable motion of the
step driving system, whether or not a dedicated guide
rail is arranged in the step chain 12, particularly whether
or not there is provided a dedicated rail which is rotata-
ble with respect to the step chain 12 and to which the
front wheel 6 and the coupling link 24 correctly follow
may be determined depending on the necessity.
[0031] The embodiment described above has been
made by taking an example of the escalator 1, the
present invention can be applied to a moving sidewalk
for horizontally moving or for slightly inclining moving.
In that case, the step may be read for the step tread,
and the step chain may be read for the step tread chain.
[0032] On the other hand, in the escalator having the
construction described above, the front wheel 6 is re-
stricted motion in the lateral direction (snaking) by being
guided by the front wheel guide rail 10, 10' during mov-
ing the step 5 so as to prevent the step 5 from coming
in contact with the machine of the escalator such as skirt
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guard 22 (FIG. 3).

[0033] However, if the installation accuracy of the
front wheel guide rail 10, 10' is low, the front wheel 6
snakes in the lateral direction during moving of the step
5 to produce a force in a direction to change the distance
between the step chain 12 and the step 5 and accord-
ingly to produce a moment load in the both end portions
of the coupling link 24 as the coupling portion between
the step 5 and the step chain 12. If the moment load is
repetitively produced in the both end portions of the cou-
pling link 24, the both end portions will be broken.
[0034] Therefore, in another embodiment of the
presentinvention, as shownin FIG. 6,bearings 30A, 30B
is arranged between the coupling link 24 and the wheel
shaft 8 and between the coupling link 24 and the link
shaft 25 so that both of the bearing 30A, 30B are mov-
able in the shaft direction. That is, in regard to the cou-
pling between the step chain 12 and the link shaft 25,
an inner wheel 32 of the bearing 30B is inserted over
the link shaft 25 arranged in the specific link 12B of the
step chain 12 through a collar 31, an outer wheel 34 is
inserted over the outer periphery of the inner wheel 32
through a plurality of rollers 33, further a housing 35 of
the coupling link 24 is arranged in the periphery of the
outer wheel 34, the outer wheel 34 is fixed to the housing
35 using a ring 36, and a bearing nut 37 is arranged in
the link shaft 25.

Similarly, in regard to the coupling between the wheel
shaft 8 of the front wheel 6 and the coupling link 24, an
inner wheel 42 of the bearing 30A is inserted over the
wheel shaft 8 through a collar 41, an outer wheel 42 is
inserted over the outer periphery of the inner wheel 42
through a plurality of rollers 43, a housing 45 of the cou-
pling link 24 is arranged in the outer periphery of an outer
wheel 44, the housing 45 is fixed to the outer wheel 44
using a ring 46, and a bearing nut 47 is arranged in the
top end of the wheel shaft 8.

[0035] As described above, by coupling the coupling
link 24 between the wheel shaft 8 and the step chain 12
through the roller bearings, the outer wheels 34, 44 can
slide and move the inner wheels 32, 42 in the shaft di-
rection through the rollers 33, 43, and the outer wheels
34, 44 can be moved until the outer wheels 34, 44 come
in contact with the collars 31, 41 or with the bearing nuts
36, 46.

[0036] Therefore, even if the front wheel 6 snakes in
the lateral direction during moving of the step to produce
a force in a direction to change the distance between
the step chain 12 and the step 5 due to the low installa-
tion accuracy of the front wheel guide rail 10, 10', the
moment load produced in the bearings 30A, 30B por-
tions as the coupling portions of the coupling link 24 can
be suppressed low and shortening of the lifetime of the
coupling portion can be suppressed.

[0037] In the embodiment described above, both of
the bearings provided in the both of the end portions of
the coupling link 24 are the roller bearings. However,
even in a case where a ball bearing is used for one of
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the bearings and a roller bearing is used for the other of
the bearings so as to be displaceable only one side, the
moment load produced can be suppressed low.

Claims

1. A passenger conveyer comprising a plurality of
steps moved and circulated so that a tread faces
upward on a forward path and faces downward on
a returning path; a step chain for endlessly coupling
the plurality of steps; and a step chain driving
sprocket and a step chain driven sprocket for mov-
ing and circulating the step chain by wrapping the
step chain on the sprockets at direction turning por-
tions between the forward path and the returning
path, wherein

said step is coupled to said step chain through
a crank mechanism.

2. Apassenger conveyer according to claim 1, where-
in said crank mechanism comprises a step shaft
projecting in a width direction from said step; a link
shaft projecting in the side of said step from said
step chain, said link shaft being parallel to said step
shaft; and a coupling link for coupling between said
link shaft and said step shaft.

3. A passenger conveyer comprising a plurality of
steps moved and circulated so that a tread faces
upward on a forward path and faces downward on
a returning path; a step chain for endlessly coupling
the plurality of steps; and a step chain driving
sprocket and a step chain driven sprocket for mov-
ing and circulating the step chain by wrapping the
step chain on the sprockets at direction turning por-
tions between the forward path and the returning
path, wherein

said step is coupled to said step chain through
a coupling link, said coupling link being coupled to
a shaft intersecting at right angle with said step
chain to swing at said direction turning portion.

4. A passenger conveyer according to claim 3, where-
in said step comprises a pair of front wheels and a
pair of rear wheels, and one side portion of said cou-
pling link is coupled to a wheel shaft supporting said
front wheels.

5. A passenger conveyer according to claim 4, where-
in said step chains are a pair of step chains coupling
both sides of said step in a width direction, and said
pair of step chains are arranged at positions in the
sides opposite to the step from said front wheels
and said rear wheels.

6. A passenger conveyer comprising a main frame in-
stalled between floors vertically apart from each
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other; a plurality of steps being moved and circulat-
ed so that a tread faces upward on a forward path
in said main frame and faces downward on the re-
turning path; a pair of step chains for endlessly cou-
pling said plurality of steps; front wheels and rear
wheels supported each of said plurality of steps by
shafts, said front wheels and said rear wheels run-
ning on guide rails installed in said forward path and
said returning path; and step chain driving sprock-
ets and step chain driven sprockets for moving and
circulating said pair of step chains by wrapping said
step chains on the sprockets at direction turning
portions between the forward path and the returning
path, wherein

means is arranged and coupled between said
step chain and said step, said means displacing a
moving path of said front wheel of the step moving
in said direction turning portion toward an outer side
of a moving direction of said step chain with respect
to a moving path of said step chain.

A passenger conveyer comprising a main frame in-
stalled between floors vertically apart from each
other; a plurality of steps being moved and circulat-
ed so that a tread faces upward on a forward path
in said main frame and faces downward on the re-
turning path; a pair of step chains for endlessly cou-
pling said plurality of steps; front wheels and rear
wheels supported each of said plurality of steps by
shafts, said front wheels and said rear wheels run-
ning on guide rails installed in said forward path and
said returning path; and step chain driving sprock-
ets and step chain driven sprockets for moving and
circulating said pair of step chains by wrapping said
step chains on the sprockets at direction turning
portions between the forward path and the returning
path, wherein

a wheel shaft supporting said front wheels
and said tread chain are coupled with each other
through a coupling link, and a guide rail for guiding
said front wheel in said direction turning portion is
installed at a position in an outer side of a moving
direction of said step chain with respect to a moving
path of said step chain.

A passenger conveyer comprising a plurality of
steps moved and circulated so that a tread faces
upward on a forward path and faces downward on
areturning path; a step chain for endlessly coupling
the plurality of steps; and a step chain driving
sprocket and a step chain driven sprocket for mov-
ing and circulating the step chain by wrapping the
step chain on the sprockets at direction turning por-
tions between the forward path and the returning
path, wherein

a wheel shaft supporting a guide wheel of said
step and said step chain are coupled with each oth-
er through a coupling link, and a coupling portion of
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said coupling link is movable in the shaft direction.

A passenger conveyer according to claim 8, where-
in said coupling portion of said coupling link has a
bearing capable of displacing in the shaft direction.
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