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TITLE OF THE INVENTION |
PASSENGER TRANSPORTATION CONVEYOR APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a passenger
trans'pértation conveyor apparatus such as an escalator,
auto-lane or the like which can be installed easily, for example,
on stairways in a railroad station, public facilities, along
a slope or a flat plane.

A prior art passenger transportation conveyor apparatus
which is designed to reduce a space for instaliation of, for
example, an escalator, and in partiéular, a height of its support

frame have been disclosed, for example, i_n'Japanese Patent

: éublication No. 48-19996 and Japanese Patent Laid-open No.

6-32577.

The aforementioned prior art passenger transportation
conveyor _apparétus is comprised of substantially a 1arge—siéed. e
guide wheel installed in a machine room on .both sides of a
longitudinal diréction of its support frame, wherein a string
of step-board_s wound around the periphery of the large sized
guide wheel are reversed of its direction of travel with the
surfaces of their step boards being reversed or facing downward.
Therefore, the height of ‘the machine room or the support frame
nevertheless has been reduced, thereby preventing for the space
of installation of the passenger transportation conveyor from

being reduced.

SUMARRY OF THE INVENTION

An object of the invention is to provide for a novel
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passenger transportationconveyor apparatus that canaccomplish
reduction of a space for installation thereof by reducing a
heigpt of a machine room for its support frame.

Another object of the invention is to provide for a
passenger transportation conveyor that allows a plurality of
step boards thereof to be transported smoothly along a
forward direction and a return direction between floors/

In order to accomplish the aforementioned objects of the
invention, a passenger transportation conveyor is provided
qomprisiﬁQ“A plurality of step boards connected endlessly for
circulating within its support frame construction, wherein said
plurality of step boards are allowed to move circularly along
the forward and return directions with their éurfaces of step
boards maintained upward.

' By provision of the aforementioned arrangement, each step
board moving along the forward direction (dr return direction)
enters a path of the return direction (or fdrward direction)
with its upper surface of step board facing upward. Therefore, -
a height of its support frame structure is enough if there is
a space to allow for each step board with its upper surface
maintained upward to be transported between the forward and
the return direction routes, because there is no need to provide
for a large diameter guide wheel to allow for each step board
to be reversed by 180 degrees. As a result, a height of the
support frame structure at a portion thereof where a direction
of movement of each step board is reversed can be substantially
reduced thereby minimizing the space of installation thereof.

Further, a transfer mechanism for transferring each step
board between the both directions while maintaining its upper

surface facing upward is provided, thereby ensuring a smooth
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transfer thereof between the forward route and the return route.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram indicating a side
view of an escalator apparatus according to a first embodiment
of the invention.

Figs. ZA and 2B is a diagram indicating a reverse action
of a step board indicated in the bottom section of Fig. 1, where
Fig. 2A depicts a state of a horizontal transfer roller riding
over an upper transfer guide rail, and Fig. 2B depicté a state
of the horizontal transfer roller after riding over.

Fig. 3 is a front view of longitudinal cross-section of
Fig. 1. _ |

Fig. 4 is a plan view of an upper section of Fig. 1.

Fig. 5 is a schematic cross-section indicating a state

of installation on a stairway of the apparatus of Fig. 1.

Fig. 6 is a schematic cross-section indicating another .:.:

state of installation on a stairway of the apparatus of Fig..

1.

Fig. 7 is a schematic block diagram in a side view of
an escalator apparatus according to a second embodiment of the
invention. '

Fig. 8 is a schematic block diagram in a longitudinal
cross-sectional side view of an escalator apparatus according
to a third embodiment of the invention.

Fig. 9 is a frontal longitudinal cross-section partly
enlarged portion of Fig. 8. |

Fig. 10 is a longitudinal cross-section further enlarged
of a portion in the vicinity of step boards in Fig. 9.

Fig. 11 is a side view of a step board in a state having
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its riser diéposed at a close position.

Fig. 12 is a side view of the step board in a state having
its riser disposed at a retracted position.

Fig. 13 is an enlarged side view in the vicinity of an
upper floor in Fig. 8.

Fig. 14 is a still further enlarged side view of Fig.
8 indicating a state of its step board immediately before moving
to a lower transport region.

Fig. 15 is a side view indicating a state of an upper

sprocket shown in Fig. 8 being rotated by angle a@=57.6° from

its reference angle.

Fig. 16 is a side view indicating a state of the upper
sprocket shown in Fig. 8 beiﬁg rotated by angle a=72° from its
reference angle. .

Fig. 17 is a side view indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=86.4° from
its reference angle.

Fig. 18 is a side view indicating a state of -the upper ..

‘sprocket shown in Fig. 8 being rotated by angle a=100.8° from

its reference angle.

Flg. 19 is a side view 1nd1cat1ng a state of the upper
sprocket shown in Fig. 8 being rotated by angle a-115 2° from
its reference angle.

'Fig. 20 is a side view indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=129.6° from
its reference angle. |

Fig. 21 is a side view indicating a state of thé upper
sprocket shown in Fig. 8 being rotated by angle.a=d44° from
its reference angle.

Fig. 22 is aside view indicating a portion in the vicinity
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of the lower floor in Fig. 8.

Fig« 23 is a side view of the guide roller depicted in
Fig. 8 for indicating a state thereof being guided along a tilt
rear end portion of a riser lower guide rail.

Fig. 24 is a side view of the guide roller depicted in
Fig. 8 for indicating a state thereof being moved to ride on
a support piece of a first riser guide rail.

Fig. 25 is a side view of an escalator apparatus according
to a fourth embodiment of the invention. _

Fig. 26 is a side view in part in the vicinity of an upper
floor of an escalator apparatus according to a fifth embodiment
of the invention.

Fig. 27 is an enlarged side view in the vicinity of an
upper sprocket of Fig. 26. |

Fig. 28 is a side view of an electric auto-lane according

to a sixth embodiment of the invention.

DETAILED DESCRIPTION OF THE PRﬁFERRED EMBODIMENT
| Apassenger transportation conveyor accordingtothe first
embodiment of the invention will be described with reference
to Figs. . 1-4 in the following. An escalator apparatus 1 has
a support frame structufe 41 including a pair of side frame
structures 41A and a bottom frame 415 for connecting the pair
of side frames 41A. This support frame structure 41 is installed
on a staircase 6 provided from a lower floor 2 to an upper floor
3.
In an upper end portion of both of the side frames 41A
of this support frame 41 in a longitudinal direction thereof,
a pair of upper sprockets 5 are mounted rotatably.'around its

axis, and ina lower end portion thereof, apair of lower sprockets
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are mounted rotatably.

Side frame 41A has approximately a level surface on the

upper and the lower end portions thereof and a tilt structure

in its intermediate section with a tilt angle corresponding
to staircase 6. _

Apair of drive chains are wound around the aforementioned
upper sprocket 5 and the lower sprocket 4 symmetrically. This
drive chain 7 is arranged to travel within or on a bottom frame
41B in its return route.

Abase end portion 8A of step board 8 is connected rbtatably
'between the pair of symmetrical drive chains 7, and a horizontal
transfer roller 8B is mounted rotatably via axis 8S at a play
end portion of step board 8.

This horizontal transfer roller 8B is guided by a guide
rail 13 installed in both side frames 41A. This horizontal
transfer roller 8B and guide rail 13 constitutes a guide means

G.

Guide rail 13 is provided in an intermediate tilt section.

along a forward direction of step board 8, and is positioned
remote from drive chain 7 toward bottom frame 41B in a range
from the lower portion of side frame 41A to the intermediate
tilt section in the longitudinal direction of the side frame
41A, and is positioned once again near to drive chain 7 in the
upper end portion in the longitudinal direction of side frame
41A. Further, this guide rail 13 is provided separate or
disconnected from a return guide rail not shown.

With reference to Figs. 2A, 2B, a pin protruding from

base end portion 8A in lateral direction of step board 8 which |

is positioned toward the upper floor therein is connected

rotatably to a connection portion of drive chain 7. Further,

o L R~ L
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a horizontal transfer roller 8B is rotatably mounted on axis
8S which protrudes in lateral direction from both sides of step
board 8 positioned toward the lower floor 2. Guide rail 13 has
a structure, which has a groove on its upper surface to guide

movement of horizontal transfer roller 8. 7A and 7B depict a

‘guide plate of drive chain 7, respectively.

When operating the above-mentioned escalator appératus p
upper sprocket 5 is driven by a drive source 9 such as a motor
and acontroller (not shown) at anappropriate speed. By selecting
a forward-or reverse operation of drive source 9, drive chain
7 can be moved freely in upper or lower directions.

In ascend operation, step board 8 that is supported
pivotally by drive chain 7 at its base end portion 8A ascends
while maintaining its level state by moving drive chain 7 in
a direction of arrow P. In.descend operation, step board 8 that
is supported pivotally by drive chain 7 at its base end portion
8A is allowed to descend while maintaining its level state by
moving drive chain 7 in a direction of arrow Q.

In a case where step board 8 is moved dircularly along
its forward direction and return direction, a reversal action
for reversing a direction of motion for step board 8 between
the forward and the return routes, inparticular, in thevicinity
of lower sprocket 4 will be described with reference to Figs.
2A, 2B. '

In the vicinity of lower sprocket 4, an upper transfer
guide rail 13A which is disconnected from the above-mentioned
guide raii 13 is provided. This upper transfer guide réil 13Aa
is pushed upward from the bottom immediately before horizontal
transfer roller 8B of step board 8 passes to change its direction

of movement fromthe returnroutetothe forward routeas indicated
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by dot and chéin line in Figs. 2A. At a next instant, the upper
transfer guide rail 13A is dropped to allow for the horizontal
transfer roller 8B to ride over the upper transfer guide rail
13A in the reverse direction to get on guide rail 13 as indicated
by dot and chain line in Figs. 2B. In Fig. 2B, numeral “13 a”
depicts a pivotal axis, that is, a rotary axis of the upper
transfer guide rail 13A. By provision of such ‘a delivery
(transfer) mechanism or guide means for transferring step board
8 between the forward and the return routes, the step board
8 can be moved therebetween with its upper surface cohstantly
facing upward.

As described above, in the lower floor 2, the step board
8 is allowed tomove along an external periphery of lower sprocket
4 with its upper surface constantly facing the upper direction.
On the other hand, in the upper floor 3, a pair of upper sprockets

5 are mounted on a different axis so that the step board 8 can

- pass a gap between the pair of upper sprockets 5.

. By way of example, in case step board 8 is connected to
drive chain 7 at its side end portion on the side toward the
lower floor 2, it is necessary to arrange in a reversed mode
such that the step board 8 is moved along the external periphery
of the upper sprocket 5 in the upper floor 3 with its upper
surface facing upward, and the step board 8 moves through a
gap between the pair of lower sprockets 4 in the lowef floor
2.

As described above, when the step board 8 is coupled with
drive chain 7 at the forward end portion of step board 8 in
its forward direction, it. is arranged such that the step board
8 passes through between the pair of sprockets located in the

forward direction of movement thereof. Alternatively, when the
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step board 8 is coupled with drive chain 7 at the backward end
portion of-step board 8 in its forward direction, it is arranged
such that the step board 8 passes through between the pair of
sprockets located in the backward direction of movement thereof,
thereby ensuring for the step board 8 to be able smoothly to
travel circularly along the forward and the return routes.
However, it is preferable to arrange such that the step board
8 passes through the pair of sprockets which are provided on
the side connected to drive source 9 because it is easier to
construct-. ~ '

With reference to Fig. 4, a portion without presence of
guide rail 13 is provided in front of upper sprocket 5 in order
to provide for a mechanism which allows horizontal transfer
roller 8B to be dropped from the forward route to the return
route without cause the step board 8 to be rotated by 180°.

Further, a transfer mechanism is constructed in '_'a gap formed

between the pair of upper sprockets 5, 5 and the pair of lower . cl

sprockets 4, 4 for allowing step board 8 to reverse freely its
diréction of movement while retaining its upper surface
constantly facing the upper direction. Numeral 19 depicts a
counter axis for di_stributing.power from drive source 9 to the
symmetrically disposed pair of upper sprockets 5.
Intheaforementioned embodiment of the invention, because
a direction of movement of step board 8 can be reversed without
rotation thereof by 180°, the height of support frame structure
41.can be reduced. As a fesult, a space for installation thereof

can be reduced, thereby allowing its installation, for éxample,

on a staircase having a limited ceiling space without need of

additional construction work.

Now, with reference to Fig. 5, an example of installation
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of the escalétor apparatus according to the aforementioned
arrangement on staircase 6 will be described in the following.
A plurality of stair case anchor units 41P which are
mountable on stair case 6 and comprise a pair of right and left
side step anchor feet 41V, . 41V and a connector 41H for connecting
said pair of right and left side step anchor feet in a horizontal
direction are provided integral with bottom frame 41B or side
frame 41A of support frame structure 41 of the passenger
transportation conveyor by fixing thereto.
This -step anchor unit 41 may be provided on evéry step.
'o'r with an interval of every several steps. Materials for step
anchor unit 41P can be selected appropriately as a pipe, plate,
resin and the like. Further, although connecting member 41H
is preferred to be provided integral with step anchor feet 41V,
41V (triangular flat plate in the embodiment), but it is not
limited to such one having a flat bottom surfaceé, and may be .
provided as abar detachablewith a pair of feet 41V, 41V. Further,
connector member 41H alone may'be provided as a foldable member.
Step anchor unit 41P may be simply placed on the staircase
6 as required or removed therefrom freely, or may be permanently
installed fixed to staircase 6 as a permanent escalator
apparatus. |
with reference to Fig. 6, a pivotal axis 412 extending
in a longitudinal direction of the stair case and a pivot mount

table 41Y mounting pivotal axis 41Z thereon are provided on

~ step 6 apart from step side wall 6W by a distance of a height

of side frame 41A in order to provide for a mechanism to allow
step anchor unit 41P is pivotally supported on the pivot mount
table 41Y. Thereby, step anchor unit 41P can be positioned

alternately in position (B) in a storage state in an erected
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condition along step side wall 6W together with escalator
apparatus—-1 when there is no need to use the passenger
transportation conveyor 1 thereby allowing use as a normal step
6, or in position (A) in a serviceable state as an escalator
placed in a horizontal position along step 6. .

Further, in Fig. 6, a reﬁractable support table 41S is
providedinstepanchorunit41P.Thisretractablesupporttable
418 is locked in a position (A) protruded from the bottom surface
of step anchor unit 41P when in use to support the bottom surface
of step anchor unit 41P at a same level of height as that of
'pivot mount table 41Y, or locked in a retracted position (B)
as retracted within step anchor unit 41P ensuring no protrusion
from the bottom surface therefrom.

In the aforementioned structure of the embodiment of the

invention, an endless belt (which is flexible), wire or any

-other drive belts may be used in place of drive chain 7.

A second embodiment of the invention will now be described
with reference to Fig. 7.
| An escalator apparatus according to the second embodiment
of the invention is installed on staircase 6 extending from
lower floor 2 to upper floor 3. A pair of drive chains 7 are
prqvided as stretched between a pair of upper sprockets 5 on
the upper floor and a pair of lower sprockets 4 on the lower
floor. A plurality of step boafds 8 are coupled to these drive
chains 7. These drive chains 7 are driven by drive source 9
which is a motor in a direction of A thereby transporting
passengers from lower floor 2 to upper floor 3. '
Each step board 8 is connected pivotally (free to change
its angle) with drive chain 7 at its side end pottion facing

upper floor 3, and with a riser plate 10 at its another side
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end portion facing the lower floor. This riser plate 10 is placed
in a drop-position in a transport region which is a part of
an upper stretch support frame region (forward side) for
transporting passengers so as to close a gap between a next
step board 8 to follow. On the other hand, in a lower stretch
support frame region (return side), a play end portion of riser
plate 10 remote from the step board 8 is positioned juxtaposed
to step board 8 in a retracted position such that riser plate
10 and step board 8 become approximately parallel with each
other when moving. Thereby, a distance between the uppef stretch
'support frame region and the lower stretch support frame region
can be minimized, thereby providing a compact escalator
apparatus with its height substantially reduced. Therefore,

when this escalator apparatus 1 of the invention is installed

on staircase 6, a sufficient ceiling space can be ensured.

A base end portion of riser 10 is mounted pix}otally (free

to chang"e.its angle of rotation) on a pivotal axis which extends

in a direction of width of step board 8, provided at the another
end portion of the step board 8. A gear is fixed on this pivotal
axis, and a guide cam of a folding fan shape is meshed with
this gear. The guide cam has a circular arc periphery to mesh
with the aforementioned gear, and by Elisplacement of its angle,
the riser 10 is subjected to displaceinent of angle and is folded
into its retraction position. | |

As shown in Fig. 7, in the transport region in the upper
stretch support frame region, a suspending end portion of riser

10 coupled with step board 8 is guided by a guide rail 13 which

is provided in an intermediate inclined section along the stair

case so that riser 10 is position in its close pdsition, and

the step board 8 is moved maintaining its flat surface state.
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Cam guide roller 16 is provided toward upper floor 3, namely,

in the vicinity of an end portion of the upper stretch support

frameregiontomakecontactwithstepboard 8movinghorizontally

on the side of upper floor 3, thereby causing for the guide
cam to change its angle of contact by cam guide roller 16 along
with movement of step board 8, thereby allowing for riser 10
to be positioned in its retraction position immediately before
arriving at upper sprocket 5. Therefore, riser 10 is transferrxed
from the upper stretch support frame region to the lower stretch
support frame regién in a state as ppsitioned in the rétracted
position. This folding mechanism for folding riser 10 in the
retracted position is pro'vided by each mechanism of riser 10
and cam guide rolier 16 as described above.

Furtﬁei:, on the lower floor 2, an upper transfer guide
rail 17 is provided for transferring riser 10 in a state as
positioned in the retracted position from the lower stretch
support frame region to the upper stretch support frame region. )
Upp_er transfer guidé ra.il 17 is pivotally supported at its upper
end éortion free to change its angle of rotation. When step
board 8 moves in the left direction in the lower stretch support
frame region in Fig. 7, abottom end portion of the upper transfer
guide rail 17 is kicked upward, and when a direction of movement
of stepboard 8 is reversed toadvance inthe right-handdirection,
guide roller 12 is allowed to ride on the upper transfer gquide
rail 17 to be guided in the upper direction. Therefore, because
the riser 10 is transferred from the lower stretch support frame
region to the upper stretch support frame region in th-e state
disposed in the retracted position, it is prevented for the '
riser 10 from interfering with a rotary axis 18 of the lower

sprocket 4. In the vicinity of a starting point of the upper
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stretch support frame region, the riser 10 having passed bottom
sprocket -4 returns to its original suspended position.

By displacing riser 10 as described above, a plurality
of stepboards 8 canbe trans ferred while maintaining thesurfaces
of their step boards in the upper direction fromthe upper stretch
support frame region to the lower stretch support frame region
or vice versa.

Now, a third embodiment of the invention will be described
with reference to Figs. 8 .and 9 in the following.

Escalator apparatus 30 according to the third embod iment

of the invention is installed on staircase 33 extending from

lower floor 31 in a lower direction to upper floor 32 in an
upper direction. This escalator apparatus 30 has a support frame
structure 41 installed extending from lower floor 31 to upper
floor 32. A pair of upper sprockets 34 disposed apart from each

other in an axial direction perpendicular to the plane of Fig.

8 are provided on support frame structure 41 on the side of

-upper floor 32 supported rotatably around an axial line extending-

in a direction of width thereof. In the same manner, a pair
of lower sprocke'ts- 35 separated from each other in a width
direction thereof are provided rotatably on the support frame
structure 41 on the side of lower floor 33.

A pair of drive chains 36 such as a pair of endless roller

chains are wound around these upper and the lower sprockets °

34 and 35 between the upper and the lower floors, and theplurality
of step boards 37 are coupled between the pair of these drive

chains 36. Each step board 37 is connected to drive chains 36

at its forward end portions, namely, ét its side end portions

facing the upper floor 32, mounted free to change its angle

of rotation around a pivot axial line extending in parallel

SN
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inthewidthdirection described above. A base end portion (upper

end portion) of riser 38 is connected free to change its angle

~of rotationto another end portions of each step board 37 opposite

to the forward direction, i.e., portions facing the lower floor
31, around a pivot axial line in parallel with the direction
of width.

On the side of upper floor 32 of the support frame structure
41, drive source 39 such as a motor is provided. A drive force
from drive source 39 is' transmitted to an intermediate axis
47. Gears-provided on both sides of this intermediate' axis 47
which mesh with gears fixed on the pair of upper sprockets 34
transfer this drive force to the pair of upper sprockets 34.
Further, the drive force from the drive source 39 may be.
transmitted to each upper sprocket 34 also by using a chain
as in the normal escalator apparatus.

"As described above, the drive source 39 allows for drive

chain 36 to move each step board 37 in a direction from lower -

floor 31 to upper floor 32 in the upper stretch support frame
region S1 of drive chain 36.

. In the following description, a movement of step board
37 in the upper stretch support frame region S1 in an upward
direction indicated by arrowA is defined to be upward direction
A, and é that of step board 37 in the lower stretch support
frame region '
S2 in a downward direction indicated by arrow B is defined to
be downward direction B.

Each upper sprocket 34 has a structure to allow for a

drive force to be transmitted via intermediate axis 47, and

has no axis of rotation extending between the pair of upper

sprockets 34, thereby allowing for the step board 37 and the
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riser 38 to pass through a gap between the pair of the upper
sprockets-34. On the other hand, the pair of the lower sprockets
35 have a common axis of rotation 40, therefore, riser 38 is
transferred in the upper direction as disposed in its retracted
position in order to avoid the aforementioned axis of rotation
40 as will be described later. |

On the side of lower floor 31 on support frame structure

41, a lower boarding floor 44 for passengers to step on in the

forward direction is provided. On the side of upper floor 31

on support -frame structure 41, an upper boarding flobr 43 is
'provided likewise. Each Step board 37 moving circularly moves
horizontally in the bottom direction of lower boarding floor
44 on the side of lower floor 31, then emerges from the lower
boarding flooi: 44, rises along. stair case 33, moves horizontally
élong upper floor 32, and submerges under upper boarding floor

43. This region in the upper stretch support frame regions S1

for drive chain 36 between the lower boarding floor 44 and the -

upper boarding floor 43 where each step board 37 is exposed
extérnally is defined to be a transport region S5.

Each step board 37 is ensured to maintéiri its step surface
48 for boarding a passenger at level in this transport region
S5, and each riser 38 associated with each step board is ensured
to be positioned at its close positioln suspending in the bottom
direction thereby closing a vertical gap formed between a
preceding step board and a subseqiuent step board.

Further, a region of drive chain 36 in the vicinity of
upper sprocket 34 where the chain is wound around the sérocket
34 is defined to be a lower transfer region S3. In this lower
transfer region S3, eachstepboard 37 is moved fromupper stretch

support frame region S1 to lower stretch support frame region

R L
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S2 while maintaining its step surface 48 faced in the upper
direction. In the same manner, a portion thereof in the vicinity
of lower sprocket 35 where the chain is wound around the sprocket
35 is defined to be an upper transfer region S4. In this upper
transfer region S4, each step board 37 is allowed to move from
the lower stretch support frame region S2 to the upper stretch
support frame region S1 with its step surface 48 facing in the
upper direction. _

A pair of railings are erected on both sides in a lateral
direction-of support frame structure 41, and a handrail 45 is
Quided endlessly in a periphery of each of the pair of railings.
This hand rail 45 which is driven circularly by a drive force
from drive source 39 mbves at a same speed as drive chain 36.
Therefore, passengers bparding?n1the lower boarding floor 44
from the lower floor 31 by gripping hand rail 45 and onto the
step surface 48 of step board 37 will be transported up to upper
floor: 32.

.- The support frame 41 is fixed to lower floor 31, upper
floor 32 and staircase 33 using a simple fixture means 46. This
simple fixture means 46 having a concrete bolt and the like
can be fixed removably. Alternately, a hole bore may be provided
in the lower floor 31, upper floor 32 and stair case 33 to receive
each bolt of the simple fixture means 46 such that escalator
apparatus of the invention can be installed easily by insertion
of the bolt of éimple fixture means 46 into the hole bore of
the floors. By such a method of installation, a construction
work to fasten or unfasten the concrete bolt during instailation
or removal of escalator apparatus 30 on or from the stair case
can be saved, thereby enabling easier installation and removal

of escalator apparatus 30.




10

15

20

25

30

18

Further, the support frame structure 41 is divided into
a plurality of sections, and a maximum length of the support
frame is selected preferably less than 5 m. Therefore,
transportation, assembly and removal of the escalator apparatus
of the invention will become substantially easier._

Fig. 10 is a cross-sectional view enlarged in part of
Fig. 9 indicating a lateral cross-section in detail in the
vicinity of step board 37. Fig. 11 is a side view indicating
a state of riser 38 which is positioned in its closed position.
Fig. 12 is a side view indicating another state of riser 38,

which is positioned in its retracted position.

Riser 37 and step board 38 are comprised of a plurality

of comb plates, respectively. In the transport region S5,

respective comb plates of each riser 38 and each si:ep board -

37 associated therewith are meshed in..

'In the side end portion of step board 37 facing toward

upper floor3 2, there is provided achainsupport axis 58 extending s

in an axial direction. On both sides of this chain support axis.

58, there are provided the guide roller 59 mounted free to rotate
around the axial line of the chain support axis 58, and on both
end portions of this chain support axis 58, there are connected
drive chain 36 free to change its angle around the axial line
of chain support axis 58. A step board upper guide rail 60 is
provided along an intermediate inclined sectionof upper stretch
support frame region S1 in a side wall 42 of support frame 41,
and a step board lower guide rail 69 is provided along an inclined

section in lower stretch support frame region S2 so that when

step board 37 moves along the upper stretch support frame region '

S1, the guide roller 59 is guided along the step board upper

guide rail 60, and when the step board 37 moves along the lower
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stretch support frame region S2, the guide roller 59 thereof
is guided-along the step board lower guide rail 69. Further,
upper chain guide rail 70 is provided along the upper stretch
suppbrt frame region S1, and drive chain 36 on the upper stretch
support frame region S1 is guided along this upper chain guide
rail 70. In the same manner, a lower chain guide réil 71 is
provided along lower stretch support frame region S2, and drive
chain 36 is guided along this lower chain guide rail 71 in the
lower stretch support frame region S2.

In the vicinity of the another end portion of st'ep board
'37, there is provided angle displacement axis 64 extending in

a lateral direction thereof free to change its angle of rotation,

~and to this angle displacement axis 64, a base end portion of

riser 38 is fixed. At a play end portion of riser 38, there
are provided a pair of guide rollers 55 at both ends of an axial

line extending in a direction_ of width. Further, a bair of small.

rollers 61 having a smaller diameter than that of guide roller-:

55 are provided in juxtaposition with the gquide roller 55 at
a position slightly inward than the guide roller 55 in the width
direction. " |

At the another end portion of step board 37, anchor end
portion 63 pending downward is provided. When riser 38 is
positioned at its closure position; upper end portion 62 of
riser 38 is supported by the aforementioned anchor end portion
63 by making contact therewith. Riser 38 is allowed to hang
down and is positioned at its closure position in its natural
state. . | |

Gear 65 is fixed at both ends of angle displacement axis .
64 provided at the base end portion of riser 38. This gear 65

meshes with racks formed on a circular arc periphery of a guide




10

15

20

25

30

20

cam 66 having a folding fan shape, which is positionéd in
juxtaposition with gear 65. Guide cam 66 is provided with a
lever 49 fixed thereto, which lever 49 extends toward the another
end portion of step board 37 and is inclined downwardly when
riser 38 cirops.down toward its closure position. Further, a
guide roller 68 is provided on the side of upper floor 32 of

support frame structure 41, which makes contact with the lever

49 of the guide cam 66. When step board 37 having reached upper

floor 32 moves horizontally in the right-hand direction in Fig.
11, the aforementioned guide roller 68 makes contact wifh lever
49 of guide cam 66, and when step board 37 further advances
in thé right-hand direction, guide cam 66 rotates clockwise
causing angle displacement as indicated in Fig. 12. In response

to this angle.displacement, gear 65 meshed with this guide cam

66 and the riser 38 fixed on this gear 65 are rotated

anti-clockwisecausingangledisplacementuntil riser 38 becomes
approximately parallel with step board 37 so as to be positioned: -
at its retracted position. In this manner of operation, riser
38 is ensured to be positioned in its retracted position
immediately before it régches the lower transfer region S3.

In support frame structure 41, there is also provided
a riser upper guide rail 56 under the step board upper guide
rail 60 separated in a vertical direction from each other. Riser
lower guide rail 57 is provided likewise under the step board
lower guide rail 69 but in a-close proximity to the step board
lower guide. rail 69. When step board 37 travels in transport
region S5, riser 38 associated with step board 37 thé guide
roller 55 of which is guided along riser upper guide rail 56
which is a guide rail for guidiné' step board 37 with its step

surface 48 maintained at level is in a state in its closure
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position. Further, when stepboard 37 travels in thelower stretch
support frame region S2, the riser 38 the guide roller 55 of
which is guided by riser lower quide rail 57 advances in a state
as disposed in the retracted position. As described above, at
least in the transport region S5 in the upper stretch support
frame region S1, riser 38 is in the state of closure, and in
the lower stretch support frame region S2, riser 38 is in the
state of retraction, therefore, it becomes possible to reduce

a space between the u'pper stretch support frame region S1 and

the lower-stretch support frame region S2, thereby providing .

fora compact~sized escalator apparatus 30 having a lower height.
Further, when riser 38 travels in the state of closure
as disposed in its closure position in the transport region

S5, small roller 61 of riser 38 makes contact with small roller

~ guide rail 50 which is provided parallel to riser upper guide

rail 56 from the bottom to the upper direction. Thereby, riser

38 is prevented from making angle displacement to move toward

the retraction side while traveling in the transport region
S5 thereby ensuring for step board 37 tomaintain its step surface
48 stably at level.

Fig. 13 is a schematic side view of escalator apparatus
30 of the invention removed of its sidewall 42 and inthevicinity
of upper floor 32. A pair of riser- rotation guide means 75
separated from each other in a width direction are provided
in the vicihity of upper sprocket 34, rotatably around a rotor
axis 76 having a rotation axial line L1 which is parallel to
the axial line of upper sprocket 34 and is positioned intérnally
than drive chain 36. |

This riser rotation guide means 75 is placed in a position

where the riser upper guide rail 56, step board upper guide
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rail 60 énd riser lower guide rail 57 are discontinued, and
which constitutes a transfer mechanism for transferring step
board 37 therebetween. Riser rotation guide means 75 is also
provided with sprocket 51 coaxially. A chain 52 is
stretch-mounted between this sprocket 51 and a sprocket 53 which
is coaxially provided on upper sprocket 34, thereby rotating
riser rotation guide means 75 at a same speed and in a same
direction of rotation as upper sprocket 34. Riser rotation guide
means 75 has apairof receptormembers 77, 78 formed symmetricélly
with respect to rotation axiai line L1. When step board 37 is
transferred along the lower transfer region S3 from the upper
stretch support frame region S1 to the lower stretch support
frame region S2, the aforementioned receptor members 77, 78
are arranged to support the guide roller 55 provided at the
play end portion of risei‘ 38 to enable for the step board having
its associated riser retracted in the retraction position to
be guided from the upper stretch support frame region S1 to
the lower stretch support frame region S2.

Fig. 14 is a schematic side view enlarged of a portion -
in the vicinity of riser rotation guide means 75 immediately
before the step board 37 reaches the lower stretch support frame
region S3. Riser rotation guide plate 75 has a pair of receptor
members 77, 78, each projecting exfernally approximately in
radius directions, and each of these receptor members has a
support surface 79. This support surface 79 is inclined at angle
€1 from a virtual plane 73 drawn by connecting between rotation
axial linelLl, respective edgeportions 82 of respective réceptor
members 77, 78, in an opposite direction from a rotational
direction C of riser rotation guide means 75 (in clockwise

direction in Fig. 14). Preferably, anglef1 is selected from
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a range of 0°<61<30°. In case anglef1 is less than 0°, there
occurs such a problem that when step board 37 reaches the lower
transfer region S3, riser 38 cannot be held in the retracted
posii:ion, and in case angle 81 is greater than 30°, there occurs
such a problem that the play end portion of riser 38 which
displaces its angle to be positioned in the retracted position

immediately before arriving at the lower transfer region S3

will interfere with a corner section formed on each support

surface 79 toward rotation axial line Ll.

A locus of contact between guide roller 55 of ris'er plate
38 and support surface 79 when riser plate 38 is guided from
the upper stretch support frame region S1 to the lower stretch
support frame region S2 is represented by a circle as indicated
by a virtual circle 83. Its diameter D1 is approximately the
same as diameter D2 of upper sprocket 34, therefore, riser plate

38 is ensured to be transported from the upper stretch support

frame region ‘S1 to the lower stretch support frame region S2. -

in the state retained in the retracted position thereof.
Further, a front end portion 57a toward the upper floor
32 of a riser lower guide rail 57 for guiding guide roller 55
of riser 38 in the lower stretch support frame region S2 is
formed extending upward to make an angle 82 coaxially around
the center of rotation axial line Li of riser rotation guidé
means 75. This angle 82 is selected preferably from a range
of 30°<02<90°, and more preferably, at 52°. In case angle &
2 is smaller than 30°, there arises -such a probiem that when
step board 37 descends to the lower stretch support framé region
S2, guide roller 55 of riser 38 may collide with riser lower '
guide rail 57 severely, thereby producing a noise. Further,

in case angle 82 is larger than 90°, there arises such a problem
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that the front end portion 57a of riser lower guide rail 57
becomes too long thereby failing toensurea sufficient strength.

The riser plate guide means of the invention is comprised

- of the front end portion 57a of riser plate lower gquide rail

57 and the riser plate rotation guide means 75 as described
above.

A distance al between rotation axial line L1 of riser
plate rotation guide means 75 and rotation axial line L2 of
upper sprocket 34 is selected to be equal to a distance a2 between
the axial-line of chain support axis 58 of step board 37 and
the rotation axial line of guide roller 55 of riser 38 which
is folded in the retracted position.

When chain support axis 58 of riser 37 arrives at lower

transfer region $3, the riser 38 is placed in the retracted

position by the guide cam 66. At this time, support surface

79 of one of receptor members 77 on riser rotation guide means
75 is ‘positioned so as . to make contact with guide roller 55

of riser 38. Therefore, when guide plane 67 of lever 49 fixed

on guide cam 66 moves away from guide roller 68, and riser plate

38 tends to change its angle to fall downward toward its position-

of closure, the support surface 79 of receptor member 77 makes
contact with riser 38 from the bottom thereof thereby preventing
the same from angle displacement toward the position of closure.

Now, with reference to Figs. 15-21, operation of theriser
platerotation guidemeans 75 will be described in the following.

Fig. 15 shows a stéte of operation thereof wherein upper
sprocket 34 is rotated by angle a=57.6° froma reference pésition
at which a front end portion of step board 37 arrives on an
upper end portion of lower transfer region S3. At this time,

riser plate rotation guide means 75 is also rotated by the same
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angle, and step board 37 is maintained approximately at level |
and riser--plate 38 is retained in the retracted position. In
this case also, even if riser plate 38 tends to rotate around
angledisplacement axis 64 tochange its angle toward theposition
of closure, its angle displacement is prevented by the support
surface 79 of receptor member 77. .

- Fig. 16-shows a state of operation thereof wherein upper
sprocket 34 is rotated by anglea=72° from the reference position,
Fig, 17 shows a state thereof wherein the same is rotated by
anglea=86.4°, and Fig. 18 shows a state thereof wherein the
same is rotated bya=100.8°. Ih this way, with rotation of upper
sprocket 34, riser plate guide means 75 also rotates by the
same angle responsive thereto, thereby ensuring for step board
37 to be transferred approximately in a state of level while
retaining its associated riser plate 38 in the retracted

position.

Fig.19depicts astatewhereinupper sprocket 34 is rotated .

by angle_a_=11’5.2°. At this instant, gu;de roller 55 of riser -
plate 38 is immediately before riding onto the front end po;tion
57a of riser plate lower guide rail 57..

Fig. 20depictsastate wheréin upper sprocket 34 is rotated
by angle a=129.6° from the reference position. At this time,
guide roller 55 has been transferred completely from receiver
77 of riser plate rotation quide means 75 and is supported by
the front end portion 57a of riser plate lower guide rail 57
from the bottom.

Fig. 21 shows a state wherein the upper sprocket 34 is
rotated by angle a=144° from its reference position. At this
instant, guide roller 55 is guided along riser plate lower guide

rail 57 until a support surface 79 of the other receiver member




10

15

20

25

30

26

78 which is fofmed symmetrically with respect to rotation axial
line L1 is-to face a guide roller 55 of another step board 37
subsequent thereto from beneath thereof. When upper sprocket
34 further rotates in this way, receiver member 78 of the other
is arranged to receive guide roller 55 of the subsequent step
board 37 to follow thereby representing the same state of Fig.
14 described :above. In this manner of operation, riser plate
rotation guide means 75 is rotated at the same speed as upper
sprocket 34 thereby ensuring for each riser plate 38 of subsequent-
step boards-37 to be guided sequentially to the lower stretch
Support frame region S2.

Further, because the front end portion 57a of riser plate
lower guide rail 57 is formed in a circular arc coaxially around

rotation axial line L1 of riser plate rotation guide means 75,

the.guide.roller 55 can be smoothly guided along the circular

arc around the rotation axial line L1 by the riser plate rotation

guide means 75. By smooth guidance of riser plate 38 as described

above, noise generation can be prevented, and step boards 37 .
can-be moved smoothly in a circulation route.

With reference to Fig. 22, a side view of escalator
apparatus 30 of the invention in the vicinity of lower floor
31 is indicated with side wall 42 removed. Riser plate lower
guide rail 57 is profrided with an inclined end portion 90 in
a lower traveling direction of B, which rises upward in the
down stream of B. Beneath this inclined end portion 90 of riser
plate lower guide rail 57, there is provided a riser plate guide
roller 94. A pair of riser plate guide rollers 94 are pfovided
apart from each other in a lateral direction between the inclined
end portion 90 of riser plate lower guide rails 57 which are

provided separately from each other in a direction of width.
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The pair of riser plate guide rollers 94 are mounted free to
rotatearoundarotationaxial linethereof extending inalateral
direction, and are disposed such that its periphery faces riser
plate 38 from beneath which is guided along the inclined end
portion 90.

These inclined end portion 90 of riser plate lower guide
rails 57 and riser plate guide rollers 94 constitute riser plate
guide member 95. | .

In the upper direction of inclined end portion 90 of riser
plate lower guide rails 57, there is provided a firét riser
plate guide rail 91 whose upward inclination become's' greater
in the downstream in the upper travel direction of A. The first
riser plate guide rail 91 is provided between the inclined end
portion 90 of riser plate lower guide rails 59 and a horizontal
guide rail 92 for guiding riser plate 38 which is retained in

the retracted position in a horizontal direction in the upper

stretch support frame region S1. The first riser plate guide .

rail 91 is comprised of: a support piece 97 which is disposed -

external from drive chain 36; a connection guide rail 98 which
is disposed internally than drive chain .36, and is connected
to the horizontal guide rail 92; and an open/close guide member
96 which is supported, -free tochange its angle, by the connection
guide rail 98 and the support piece 97, and is disposed between
the support piece 97 and the connection guide rail 98.
Close/open guide member 96 is provided across a path of
chain, i.e., chain support axis 58 provided on the one end of
step board 37. Therefore, in oxder to avoid interference'fhereof
with the path of the chain support axis 58 when step board 38
moves from lower stretch support frame region S2 to upper stretch

support frame region S1, a base end of the close/open guide

i
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member 96 is mounted on an upper end of support piece 97 free
to change-its angle around an angular displacement axial line
extending in a width direction, and a play end portion thereof
is anchored on a backward end of connection guide rail 98 (in
the left-hand direction in Fig. 22) such that open/ clqse guide
member 96 is pushed upward in its open ﬁosition by the chain
support axis to allow for the same to pass between the open/close
guide member 96 and connection guide rail 98 when chain support
axis 58 of step board 37 traverses, and 6pen/close member 96
is closed after chain support axis 58 has lpassed there‘r;hrough. :
| Further, because the open/close guide member 96 is made
of a synthetic resin such as acrylic resin, occurrence of noise .
can be prevented every time it collides withmetallic connection
guide rail 98.

Each part of surfaces facing upward of the support piece

97, open/close guide member 96 and connection guide rail 98

of the first guide rail 91 provide a smooth continuous surface : . -

in combination for guiding the guide roller 55 of riser plate
38 ui: to horizontal guide rail 92. A lower end portion 97a (to
the left-hand side in Fig. 23) of the support piece 97 of the
first riser guide rail 91 is provided in the upper and in the
direction of A than riser plate guide roller 94, and a distance
bl from the inclined end portion 90 of riser plate lower guide
rail 57 is selected at a value slightly larger than an external
diameter D3 of quide roller 55.

Therefore, guide roller 55 is allowed to pass under the
first riser plate guide rail 91, to reverse its direcfion of
movement after having passed thereunder, whichwill be described
later, and to ride onto the support piece 97 easily. Further,

a front portion 98a (to the right-hand side in Fig. 23) of
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connection guide rail 98 of the first riser plate guide rail
91 provides for a smooth connection to horizontal guide rail
92 which guides step board 37 horizontally while retaining its

riser plate 38 in the retracted position for step board 37 when

the same is horizontally guided along upper stretch support

frame region S1 on the lower floor 31. This front end 98a of
connection guide rail 98 is disposed in the upper and in the
downstream of A (to the right-hand side in Fig. 23) than the
rotation axis 40 of the lower sprocket 35.

As described hereinabove, the first riser plate guide
rail 91 and the riser plate guide member 95 which are disposed
in the position where the riser plate lower guide rail 57 and
the step board upper guide rail 60 are discontinuous constitute
in combination the transfer mechanism for guiding step board
37 therethrough and transferring the same therebetween.

'A front end 92a of horizontal guide rail 92 (the right -
hand side thereof in Fig. 23) is connected smoothly to a second .
riser plate guide rail 93. The second.riser_ .plate guide rail
93 is formed to have a slope descending downward in the direction
of A. As step board 37 moves in the difection’ of A, the guide
roller 55 provided at the play end portion of riser plate 38
is guided by this descending siope such that rise plate 38 is
disposed émoothly at its closure position immediately before
it reaches transport region S5. Further, a small roller guide
rail 99 (see Fig. 23) is provided opposite and parallel to the
second riser guide rail 93 for guiding small roller 61 provided
at the play end portion of riser plate 38 such that the riser
plate 38 guided nearly tb its retracted position is further
ensured to be positioned in the retracted position.

In the next, with reference to Figs. 22-24, motion of
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riser plate 38.when step board 37 is moving from the lower stretch
support frame region S2 to the upper stretch support frame region
S1 will be described in the following. When step board 37 which
is traveling horizontally in the direction of B in lower stretch
support frame region S2 on the lower floor 31 arrives in the
vicinity of upper transfer region S4, and when step board 37
ascends along-the lower sprocket 35, the guide roller 55 on
riser plate 38 is guided onto the inclined end portion 90 of
riser plate lower guide rail 57 so as to displace riser plate
38 also im the upper direction, thereby allowing for the riser
plate 38 to be guided into the upper direction in a state retained
in the retracted position.

Inthismanner whenguideroller 55 is guided tothe inclined
end portion 90 and the lower sprocket 35 is rotated such that
step board 37 is guided in the lower travel direction B, the

guide roller 55 passes under support piece 97 of the first riser

plate guide-rail 91, and when the lower sprocket 35 is rotated .:: .

further, an external surface 38a of riser plate 38 makes contact
with an external periphery of riser plate guide roller 94 (see
Fig. 24) so as to cause for the guide roller 55 to move away
from the inclined end portion 90 of riser plate lower guide
rail 57 in the upper direction.

Inthis state, when the lower sprocket 35 is further rotated
until one end of step board 37 reaches a center portion of upper
transfer region S4, a direction of travelling of step board
37 is reversed from the lower travel direction of B to the uéper
travel direction of A, and as indicated in Fig. 24, guidé roller
55 rides onto support piéce 97 of the first riser plate guide
rail 91. As step board 37 advances in the upper travel direction

of A, the guide roller 55 of riser plate 38 is §uided on a surface
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of close/opeﬂ guide member 96 and connection guide rail 98.

When guide roller 55 just rides over on support piece
97 of the first riser plate guide rail 91, angle O3 obtained
between a line connecting a rotating axial line of 'guide roller
55 with an axial line of angular displacement axis 64 of step
board37 and a surface of support piece 97 is preferably selected
in a range that 0°<63 <90°. Also, angle &4 formed between the
line connecting the angular displacement axis of riser plate
38 with the rotation axial line of guide roller 55 and the surface
of step board 37 is preferably selected in a range of 0°<84
<90°.

By selecting angles83 and@4 from this range when the
guide roller 55 makes contact with the support piece 97 of'ﬁhe
first riser plate guide rail 91, it is ensured for riser plate
38 to be guided along support piece 97 of the first riser plate
guide rail 91 in the upper direction in the stateée as retained
in the retracted position when the oﬁe end of step .board 37.
moves from the center portion of the upper transfer region S4.
towérd the upper stretch support frame region Sl_ with the guide -
roller 55 landing on support piece 97. . |
_ Because the guide roller 55 is guided along the first
riser piate guide rail 91 in the upper direction of rotational
axis 40 of the lower sprocket 35 and up to the downstream of
theupper traveldirectionAwiththeriserplate38beingretained
in the retracted position, it can be avoided for the riser plate
38 to interfere with the rotational axis 40 of the lower sprocket
35, thereby ensuring for step Board 37 to move smoothly.

When step board 37 further advances in the upper travel
direction A in the upper stretch support frame region S1, the

guide roller 55 is guided along horizontal guide rail 92, and
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when guide roiler 55 arrives at the second riéer plate guide
rail 93, guide roller 55 makes contact with the second riser
plate guide rail 93 in the bottom direction, then smaller roller
61 makes contact with small roller guide rail 99, and with
advancement of step board 37 in the upper travel direction A,
the guide roller 55 is guided such that its riser plate 38 is
smoothly placed. in the retracted position thereof.

By this smooth guidance according to the invention, such
a problem is prevented that riser plate 38 is rapidly released
from the retracted position to the closure position'thereby
allowing for .the upper end portion 62 of the riser plate to
collide with anchor end portion 63 of step board 38, and thereby
preventing for each step board 37 to travel smoothly due to
impact of this collision. In this way as deseribed above, riser
plate 38 is ensured to be positioned in the closure position
immediately before entering the transport regibn"ss by action
of the second riser plate guide rail 93. _

In this embodiment of the invention described heretofore, .
it is described by way of example of an upward destined escalator .
wherein each step board 37 is traveling in the upper direction
in the upper stretch support frame region S1 from the lower
floor31totheupperfloor32,however,itisnotlimitedthéreto,
and the same advantages and features according to the invention

can be accomplished when applied to the downward destined

~ escalator as well.

Fig. 25 is a side view of an escalator apparatus 100
according to a.fourth embodiment of the invention. The same
components and parts as ih Figs 1-24 are labeled with the same
reference numbers.

A stair case 33 on which escalator apparatus 100 is
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installed has.a platform 101 which is level disposed between
lower floor 31 and upper floor 32. A drive chain 36 is stretched
along the staircase 33 having such platform 101, and support
frame 41 is also installed along this staircase 33. Namely,
escalator apparatus 100 has a level portion in the platform
33.

Even in this escalator apparatus 100 of the invention,
step board 37 can be arranged to travel circularly between the
upper and the lower floors along drive chain 36 for transporting
passengers -from the lower floor up to the upper floor.

' Fig. 25 is a side view of an escalator apparatus 105
according to a fifth embodiment of the invention, in part, in
the vicinity of upper floor 32. The same components and parts
as in Figs. 8-24 are labeled with the same reference numbef:s.
In escalator apparatus 105, a riser plate guide means

106 is provided in the vicinity of upper sprocket 34 on the

upper floor. 32 for guiding a guide roller 55 provided on a pléy e

end portion of riser plate 38 associated with a step board 37
wheh step board 37 is moving from upper stretch support frame
region S1 to lower stretch support frame region S2 in lower
transfer region S3 while retaining riser plate 38 positioned
in its retracted position.

Fig. 27 is an enlarged side view in part of the escalator
in the vicinity of riser plate guide means 106. By the way,
a path of motion of chain support axis 58 of step board 37 in
Fig. 27 is indicated sequentially in periods of time elapsed

by virtual lines 58a-~58k of the chain support axis 58; and a

path of motion of guide roller 55 corresponding thereto is

‘indicated by sequentially by virtual lines 55a-55k likewise.

A riser plate retraction guide member 109 is provided

F e+ 3 A9 bt Yhe rraelt.
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on the side of a front end portion of riser plate upper guide
rail 56 in the upper stretch support frame region S1 ,
which is inclined in the upper direction in the downstream of
the ﬁpper travel direction A for guiding guide roller 55 of
step board 38 as retained in the retracted position. When
traveling in the upper travel direction A in the upper stretch
support frame region S1, the riser plate 38 is caused to be
positionedinits retractedposition immediately before arriving
at lower transfer region S3 by guide roller 68. At this time,
retraction yuide member 109 auxiliarily guides the guicie roller
.55, and prevents riser plate 38 fromdisplacing its angle toward -
the closure position when guide cam 66 of step board 37 leaves
from guide roller 68.

Riser plate guide means 106 is comprised of upper guide
member 107 and lower guide member 108, wherein the upper quide

member 107 is disposed internal of a path of transfer of guide

roller 55 of riser 38, and has an upper guide surface 107a which.:

makes contact. with the guide roller 55 and support the same
from the bottom such that the riser plate is retained in the
retraction position and the step board 37 is guided in a state
approximately in level when chain support axis 58 provided at
one end of ‘riser 37 is moved from the upper end to the center
portion in lower transfer region 83. |

Lower guide member 108 is disposed externally from the
path of transfer of guide roller 55 of the riser plate. When
chain support axis 58 provided on one portion of step board
37 is moved from the center portion in the lower transfef region
to lower stretch support frame region S2, the lower guide member '
108 makes contact with the guide roller 55 of riser 38 from

the bottom such that riser plate 38 is ensured to be positioned
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in the retracted position and that step board 37 is guided in
a state approximately in level.

This lower guide member 108 is comprised of: a circular
arc gﬁide rail 113; and a lower end guide member 110 which is
inclined from a lower end of guide rail 113 toward riser plate
lower guide rail 57 and is mounted free to rotate around an
anqgular displacement axial line extending in a width direction
in a back side of the guide rail 113 (on the right-hand side
in Fig. 27), wherein an internal periphery 113a of guide rail
113 facing upward and a surface 110a of lower end guidé member
-11‘0 facing upward constitute a lower guide surface of the lower
guide member 108. Further, in order to prevent the gquide roller
55 traveling as guided along the lower guide member 108 from

displacing intheupperdirection, upperdisplacement prevention

- member 112 is provided opposite to the lower guide member 108.

'Further, a front end portion 111 (on the right-hand side
in Fig. 27) of:riser plate lower guide rail 57 for guiding guide -
roller 55 of riser 38 in the lower stretch support frame region |
82 is formed to have an upper inclination toward the lower end
guide member 110_.' '

. Now, motion of riser plate 38 in the lower transfer region
S3 when step board 37 descends to the lower floor will be
described. '

When upper sprocket 34 is rotated and step board 37 moves:

- horizontally in the upper travel direction A on the upper floor

32, riser plate 38 is retracted in its retraction position by
guide roller 68 immediately before chain support axis 58 'érrives
at the lower transfer region S3. A position of guide roller |
55 at this instant is indicated virtually by guide roller 55c

in Fig. 27.
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When upper sprocket 34 is further rotated from this state
described -above, and chain support axis 58 of step board 37
is guided along lower transfer region S3 in a circular arc to
the center portion of lower transfer region S3, the guide roller
55 is guided along the circular arc guide surface 107a of upper
guide member 107 such that step board 37 is transferred in a
state approximately in level with its associated riser plate
38 retained in the retracted position. When the upper sprocket
34 is rotated still further, the guide roller 55 is transferred
from the uppef guide member 107 to guide rail 113 of lowér guide
member 108. A position of guide roller 55 at this instant is
indicated by guide roller 55f depicted in virtual line.

As the chain support axis 58 moves downward from the center
portion of lower transfer region $3 toward lower stretch support

frame regions S2 as described above, the gﬁide roller 55 is

' guided along the circular arc quiderail 113. .During"this period,

step board 37-is guided approximately in a state of level with - . SRR

its associated riser plate 38 being retaining in the retracted.

position. _

When guide roller 55 is guided to the lower end portion
of guide rail 113, the same passes over to lower end guide member
110 of lower guide member 108, and further passes over from

this lower end guide member 110 to front end portion 111 of

~ riser plate lower guide rail 57.

Because the lower end guide member 110 is provided capable

of angular displacement as described previously, the same is

allowed to adjust its angle such that the guide roller 55 is

smoothly guided from the bottom end of guide rail 113 toward '

the front end pbrtion 111 of riser plate lower guide rail 57.

As described hereinabove, because the riser plate is
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ensured to be guided smoothly as retained in the retracted
position by the riser plate guidemeans 106 during its transition
from the upper stretch support frame region S1 to the lower
stretch support frame region S2, the problem associated with
the prior art that the prior art guide roller suspending from
a prior art riser plate collides severely with a lower stretch
support frame region S2 when descending so as to generate a
noise and/or prevent a smooth travel of each step board can
be solved according to the invention.

Respective embodiments of the invention described herein
above have been made by way of example of respective escalator
apparatuses that can be installed on existing staircases,
however, it is not limited thereto, and the present invention

canbe applied to anewescalator apparatus that is tobe installed,

~ for example, along any slope in a house, building, or in the

field.

Furthermore, still another emﬁodiment of the invention.
which is not limited to the escalator system can be contemplated .-
as a sixth embodiﬁent of the invention such as, for example,
an auto lane 200 indicated in Fig. 28. '

~ This auto lané 200 is installed on a level plane floor,
and has such a structure that a part of its support frame 201
is buried under the floor, a pair of'drive side sprockets 203

supported by each independent axis to be driven by a transpoi:t

~drive source 202 are provided rotatably on both sides of one

end portion in the longitudinal direction of support frame 201,
while on the both sides of the other one end portion thereof,

a pair of follower sprockets 204 are supported rotatably around

a common axis.

A pair of endless drive chains 205 are wound around these
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pairs of sprockets 203 and 204, and stretched therebetween.
Then, a plurality of step boards 206 are coupled between the
pairof endless drivechains. Anupperguiderail 207 is installed
extending between these two pairs of sprockets 203 and 204 on
the side of forward path so as to guide step boards 206 in a
state of level. Further on the side of return path of step boards
206, a lower guide rail 208 is installed between these two pairs
of sprockets 203 and 204 such that stepboards 206 do not interfere
with the bottom porﬁion of support frame 201.

Further, also in this kind of auto lane 200,- in the
vicinities of the -above-mentioned two pairs of sprockets 203
and 204, such a guide means as described above is provided that
can reverse a direction of travel with an upper surface of step
board 206 maintained facing upward.

Therefore, it is not necessary to provide for a large
diameter sprocket so as to be able to rotate .stép board 206

upside down by turning 180°, thereby reducing the height of: ..

support frame structure 201, and thereby niinimizing a

construction work to dig the floor necessary for installing
the auto lane partly buried under the floor.

Aé described heretofore, the escalator apparatus
according to the invention has been provided featuring in that
the height dimension of the machine room for accommodating the
support frame structure 201 can be reduced so as to be able
to minimize the space for installation thereof, and that the
reversal of directions of movement of each step board can be

performed smoothly without interference.
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What is claimed is:

1. A passenger transportation conveyor apparatus having a

plurality of step boards connected endlessly to travel

circﬁlarly in a support frame provided between a lower floor

and an upper floor, wherein | ‘
each of said plurality of step boards is allowed to travel

circularly in a forward and a return routes with a surface of

step board maintained facing upward.

_2. A piséenger transportation conveyor apparatus having a
plurality of step boards connected endlessly to travel
circularly in a support frame provided between a lower floor
ar'xd an upper floor, wherein

each of said plurality of step boards is allowed to travel

_ éircularly in a forward and a return routes with a surface of

step board maintained facing upward, and wherein a guide rail.

is provided in an intermediate portion on said forward route. .

for guiding. said each of said plurality of step boards .as

maintained horizontally.

Apassenger transportationconveyor apparatus havingaplurality
of step boards connected. endlessly to travel circularly in a
support frame provided between a lower floor and an upper floor,
wherein ' |

said support frame structure is provided with a guide

rail for guiding each of said plurality of step boards to travel

circularly on both sides of forward and return routes
respecﬁively, and a discontinuity of said quide rail is provided
in the vicinity of a position at which said travel routes change

from the forward to return paths or vice versa, and further

RPN
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a transfer mechanism is provided in a space of this discontinuity
of said guide rail for transferring each of said plurality of
step boards with a surface of each step board maintained facing

upward between said forward and return routes or vice versa.

4. A passenger transportation conveyor apparatus having a
plurality of step boards connected endlessly to travel
circulariy in a support frame provided between a lower floor
and an upper floor, wherein _

' a guide means is provided between an end of said forward
route and an end of said return route for reversing a direction
of movement of each of said plurality of step boards with a

surface of step board maintained facing upward.

5. A passenger transportation conveyor apparatus having:

a paif of upper sprockets and a pair of lower sprockets supported ... .
rotatably on an upper floor and a lower floor sides, respectively - :

within a support frame structure provided extending between .

a lower floor and an upper floor; a pair of endless drive chains
wound around these pairs of sprockets as stretched therebetween ;
and a pair of step boards connected between this pair of drive
chalns for traveling cn.rcularly in a forward route and a return
route formed along a longitudinal direction of said support
frame structure, wherein

a front end portion of each one of said plurality of step

boards ina forwarddirection is connectedwithsaiddrivechains,

and each step board is allowed to pass between said pair of

upper éprockets positioned in the forward direction.

6. A passenger transportation conveyor apparatus having:
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a pair of upper sprockets and a pair of lower sprockets supported
rotatably on an upper floor and a lower floor sides, respectively
within a support frame structure provided extending between
a loﬁer floor and an upper floor; a pair of endless drive chains
wound around these pairs of sprockets as stretched therebetween ;
and a pair of step boards connected between this pair of drive

chains for traveling circularly in a forward route and a return

 route formed along a longitudinal direction of said support

frame structure, wherein ,

_ a rear end portion of each one of said plurality of step
boards ina forwarddirection is connectedwith saiddrivechains,
and each step board is allowed to pass between said pair of

lower sprockets positioned in a downstream of the forward route.

7. A passenger transportation conveyor apparatus having:

a pair of upper sprockets and a pair of lower sprockets supported

rotatably on an upper floor and a lower floor sides, respectively. -

within a support frame structure provided extending. between .

a lower floor and an upper floor; a pair of endless drive chains
wound around thesé pairs of sprockets as stretched therebetween;
and a pair of step boards connected between this pair of drive
chains for tra'velling circularly in a forward routé and a return
route formed along a longitudinal direction of said support
frame structure, wherein |

each one of said plurality of step boards is allowed to

pass between said pair of sprockets at least on one side of

a set of said upper and lower sprockets, and to pass along an

external periphery of said pair of sprockets on the other side

of the set of said upper and lower sprockets.
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8. A passenger transportation conveyor apparatus having:
a pair of upper sprockets and a pair of lower sprockets supported
rotatably on an upper floor and a lower floor sides, respectively
within a support frame structure provided extending between
a lower floor and an upper floor, one of these upper and the
lower sprockets being driven by a transport drive source; a
pairof endless drive chains wound around thesepairs of sprockets
as stretched therebetween; and a pair of step boards connected
between this pair of drive chains for traveling circularly in
a forward route and a return route formed along a longitudinal
direction of said support frame structure, wherein

each one of said plurality of step boards is arranged
to pass through a gap between said one of these upper and the

lower sprockets being driven by said transport drive source.

9. ' A passenger transportation conveyor apparatus havings. .

a pair of upper sprockets and a pair of lower sprockets supported -

rotatably on an uppér floor and a lower floor sides, respectively
within a. support ffame structure provided extending between
a lower floor and én'upper floor; a pair of endiess drive chains
wound around these pairs of sprockets as stretched therebetween;
and a pair of step boards, each having a riser plate associated
thej:'ewith, connected between this pair of drive chains for
traveling circularly in a forward route and a return routé formed
along a longitudinal direction of said support frame structure,

wherein

said each one of said plurality of step boards is ensured

to travel circularly on the forward and the return routes with
its surface of step board maintained facing upward, and wherein

said each step board is connected to said drive chain at its
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another end portion opposite to its connection to said riser
plate, further wherein said each step board is guided as
maintained in level while guiding said riser plate associated

therewith in a closed position on the forward route.

10. A passenger transportation conveyor apparatus having a

plurality of step boards connected endlessly for traveling

circularly in a support frame structure provided between an-

upper and a lower floors, wherein
said plurality of step boards are arranged to travel

c:.rcularly both in a forward and a return routes with a surface

‘of each one of said plurality of step boards maintained in a

state facing upward, and wherein a riser plate folding means
for retracting the same into a retracted position in its return

route is provided.

11.. A passenger transportation conveyor apparatus having:a |

plurality of step boards connected endlessly for traveling
circularly in a support frame structure provided between an
upper and a lower floors, wherein - |

a means is provided for folding a riser plate associated
with each one of said plurality of step boards into a retracted
position on a bottom‘of. said step board in the vicinity of an
end point of a forward route and for releasing the rise'r.plate
to jits initial position in the vicinity of a start point of

the forward route.

12. A passenger transportation conveyor apparatus having a
plurality of step boards connected endlessly for traveling

circularly in a support frame structure provided between an

CE W e e maeamne g e
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upper and a lower floors, wherein
a riser plate folding means for retracting a riser plate

is provided in the vicinity of an end portion of a forward route

for said plurality of step boards, and wherein a transport means

is providedonareturnroute for said stepboards for transpori:ihg
said plurality of step boards in a state with its surface
maintained facing upward and with said riser plate associated

therewith retained in the retracted peosition.

13. A passenger transportation conveyor apparatus according
to claim 12, wherein

said risér plate folding means is provided in a position
immediately before a start of reversal of directions of movement

of a step board.

14.  a passenger transportation. ' conveyor apparatus ..
comprising: an upper sprocket provided in an upper position;..

a lower sprocket provided in a lower position; an endless drive:

chain wound around said upper and the lower sprockets and
stretched therebetween ; a drive source for driving said drive
chain in a predetermined direction; a plurality of step boards
each of which 'being connected with said drive chain at one end
portion thereof, allowed to travel circularly in a forward and

a return routes thereof in a state having a surface of each

- step board for transporting a passenger thereon retained facing

upward; apluralityof riser plates eachof whichbeing associated

with each one of .said plurality of step boards, a base portion

of which is connected, capable of angular displacement, with

the other end portion of each step board such that the riser

plate isensuredtobepositioned inaclosurepositionsuspending
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in a bottom direction so as to close a gap between respective
adjoining step boards when traveling in the forward direction,
while in the return direction, the riser plate is folded into
a refracted position because a play end portion thereof opposite
to the base end is displaced angularly to approach the étep
board to become approximately parallel thereto immediately
before the step board reaches a lower transfer region between
the forward to the return routes; and a riser plate guide means
for guiding the step board in a lower transfer region with the

riser plate retained in the retracted position.

15. A passenger transportation conveyor apparatus according
to claim 14 wherein
said riser plate guide means comprises: an axial line

of rotation internal of the drive chain and parallel with an

and' a receiver portion formed thereon projecting into:a pathw: . :.

‘axial lineof rotationof one of the upper and the lower sprockets; .. .. . .:

of movement of the play end portion of the riser plate when. .

the step board descends along the lower transfer region with
the riser plate retained in the retr_acted pbsition, for
supporting_ and guiding the play end portion of the riser plate
in the transition of the step board in a lower direction of

the lower transfer region.

- 16. A passenger tranqurtation conveyor apparatus according

to any one of claiims 14-16, wherein .

said riser plate guide means comprises: an upper gﬁide
member which is disposed internal of a path of movement of the
play end portion of the riser plate, and has an upper guide

surface for supporting the play end portion of the riser plate
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by making contact therewith from the bottom when the one end
of the step board descends from the upper stretch support frame
region to the center portion of the lower transfer region; and
a lowér guidemember having alower guide surfacewhichis disposed
external of a path of movement of the play end portion of the
riser plate for supporting the play end portion thereof by making
contact therewith from the bottom thereof when the step board
moves from the center portion of the lower transfer region to
the lower stretch support frame regio:i.
.17 . A passenger transportation conveyor apparatus according
to any one of claims 14-16, further comprising:

a riser plate guiding piece which is disposed in the
vicinity of another sprocket for transferring a step board from
the lower stretch support region to the upper stretch support

-regioh for guiding the riser plate by making contact therewith

from the bottom when one end portion of the step board is moved.:

from the lower stretch support region to a center portion:.of

the upper transfer region where the drive chain is wound around
the another sproc‘ke‘l-: ; a first riser plate guide rail which is
provided in the upper direction of an axial line of rotation
of the ano_thef sprocket and horizontally for guiding the play
end portion of the riser plate by making contact therewith from

the bottom thereof when the step board is transferred fi:om the

.. center portion of the upper transfer region toward a downstream

in the upper stretch support region; and a second riser plate

guide rail for guiding the play end portion of the riser plate

guided thereto by the first riser quide rail in a lower direction
by making contact therewith from the bottom such that the riser

plate is positioned in the closure position immediately before

Sa e it ot e, e
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the step board reaches the conveyor region.
18. A passenger transportation conveyor apparatus according
to any one of claims 14-17 wherein

said drive chain is stretched along a staircase ha‘ving
a level platform in an intermediate section between an upper

and lower floors.

19. A passenger transportation conveyor apparatus comprising
a plurality of step boards connected endlessly to travel
circularly in a forward and a return routes in a support frame
which is installed on a staircase connecting between an upper
and a lower floors, wherein

each one of said plurality of step boards is allowed to

. reverse a direction of travel from the forward to the return

routes or vice versa with the riser plate associated with each

step board foldéd in its retracted position.

20. A passenger transportation conveyor apparatus acdording
to claim 19, wherein |

said each step board is ensured to travel circularly in
the forward ahd the return routeé with its upper surface always

retained facing upward.
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