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SPECIFICATION

5 TITLE OF THE INVENTION
ESCALATOR APPARATUS
BACKGROUND OF THE INVENTION
Field of the Invention:
The present invention relatés to an escalator which
10 ordinary users and wheelchair users can commonly use,
particularly to an escalator having a footstep suitable to

load a wheelchair.

Description of the Related Art:

15 Such a conventional: escalator capable of loading a
wheelchair as shown, for example, in Japanese Patent
Application Laid-Open No.209194/1992, lifts a movable footstep
neighboring a lower side of a special footstep to the same
height and slopes a movable footstep neighboring an upper side

20 of the special footstep so as to go down to the height of the
special footstep, for securing the wheelchair loading step.

In the above conventional technique, since the footstep
neighboring the upper side df the special footstep needs to
be sloped down by one7step height, a riser attached to the

25 sloped footstep alsé needs to be sloped down. Therefore, the
riser has such the cqnsp;tution that the riser bends at the
middle line in ordef;;béuto interfere with a riser on a

returning way side. The above-mentioned conventional



| oad a wheel chair. Description of the Related Art: 15 This S ch a_
conventional escal ator capable of |oading a wheelchair hﬂﬂ
exanpl e, in Japanese Patent Application Laid-Open No. 2091 7i
novabl e footstep neighboring a | ower side of a special. fo

hei ght and declines a novabl e footstep ne& ghboring an upper S|de 20 of
the special footstep so as to go down to the height of the special

f oot st ep, foonsedtnitignt hasviteelfolldiowingaprablemephat the bend mechanism

of an escalator becomes complicated, the motion of the riser
also becomes complicated since the fiser needs to be lowered
as bending it, and the height of a frame body needs to be made
5 larger than the one of a usual escalator since the lower part
of the footstep projects by a little length and the height of
the frame body needs to be made higher by the projecting

length even if it is lowered as bending it.

10 SUMMARY OF THE INVENTION
Objects of the Invention:

The present invention has been achieved in considefation
of the above-described problems, and objects of the present
invention are as follows.

15 An object of fhe present invention is to offer an
escalator capable of securing a wheelchair loading face
without changing the size of a frame body.

Another object of the present invention is to offer an
escalator wherein the mechanism and the operations of the

20 sloped footstep are simple.

Further, another object of the present invention is to
offer an escalator wherein the slope angle of the sloped
footstep is smaller than the angle of a conventional escalator
and g.wheelchair lbading face can be also secured.

25 J
Methods Solving the Problems:

In order to attain the above-mentioned objects, the

present invention has the following constitutions. That is,
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a riser attached to the declined footstep al so ne

h nRKemaved -
down. Therefore, the riser has such the constitution that ﬁi S

not to interfeere with a riser on a returning

The above-nmentioned conventi onal
an escalator, by the present invention, having a plurality of

special footsteps inserted between some two of plural usual
footsteps endlessly connected each other, the plurality of
special footstep operating as wusual footstep in wusual
operations and forming a wheelchair loading face by being
extended in transporting the wheelchair, said escalator
comprising:;

a wheelchair loading footstep formed by 1lifting the
plurality of special footsteﬁs, and

a sloped footstep connected to an upper and front end of
the wheelchair loading footstep, and sloped so that a lower
end of the sloped footstep faces to the upper and front end
of the wheelchair loading footstep.

By the above-mentioned constitution of an escalator, the
height of an escalator by the present invention can be made
the same as that of a conventional escalator, since the sloped

footstep is sloped so as to face to the lifted wheelchair

-loading footstep, which can make the angle of the slope of the

sloped footstep small, and the lower part of the riser of the
sloped footstep does not project under guide rails even in a
down-moving way of the riser. Then, since the angle of the
slope of the sloped footstep is small, the lower part of the
riser does not project without bending the riser and the
constitution and the operations of the sloped footstep are

v

simple.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is an outline perspective view of a main part of

neﬂJ
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footsteps showing an embodiment of an escalator by the present
invention.

Fig.2 is an outline side view showing the whole of the
escalator to which the footsteps shown in Fig.l is applied.

Fig.3 is a side view showing the states of the footsteps
shown in Fig.l at the getting-on or off plate of the lower
floor.

Fig.4 is a side view showing the operation states of the
footsteps shown in Fig.3.

Fig.5 is a perspective view of one of the footsteps shown
in Fig.l.

Fig.6 is a cross sectional view of the footstep shown in
Fig.5.

Fig.7 is a half cross sectional drawing of Fig.4 viewed
from the line VII-VII.

Fig.8'is a half cross sectional drawing of Fig.6 viewed
from the line VIII-VIII.

Fig.9 is a half cross sectional drawing of Fig.6 viewed
from the line IX-IX.

Fig.10 is a half cross sectional drawing of Fig.6 viewed
from the line X-X.

Fig.1l1l is a side view showing the states of the footsteps
shown in Fig.l at the slope distance.

Fig.12 is a side view showing the states of the footsteps
shown in.Fig.l at the getting-on or off plate of the upper
floor.

Fig.1l3 is a perspective view of aﬁother embodiment of the

footsteps shown in Fig.5.

by the prOJectlng

ey



length even if it is lowered as bending it. 10 SUWARY OF THE | NVENTI ON
bj ects of the Invention: The present invention has be€ThissShést HasBier Keplaced

consi deration of the above-described problenms, and obj eclS !J “mmr ]

i nvention are as follows. 15 An object of the pre
to offer an escal ator capabl e of securingsa wheel chair |o0a ace
changi ng the size of a frane body.

Fig.14 is a figure, corresponding to Fig.4, showing

another example of wheelchair loading footsteps.

DETAILED DESCRIPTION OF THE EMBODIMENTS
5 Hereinafter, details of the present is explained based
on embodiments referring to drawings.
An example of an escalator by the present invention is
explained referring to figures 1 to 12.
At first, the constitution of an escalator by the present
10 invention is as shown in Fig.2. That is, special footsteps 4
and 5 are inserted between some two of plural usual footsteps
3 endlessly and movably connected each other are supported by
a frame body 2 provided between an upper floor 1lU and a lower
floor 1D. The.'special footsteps 4 and 5 offer the same
15 function for use of usual users as the usual footsteps in
usual . operations of the escalator. Handrail panels 6 are
provided at the left and right sides of the usual footsteps
3 and the special footsteps 4 and 5 in the moving direction
of the escalator, and movable handrails 7 are respectively
20 guided and supported on each periphery of the handrails 7 and
move simultaneously with thé series of footsteps. Each step
of the usual footsteps 3 and the special footsteps 4 and 5,
has a pair of wheels 8A and 8B at the right and the left side
of the footstep, and moves on guide rails 9A and 9B fixed to
25 the frame body 2. ’
The special footsteps 4 and 5 are prepared for securing
a wheelchair loading face in operations for transporting a

wheelchair, and the constitution of the special footsteps 4



Anot her object of the present invention is to offer an escalator wherein

Furt her,

wherein the sl ope angle of the declined footstep is snal

of a conventional escal ator and a wheel chair |oading face can
secured. 25 Methods Sol ving the Probl ens:
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has a face extension step 10 as shown in Figs.l, 3 and 4. The
face extension step 10 is composed of movable steps 10A and
10B fixed to an upper part of the end part of a lower side,
namely, a riser 4R by hinge connection, and a movable step 10C
movably connected to the end part of an upper side of the
movable sfep 10A by hinge connection. And the face extension
step 10 is constructed so as to rise leaving narrow steps 11
at the both sides of the step 10, and the movable steps 10A
and 16c are folded up in piles on the movable step 10B as
shown in Fig.4. Then, the surface 10S of the movable steps 10A
and 10C is kept at the same height as that of the narrow steps
11 when they are folded up.

Further, the movable step 10B is supported by a base 45
( shown in Figs.l and 6 ), and lifted and lowered by a lift
mechanism 12 such as a cross-link mechanism. And the movable
step 10A is fbtated bf 180 degrees by using an extension
mechanism composed of a extension arm 13, a connection link
14 and a connection pin 15 from the folded up state to such
a state as to form the wheelchair loading face together with
the movable step 10B, with lift of the movable step 10B.

Then, the 1lift mechanism 12 is driven by a drive
mechanism 16 provided at the base 4B of the footstep 4, and
the drive mechanism 16 is fed and operated by a power source
( not-shown in a figure ) provided at the frame body, facing
to each position of,a lower floor plate and an upper floor
plate where the special footstep 4 stops.

Then, the constitution of the special footstep 5 has a

step 17 to be sloped as shown in Figs.l and 4, and 5 to 10.

t he mechani sm and t he operations of the declined footst enusss’neetﬂasrmbleReplaced

anot her object of the present inventionis to of ﬂ'“kg “tu
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I'n order to attain the above-nenti oned objects, the preseﬁf“rnventlon ha§—
the follow ng constitutions. That is, REPLACEMENT  SHEE:

. Ieetdhs Ben Re
havi ng an endl ess | oop of steps, in mhlch t wo nelghbor|ng
adapt abl e structures such that said \\“\“\m‘ ]
: 7

The step 17 to be sloped is constructed so as to be sloped

leaving narrow steps 18 at the both sides of the step 17 and

a riser 18R connected to the steps 18. And the step 17 to be

sloped is formed together with a riser 17R having the same

5 width as that of thé step 17, and the side opposite to the

riser 17R of the step 17 is supported by inner wall bodies 18W

for connecting the narrow steps 18 to the riser 18R via a
support axis 19.

And the step 17 to be sloped has step supporting rods 20

10 going in and out to the inner wall bodies 18W in the

horizontal direction at the backside space of the step 17. The

step supporting rods 20 support the step 17 so that, as shown

in Fig.7, the face of the step 17 has the same height as thosé

of the narrow steps 18, and pass rod guiding plates 17f, and

15 the top parts 20E of the rods 20 are engaged into engagement

holes 18H of the inner wall bodies 18. Then, the rods 20 are

to be withdrawn from the engagement holes 18H by a drive

mechanism 21 having functions of a electromagnetic plunger and

a motor, in order to disconnect the engagement of the top

20 parts 20E of the rods 20 and the holes 18H. The drive

mechanism 21 is supported by a support frame 17F provided at

the backside space of the step 17, and a power source for the

drive mechanism 21 is connected to the power feeding part of

theldrive mechanism 16 for.the special footstep 4 neighboring

25 the special footstéﬁ 5 in the lower side, via a cable 23.

Further, the rods 20 have small pinions 22 of a shape long in

the longitudinal direction, each of which is engaged in a rack

25 of a slope holding arm 24.



escal ator is operable in a.wheel chair transporting node as well as an

ordinary operating node, wherein, a first tread provi dedhisSig Benq Replaced
sai d two neighboring steps, which is.lower than the secon mh%i’
said steps are on the upper side of said escalator, is raj I ts _J

ordinary tread position to provide at leagpt a part of a wheelchair |oading
face in said wheelchair transporting node, and a second tread provi ded on

sai d second one @hesA1bgeVhilldity iSrmiecld Nsdbe Wbidsr 68PERE barifhge of

ordinary tread position
the riser 17R by their tops 24E as shown in Figs.4 and 5 in

the usual operations or before the operétions for transporting
an wheelchair. And, as shown in Figs.6 and 7, each of the arms
5 24 has such a length that the arm passes the riser 17 by using
a rod guiding part 17G provided at the backside space of the
step 17 to be sloped and engaged with the base 4B positioned
after the face extension step 10 ( 10B ) of the special
footstep 4 neighbdring the footstep 5 in the lower side, in

10 the operations for transporting a wheelchair. Although the
angle of the slope of the sloped footstep 17 is set by
projection of the step supporting rods 20, in case the rods
20 do not project by any chance, the angle of the slope of the
step 17 can not be restricted and the bottom part of the riser

15 17R goes down further beyond the guide raiis 9B. Then, in
orderlto avoid such a trouble, stoppers 26 shown in Fig.l1l0 are
prepared at the inner wall body 18W so that sloping of the
bottom part of the riser 17R stops at the position which does
not go down beyond the guide rails 9B.

20 In the usual operations of the escalator having the
above-mentioned constitution, the face extension step 10 is
folded up so that the surface 10S of the movable steps 10A and
10B df'the special footstep 4 is at the same height as that
of the narrow steps 11, and the step 17 to be sloped of the

25 special footstep 5 i; horizontally héld at the same height as
that of the narrow steps 18. By operating the series of
footsteps including usual footsteps 3 in the above-mentioned

states, usual users can utilize the escalator as a general



toward said raised first tread such that the | ower edge—ef-said inclined
second tread approaches the upper surface of said raised,first tread in

sai d wheel chair transporting node. By the above-nentionedi) laced
an escal ator, the height of an escal ator by the present iH i' ﬂﬂe -]
made the same as that of a conventional escalator, since t

"footstep is declined so as to face to the raised wheel chair | oading -

footstep, wgkehigaaBriake the angle of the slope of the declined footstep
small, and the lower part of the riser of the

On the contrary, in the operations for transporting a
wheelchair from a lower floor 1D to an upper floor 1U, the
special footsteps 4 and 5 stop near a getting-on plate 1P of
5 the lower floor 1D as shown by Fig.3 when a command for
operations of the wheelchair transportation is generated by
operation of a button by a person in charge or a wheelchair
user. The spot position corresponds to the horizontal interval
a of the guide rails 9A and 9B if the special footstep 4 is
10 . used and there is not a difference in level between the
footstep 4 and a usual footstep 3 following the footstep 4.
However, the special footstep 5 already exists at the concave
interval b of the guide rails 9A and 9B and at the 1evei
higher than the special footstep 4, and there is a difference
15 in level of H, between the footstep 5 and the footstep 4
-following the footstep 5. In the time, a usual footstep 3
preceding the footstep 5 exists at the slbpe interval c and
there is a difference in level of H,, which is generated in
the normal operations, between the usual footstep 3 and the
_ 20 special footstep 5. In the state, the usual footstep 3
following the special footstep 4 projects by the length of L,
from the top part of the getting-on plate 1P. The length of
L, is such a length that the movable step 10C of the
mentioned-later face extension step 10 covers a part of the
25 getting-on plate lewhen the movable step 10C is rotated and
extended, which avoids the generation of a large gap between
the face extension step 10 and the getting-on plate 1P. Then,

in the state that the movable step 10c is rotated and



declined footstep does not project under guide rails evahjsisheefdd Bedn-Repl

way of the riser. Then, since the angle of the slope of t

footstep is small, the |ower part of the riser does not pﬂmwa“!n\mn%
bending the riser and the constitution and the operations '
footstep are sinple.
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extended, the length of the step 10 is extended to one and
half of the length of a usual step, following the getting-on
plate 1P.

When it is confirmed that the special foot steps 4 and
5 stop at the above-mentioned positions, a power feeding part
( not shown in é figure ) such as a feeding plug, connected
to a power source provided at the frame body 2 facing to the
drive mechanism 16 of the special footstep 4, is automatically
moved and connected to a terminal of the drive mechanism 16.
By the power connection, the drive mechanism 16 is driven,
which operates the 1lift mechanism 12 and 1lifts the face
extenéion step 10. And, by the lift of the step 10, the
movable step 10A is rotated by 180 degrees by using thé
extension mechanism composed of the extension arm 13, the
connection link 14 and the connection pin 15, and forms a
horizontal wheelchair loading face together with the movable
step 10B, as shown in Fig.4. Then, as shown in Fig.3, fhe
movable 10c inclines so as to be'engaged with the getting-on
plate 1P, which makes it smooth that a wheelchair 27 gets on
the escalator. And, if front wheels 27F of a wheelchair can
easily go over .the movable step 10C in getting-on the
escalator, it is not always necessary to make the movable step
10c engaged with the getting-on plate 1P. Further, the
elevating height H, of the face extension step 10 is such a
height that the heiéht H, by which the rotated and extended
movable step 10A is not engaged with the getting-on plate 1P,
can be secured, and the height H, is almost equal to the

difference in level of H, between the special footsteps 4 and

goed

g
ecl1 ned ]
BRI EF DESCRI PTI ON CEOTHE DRAWNGS . Fig.1 is an outline



REPLACEMENT SHEET 4 footsteps show ng an enbodi nent Qﬂ_anﬂesealator by The
present invention. Fig.2 is an outline side VIeM/ShOMAng acddhe

escalator to which the footsteps showmn in Fig.l is app |g
is a side view showi ng the states of the footsteps \‘“ “““\“‘\ “
11

5 at the stop positions.
Simultaneously with the formation of the wheelchair
loading face by the special footstep 4, the drive mechanism '
21 of the special footstep 5 is fed via the cable 23 connected
5 to a power feeding part provided at the special footstep 4 and
pulls the step supporting rods 20 as rotating them. By the
operations of the step supporting rods, the slope holding arms
24 are moved via the small opinions 22 and the racks 25, and
the fop parts 24E of the arms are projected and made engaged

10 with the upper face 4P of the base 4B after the face extension
step 10 of the special footstep following the footstep 5 is
lifted. Then, since the top parts 20E are withdrawn from the
engagement holes 18H provided at the inner wall bodies 18W of
the narrow steps 18 by the pulling of the step supporting rods

15 20, the step 17 to be sloped loses the horizontal attitude
keeping force and becomes rotatable on the support axis 19.
However, the step 17 does not incline and keeps its horizontal
attitude since the slope holding arms 24 are engaged with the
upper face 4P of the base 4B of the special footstep 4.

20 In the above-mentioned situation, a wheelchair is
operated to get on the escalator. That is, as shown by two-dot
chain lines in Fig.3, a wheelchair is conducted to get on the
extended steps 10A to 10C from the getting-on plate 1P by
pushing it. Then, as shown in Fig.4, the movable step 10c is

25 rotated automaticaliy or manually and set as stoppers for rear
wheels 27R of the loaded wheelchair 27.

Then, the restart command is generated by operating a

start button specially provided for operating a wheelchair



shown in Fig.1 at the getting-on or of f plate of the | Iomer fl Fh&m4 is

a side view showing the operation states of the footst
10 - Fig.5 is a perspective view of one of the foo
Fig.l. Fig.6 is a cross sectional view of the footstep

Fig.7 is a half cross sectional drawi ng qf Fig.4 viewed

transportation, and the wheelchair transporting operations are
started. And the loaded wheelchair enters the slope interval
c via the concave interval b of the guide rails 9A and 9B. In
the usual operations, there is the différence in level of H,
5 between the footsteps 3 and 4, or the foot steps 4 and 5. On
the other hénd, in the wheelchair transporting operations, the
difference in level between the movable steps 10A and 10B and
the narrow steps 18 of the special footstep 5 is H; since the
movable steps 10A and 10B is lifted by H; between the special
10 footsteps 4 and 5, where H; is [ H, - ( H; + the thickness of
the movable step 10A ) J. Then, in proportion to the
enlargement of the difference in level between the special
footsteps 4 and 5 on the way from the concave interval b tb
the slope interval c, the slope supporting arms 24 from the
15 top part of the sloped step 17 goes down on the upper face 4P
of the base 4B of the special footstep 4. And the sloped step
17 inclines on the support axis 19 by the lowering of the
slope supporting arms, which makes the difference in level of
H, between the edge at the riser side of the narrow steps 18
20 of the special footstep 5 and the edge at the riser side of
the sloped step 17. Although the bottom part of the riser 17R
connected to the sloped step 17 is lowered by H; due to the
inclining of the sloped step 17, the amount of the lowering
can be reduced and the bottom part does not go down beyond the

25 guide rails 9A and'éB since the difference in level of H; is .
decreased by liftipg the movable steps 10A and 10B. Then, the
height of the edge at the riser side of the slbped step.17 (

the lower edge of the sloped step ) is kept almost the same



15 fromthe line VII-VII. Fig.8 is a half cross secthﬂggmm{

Fig.6 viewed fromthe line VIII-VIlIl. Fig.9 is a half cro el“”d
drawing of Fig.6 viewed fromthe line I X-1X 20 Ja
cross sectional drawing of Fig.6 viewed fromthe Iine X-

view showi ng the states of the footstepsighown in Fig.1 at the slope
di st ance. '

as that of the movable step 10B. Therefore, since a large gap

is not generated between the sloped step 17 and the movable

step 10B, clothes are prevented from being rolled in. Further,

even if the front wheels 27F of the wheelchair on the movable

5 steps 10A and 10B protrude to the special footstep 5 ( as

shown in Fig.1ll ), the protrusion does not interfere with the

motion of the special footstep 5 and the stable operations of

the wheelchair transportation can be realized. Then, even if

the height of a foot stand 28 of the wheelchair 27 is so low

10 as that of the foot stand 28° shown by two-dot chain lines in

Fig.1ll, the interference between the front wheels and the

footstep 5 can be avoiaed.

When the special footsteps 4 and 5 enter the convei

interval 4 and the horizontal interval e of the upper floor

15 side via the slope interval c of the guide rails 9A and 9B,

the difference in level between thelmovable step 10 and the

special footstep 5, which is H; at the slope interval c, is

decreased to a very small difference. And the slope supporting

arms 24 elevate on the upper face 4P of the base 4B of the

20 special footstep 4 correspondiné to the difference decrease

and keep the step 17 horizontal. Then, the series of footsteps

stops . when the difference in level between the special

footstep 5 and the usual footstep following the footstep 5

disappears, and the difference in level between the narrow

25 steps 11 of the sped;al footstep 4 and the narrow steps 18 of

the special footsteps 5 becomes almost H; which is the
difference at the getting-on plate in the lower floor.

There is a power feeding part ( not shown in a figure )
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such as a feeding plug connected to a power source of the
frame body 2, facing to the drive mechanism of the stopped
special footstep 4. In the situation, the movable steps 10A
and 10B are left as lifted and the wheelchair is conducted to
get off the escalator to the getting-off plate 1P of the upper
floor by pushing it.

After the getting-off of the wheelchair is finished, the
command of finishing the wheelchair transporting operations
or the command of returning to the usual operations is
generated by operating a operation mode button by a person in
charge or a wheelchair wuser. When these commands are
generated, the power feeding part is automatically moved and
connected to the terminal of the drive mechanism 16. By the
conneqtion with the power source, the drive mechanism 21 of
the special footstep 5, shown in Fig.7, is driven inversely
to the above—mentionéd motion, and projects the step

supporting rods 20 in the right and the left direction and

”éngages the top parts 20E of the rods 20 into the engagement

holes 18H provided at the inner wall body 18W of the narrow
steps 18, for keeping the attitude of the step 17 horizontal.
Simultaneously, the engagement of the slope holding arms 24
with the special footstep 4 is released by withdrawing the
rods 24 from the surface of the basé 4B. While or after the
slope: holding rods 24 are withdrawn from the base 4B, the
drive mechanism 16!of the special footstep 4 is inversely
driven, and the movable steps 10A and 10C are rotated by 180
degrees and folded up in piles on the movable step 10B. Then,

by driving the l1ift mechanism 12 downward, the folded up face

laced
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figure, corresponding to Fig.4,. show ng ahotﬁé? exanpl e of

oadi ng footsteps. DETAI LED DESCRI PTI ON OF THEBSEREIDIs 1Rced

details of the present is explained based on
referring to drawi ngs. An exanple of an escalator by the i on
Is explained referring to figures 1 to 125 At first, the constitutl
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escal ator by the present 10 I nvention is as shown in Fig.2. That is,
speci al footgteatsfon step 10 is stored at the predetermined position.
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If it is confirmed that the special footsteps 4 and 5
return to the usual states by a detection mechanism such as
a detection switch, the series of footsteps is restarted and
returns to the usual operations.

Although the operations for transporting a wheelchair
from a lower fldor 1D to an upper floor 1lU is explained above,
the operations inverse to the above-explained operations are
executed in transporting a wheelchair from an upper floor 1U
to a lower floor 1D.

That is, when the command of operations for the
wheelchair transportation is generated, the special steps 4
and 5 stop at the position shown by Fig.l1l2 in the state that
the movable steps 10A and 10C are folded up in piles on the
movable step 10B. And if the stop of the escalator is
confirmed, the face extension step 10 is lifted from the base
4B, and the movable steps 10A and 10C are rotated by 180
degrees to the movable step 10B and the wheelchair loading
face is formed. Then, the wheelchair is conducted to get on
the formed face and the series of footsteps is restarted.

When the special footsteps 4 and 5 arrive at the
predetermined position of the lower floor 1D, the footsteps
4 and 5 stop in the state shown in Fig.4. When the command of
returning to the usual operation is generated after the
getting-off of the Qheelchair, the movable steps 10A, 10B and
10C are folded up. Then, after the step folding up completion,
the series of footsteps is driven and returns to the usual

operations.



and 5 are inserted between sonme two of plural usual foot

I
and novably connected each other are supported by a frane 3 ﬁm e m%F
bet ween an upper floor IU and a |lower floor 1D. The speci m {#¥land
5 offer the sane 15 function for use of usual users as t

footsteps in usual operations of the escgpator. Handrail panels 6 are
provided at the left and right sides of the usual footsteps 3 and the

speci al foot st epag/ Gl dirida HBOvRYitie dbrfilbsdinénté hhveethal Followdng
novabl e handrails 7 are respectively
effects. '

(1) Since a wheelchair loading face is formed by exteﬁding

a step face of one special footstep 4 which stops near a
5 getting-on plate 1P at an entrance of an escalator, the

wheelchair loading face can be formed if one and half steps
are held.horizontal. Therefore, by the embodiments, it is
possible to set the needed horizontal length at the getting-on
plate so short as that of an usual escalator and to avoid

10 increase of the size of an escalator for transporting a
wheelchair.

(2) Since the downward moving distance of the riser of the
sloped step can be shortened, the bottom part of the risef
does not go down over the footstep guide rails without bending

15 the riser of the sloped step. Therefore, it is possible to
suppress increase of the height of the frame body while
avoiding interference between the bottom of the riser and the
footsteps on the returning way.

(3) Since lowering further more from the preset position or

20 abnormal lpwering of the sloped step 17 can be prevented by
prepa;ing the stoppers 26 for engaging the step 17 with the
stoppers, besides the slope holding arms 24, the reliability
of the escalator can be more increased.

(4)- Since the gradient of the sloped step 17 changes

25 corresponding to th; height of the movable step 10B.of the
lower side of the special footstep 4, a difference in level
between the lower end part of the sloped step 17 and the upper

end part of the movable step 10B is not generated, which can



20 guided and supported on each periphery of the handrails 7 and nove
sinmul taneously with the series of footsteps. Each step OfThhSMﬂShaBmchlmmd
footsteps 3 and the special footsteps 4 and 5, has a pair mll (m

8B at the right and the left side of the footstep, and nnv
9A and 9B fixed to 25 the frame body 2.37The special fobtsteps
prepared for securing a wheel chair |oading face in operations for

t ranspor t i ngavio M eflEH adr . adEhdrie £HNBITiKg-Om Q£ tdroanasi al footsteps 4

and 5 are

Although the full length in the moving direction of the
sloped step 17 is sloped in the above-explained embodiments,
a special footstep 29 having such a structure as shown in

5 Fig.1l3 can be also used. The special footstep 29 consists of
a U-shaped datum step composed of side narrow steps 30
provided at the right and the left side of the footstep 29 and
an upper end part narrow step 31, and the step 32 to be sloped
which is the rest part obtained by removing the U-shaped datum

10 step from the full footstep 29. Since the angle of the slope
of the sloped step 33 can be more enlarged even if the
lowering amount of the riser.32R is the same as that in the
above-mentioned embodiments, by shortening the length in the
moving direction of the step to be sloped, the sloped step 33

15 can be a more powerful stopper for the front or the rear
wheels of a wheelchairs.

Although the wheelchair loading face is formed by the
face extension step 10 of one special footstep 4 in the above
embodiments, the wheelchair loading face can be also by using

20 each movable step of a plurality of special footsteps, as
shown by Fig.14.

In the embodiment shown by Fig.14, the special footsteps
5, 33 and 34 are connected between some two of the usual
footsteps eﬁdlessly'connected each other. And the constitution

25 and the operations éf the special footstep 5 are the same as
those of the above-mentioned embodimenté, but those of the
spec;al footsteps 33 and 34 are different from those of the

above-mentioned embodiments. The special footsteps 33 and 34



6 has a face extension tread 10 as shown in Figs.1, 3 and 4. The face

extension tread 10 is conposed of novabl e steps 10A and 106#s

connecti on,

e ¢¢n Beplaced
upper part of the end part of a |ower side, nanely, a ri'ser m

and a novabl e step 10C 5 novably connected to t

an upper side of the 18

10

15

20

25

have the respective independent 1lift mechanism 12. Then, the
lower side special footstep 33 has a movable step 35 lifted
by the 1lift mechanism 12 and a movable step 36 rotatably
connected to the lower edge.part of the movable step 35. And
the movable step 36.is rotated and sloped as the movable step
10C in the above-mentioned | embodiments, according to the
elevating of the movable step 35. And the special footstep 34
has a movable step 37 lifted by the lift mechanism 12. Then,
such as an engagement part of the slope holding arms 24 for
securing the slope of the sloped step 17 as explained in the
above-mentioned embodiments, is formed on the base of the
special footstep 34.

In the operations for elevating a wheelchair by ah
escalator having the above constitution, when the command of
the wheelchair transporting operations is generated by
operating an operation mode button, the special footsteps 33
and 34 appears in the horizontal state and the series of
footsteps stops if the height of the special footstep 5
becomes higher than that of the special footstep 34 by H, (
the same height difference as that in the above-mentioned
embodiments ). After confirming that the escalator stops, the
wheelchair is conducted to get on the escalator by bestriding
the both of the special footsteps 33 and 34. Then, by
operations of a start button by a person in charge or a
wheelchair wuser, ';ach of the 1lift mechanisms 12 is
simultaneously driven and lifts each one of the movable steps
35 and 37 by about H;. With lifting of the movable steps 35

and 37, the movable step 36 rotates so that the free side of

i

I



novabl e step 10A by hinge connection. And the face extension tread 8- +s——
constructed so as to rise leaving narrow steps 11 at the both sidespof pblifeq

step 10, and the novable steps 10A and 10C are fol ded up i < !
novabl e step 10B as 10 shown in Fig.4. Then, the surface_]{ mﬁﬂﬂ '
novabl e steps 10A and 10C is kept at thejganme hei ght as that -
steps 11 when they are folded up. Further, the novable step 10B is

sulp_p](c)[ted bythe ks 4 (risedMFrich Fihes hbraxdnta)l sutd atowh BE twasadcd by
o chain lines in the figure, and serves as a stopper for the
rear wheels 27R of the wheelchair 27. Other parts operates so
as those in the above-mentioned embodiment, and then the
5 escalator restarts.

After the special footsteps 5, 33 and 34 stop at the
upper floor and the wheelchair 27 is conducted to get off the
escalator, the special footsteps 5, 33 and 34 returh to the
usual states, and the series of footsteps is driven for

10 returﬁing to the usual operations, by the command of returning
to the usual operations.

Although the horizontal part at the entrance is longer
than the one and half steps of horizontal part in the above-
mentioned embodiments since the eécalator having the above

15 constitution needs two step of horizontal part at the getting-
on plate 1P at the entrance, this embodiment has the same
merits as the above-mentioned embodiments except the above
demerit.

In the embodiment shown by Fig.1l4, both of the following

20 examples are available: an example wherein the lift mechanism
12 is ‘provided only at the special footstep 34 and lifts the
movable step 37 and the movable step 35, connected to the
movable step 37, of the special footstep 33 and an example
having the constitution inverse to that of the former exémple.

25 Then, since one lif£ mechanism needs only to be provided in
such an example, the construction cost becomes cheaper.

As mentioned above, by the present invention, the

wheelchair loading face can be secured without increasing the



15 mechani sm 12 such as a cr.oss-1ink nmechanism And the novabl e step 1I0A
is rotated by 180 degrees by using -an extension nmechani sm CTHIRNS&R HagBeeReplaced
extension arm 13, a connection link 14 and a connection pin
folded up state to such a state as to formthe wheelchair | o*ﬂmnwymﬂ!l _ ]]
together wth 20 the novable step 10B,20ith lift of the nov .

Then, the lift mechanism 12 is driven by a drive nmechanism 16 provi ded at

the base 48ngfighte beoteh&p thameNdbbég, drdnd fhehasbrstifutsohedmndthe
operated by a power source :

operations of the step to be sloped can be simplified.
Furthermore, the present invention has such a merit that the
wheelchair loading face can be secured by a smaller angle of

5 the slope of the step to be sloped.
10
15
20

25



-( not shown in a figure ) provided at the frame body,'faang_ZS tO-each————
position of a |lower floor plate and an upper fl oor plate mhere th k H
footstep 4 stops. Then, the constitution of the special ﬁm‘ I Tiird

step 17 to be declined as shown in Figs.1l and 4, and 5 to 10
REPLACEMENT SHEET 21
1. An escalator having a plurality of special footsteps

WHAT IS CLAIMED IS;

connected between some two of usual footsteps endlessly
connected each other functioning in the same way as said usual

5 footsteps in usual operations, and at least one step being
provided on each one of said plurality of special footsteps,
said at least one step being extended and forming a wheelchair
loading face in. wheelchair transporting operations, said
escalator comprising:

10 a wheelchair loading footstep formed by lifting said at
least one step provided on each onelof said plurality of
special footsteps; and

a sloped footstep having a step to be sloped, facing té
an upper part of said wheelchair loading footstep, of which

15 a lower end edge lowered near an upper part of said lifted

step.

2. An escalator having a plurality of special footsteps

connected between some two of usual footsteps endlessly

20 connected e_:ach other, said plurality special footsteps forming

a wheelchair loading face by extending a step provide thereon

in wheelchair transporting operations, said escalator
comprising:

.said step lifted from a position of said usual footsteps

25 and forming a wheeiéhair loading face.ﬁhen said plurality of

special footsteps run at a slope interval in said wheelchair

transporting operations; and

a sloped footstep having a step to be sloped, of which

\\Il\ll\ \\\l\\ |||\\ \\l\l | \lI\



7 The step 17 to-be-declined is constructed so as to be declined |eavin
narrow steps 18 at the both sides of the step 17 and a1mh§me$BEe

e
to the steps 18. And the step 17 to be declined is forne h a
riser 17R having the same 5 width as that of the step 17

opposite to the riser 17R of the step 172ps supported by inner wall bodies
18Wfor connecting the narrow steps 18 to the riser 18R via a support axis

19. a lower end edge is lowered near an upper part of said lifted

step.

. 3. An escalator having a series of usual footsteps endlessly
5 connected each other and moving said usual footsteps, said
escalator comprising:
at least one footstep connected between éome two of said
usual footsteps and forming a wheelchair 1loading face by
lifting a step provided on said at least one footstep; and
10 another footstep provided at an upper stage for said at
least one footstep, said another footstep beingroperated to
approach near an upper part of said formed wheelchair loading
face by sloping said another footstep near an upper part of
said fodtstep.
15
4. An escalator having_usual footsteps endlessly connected
each other, said escalator comprising:
a first footstep having a step thereon, connected to said
usual footsteps, said step being lifted and forming a
20 wheelchair loading face; and
a second footstep connected to said first footstep at an
upper stage for.said first footstep, operated to approach an
upper part of said formed wheelchair loading face by sloping
said second footstep.
25
5. An escalator according to one of claims 1 to 4, wherein
said step to be lifted is 1lifted lower than an upper

neighboring footstep at a slope interval in wheelchair

* ¢ L M s =




And the step 17 to be declined has'step supporting rods—20-10

backsi de space of the step 17. The step supporting rods 2

17 so that,

and out to the inner wall bodies 18Win the horizontal ﬁhsr@g&hg;%at t

as shown in Fig.7, the face of the step 17 ha "Euw

as those of the narrow steps 18, and pasg3rod guiding pla
the top parts 20E of the rods 20 are engaged into engagenent hol es 18H of
the i nner wahblanspdiradiniBopBrationse rods 20 are to be withdrawn fromthe

engagement

10

15

20

25

hol es 18H by a drive

6. An escalator according to claim 4, wherein a step
provided on said first footstep is folded up in piles on a
fulcrum in usual operations, and is inversely rotated and
extended on said fulcrum in wheelchair transporting

operations.

7. An escalator according to claim 4, wherein a step
provided on said first footstep further includes two footsteps
neighboring each other, and each one of said two footsteps is
lifted by each 1lift mechanism and said lifted two footsteps

forms said wheelchair loading face.

8. An escalator according to claim 4, wherein a step
provided on said first footstep further includes two footsteps
neighboring each other, and one of said two footsteps lifts
another one of said two footstep, and said lifted two steps

forms said wheelchair loading face.

9. An escalator having usual footsteps endlessly connected
each ofher, said escalator comprising:

a first footstep having a step thereon, connected to said
usual . footsteps, said step being 1lifted and forming a
wheelchair loading face; and

a second footstep connected to said first footstep being
operated to approach near an upper part of said wheelchair

loading face by sloping said second footstep, said second

goi ng in_

etdep

* c L M S *



mechani sm 21 having functions of a el ectromagnetic plunger_an DDk Blaced! M
order to disconnect the engagenent of the top 20 part S it s 20
and the holes 18H The drive nechanism 21 is supported * 1 Fane
17F provided at the backside space of the step 17, and a or
the drive nechanism 21 is connected to thge power feeding part of the drive
mechani sm 16 for the special footstep 4 neighboring 25 t he speci al
footstep 5 ifBotBEepoNrivitigiea mMeehanishl €023 kdepirgra lLbeerodsige) dfive

smal | pinions 22 of a shape long in
sloped step of said second footstep at a same height as that
of said wheelchair loading face connected to a lower side of

said second footstep, and said mechanism operating after said

5 first footstep is lifted.

10. An escalator according to claim 9, wherein said
mechanism for keeping said lower edge of said sloped step of
said second footstep at said height is engaged with said whole

10 first footstep.

11. An escalator comprising:
a first footstep forming a wheelchair loading face by
lifting a step on said first footstep, connected between some
15 two of usual_footsteps endlessly connected each other; and
.a second footstep connected to an upper side of said
first fobtstep, being operated to approach to an upper edge
part of said wheelchair loading face,:;
wherein said second footstep is set at a position higher
20 than that of said first footstep when said first footstep is
positioned at a horizontai interval in a footstep running way

at a lower getting-on part.

12. ..An escalator comprisihg:

25 . - a first footsfép forming a wheelchair loading face by
lifting a step on said first footstep, connected between some
two of usual footsteps endlessly connected each other; and

a second footstep connected to an upper side of said

* [ L M § *




t he IongitudLna] di rection, each of which is engaged in a rack 25 of

_ a
sl ope hol di ng arm 24. 8 The sl ope holding arnms 24 cl og
surface of the riser 17R by their tops 24E as shown in Figs
usual operations or before the operations for transportlng

10

15

20

25

25
first footstep, being operated to approach near an upper edge
part of said wheelchair loading face,;
wherein said second footstep is positioned at a concave
part between a horizontal interval and a slope interval, in
a footstep running way when said first footstep is positioned

at said horizontal interval in said footstep running way.

13. An escalator comprising;

a footstep to be sloped in a lower part of said footstep;

a mechanism for keeping said footstep horizontal in usual
operations; and

a mechanism for sloping said footstep and holding a lower
edge part of said footstep at a same height as that of a
wheelchair loading face formed by another footstep facing to
a lower side of said.above-mentioned footstep, in wheelchair
transporting operations;

wherein the other mechanism stops its function while one

of said two mechanism executes its function.

14. | A method of operating an escalator having a first
footstep forming a wheelchair loading face by lifting a step
on said first footstep connected between some two of usual
footsteps endlessly connected each other, and a second
footstep connected to an upper side of said first footstep,
said second footsteé being operated to approach near an upper
edge part of said wheelchair loading face, said method

comprising the steps of:

stopping said second footstep at a position higher than

lmwd
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an wheel chair. And, as shown in Figs.6 and 7, each of the arms 5 24 has
such a length that the arm passes the riser 17 by USlng—&~#9d—ﬁH+dkﬁﬁ—ﬁart1

17G provi ded at the backside space of the step 17 to be
engaged with the base 4B positioned after the face extefjsi on RERACED (1

) of the special footstep 4 neighboring phe footstep 5 LH=FH§=FEEE?=§Fﬂ€?:'
the operations for transporting a wheel chair

in 10

the sl ope okatihe gt nedotoebpt @ 1 gatsthgbynprperact bpn sofcdrmearsd epf
supporting rods 20, in case the rods

10

15

20

25

wheelchair transporting operations;

forming said wheelchair loading face by 1lifting a step
on said first footstep to almost a same height as that of a
second footstep;

setting said second footstep in a state ready for sloping
said second footstep; and

starting a wheelchair transporting operations by a

command of restarting said escalator.

15. A method of operating an escalator having a first
footstep forming a wheelchair loading face by liffing a step
on said first footstep, connected between some two of usual
footsteps endlessly connected each other, and a second
footstep connected to an upper side of said first footstep,
being operated to approach an upper edge part of said
wheelchair loading face, said method comprising the steps of:

stopping said second footstep at a position higher than
said first footstep at a getting-on part by a command of
wheelchair transporting operations;

forming said wheelchair loading face by said first
footstep;

lifting a step on said first footstep to almost a same
height as that of a second footstep by a command of restarting
said escalator ; ’

setting said second footstep in a state ready for
sloping; and

restarting wheelchair transporting operations.

deaf ignEETHRE BEEN

b

Al t hough the angl e of

Hllllll Mll" lllﬂ Mlll ll llll



20 do not project by any chance, the angle of the slope of the step_17 can
not be restricted and the bottompart of the riser 15 1 130 ﬁ down o
further beyond the guide rails 9B. Then, in order to avoifl s ; laced
stoppers 26 shown in Fig.10 are prepared at the inner wal 0
declining of the bottompart of the riser- 17R stops at the p
does not go down beyond the guide rails 9B. 20 In the usual
oper ati ons OfAEF@RﬁgﬁabﬁtB&SE@EEBQEEhe above-nentioned constitution, the
face extension tread 107 is !
An escalator has a plurality of special footsteps and
5 connected between some two of plural usual footsteps endlessly
connected each other and forms the wheelchair loading face by
extending steps provided on the special footsteps in
wheelchair transporting operations. And in the escalator, the

special footsteps has the face extension step and forms the

10 wheelchair loading face by lifting the step, and the special

~ footstep is connected to the upper side of the special
footsfep and has a step to be sloped, of which the lower edge
part is sloped so as to face to the upper part of the face
extension step.
15
s 20

25



folded up so that the surface 10S of the novable steps 10A and 10B_of _the

special footstep 4 is at the -sane height as that of the narpow steps 11, -
and the step 17 to be declined of the 25 special footst EthaSB%nRe laced |
S
S

e

hori zontally held at the sane height as that of the narr
~operating the series of footsteps including usual footst
above-nentioned states, usual users can utilize the escalator as a general

FIG. 1

10

?
i
3



9 escal ator.

On the contrary,
wheel chair froma |lower floor

transportation is generated by operation of "a button b

or

a wheel chair
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footsteps 4 and 5 stop near a getting-on plate 1P of 5  the
as shown by Fig. 3 when a command for operations of the ﬂﬁ
y

6

in the operations for transporting a

1D to an upper floor |U_the- specral"
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user. The spot position corresponds to the horizontal interval a of the
guide rails 9A and 9B if the special footstep 4 is 10 used and there is
not a difference in level between the footstep 4 and a~uﬁra‘r"fﬁotstep 3
following the footstep 4. However, the speci al footste

t he concave interval b of the gui de rails 9A and 9B and ghe
than the special footstep 4, and there is a difference 1 ‘mm

[err] between the footstep 5 and the footstep 4 foIIovmn tep 5.
In the tinme, a usual footstep 3




preceding the footstep 5 exists at the slope interval ¢ and there is a
difference in level of [wee], which is generated in the-n : attang,
bet ween the usual footstep 3 and the 20 special fo In the

tstep 5.
state, the usual footstep 3 follow ng the speci al fog Ipieol jew Bepdacdaty
the length of [err] fromthe top part of the getting-on tﬂ : : :
l ength of L. is such a length that the novable step 10C

mentioned-| ater face extepsion trgad 10 covers a part of the 25 getting-on
pl ate 1P when the rmvablﬁﬁ

p 1l s rotated and




ext ended, which avoids the generation of a | arge gap between the face
extension tread 10 and the getting-on plate 1P. Then, rTrthe—staIe that the
novabl e step 10c is rotated and 10 extended, the Ien f}i he step 10]

is extended to one and half of the |ength of a usual ste I" ﬁmi\

getting-on

FIG. 7
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plate 1P. Wen it is confirnmed that the special foot steps 4 and 5.5-step—
at the above-nentioned positions, 'a power feeding part ( not shown i

a
figure ) such as a feeding plug, connected to a power s@ufis placed
the frame body 2 facing to the drive mechanism 16 of the H F E
4, is automatically noved and connected to a term nal ofl:t -

mechani sm 16. 10 By the power connection; the drive nmechanism 16 is
driven, which operates the Iift nechanism 12 and rai ses the face

FIG. 9

17

18 | | 18




extension tread 10. And, By the lift.of the step 10, the novable step | OA
Is rotated by 180 degrees by using the extension nechanismconposed of the

extension arm 13, the 15 connection link 14 and the_ CoRQQfd! 12 BBinRegidoed -
and forns a horizontal wheelchair |oading face toget hgr w t e
step 10B, .as shown in Fig.4. Then, as shown in Fig.S,EthvE] W%*MEE@
inclines so as to be engaged with the getting-on platg 1P ™%’ It
snooth that a wheel chair 27 gets on 20 the escalator. And, if front

wheel s 27F of a wheel chair can

FIG. 11

27R




easily go over the novable step 10C in getting-on the escalator, it _is-not
al ways necessary to nmake the novabl e step 10c engaged with the getting-o

plate 1P. Further, the elevating height H3 of the face et SieaiHasB
I's such a 25

C]
hei ght that the height H4 by which the rot Emg ded
novabl e step 10A is not engaged with the getting-on plat : :
secured, and the height H4 is alnost equal to the difference in level of
[err] between the special footsteps 4 and '

/
Y -y
v

y.a
Illlllllllllll

FIG. 12




5 at the stop positions. Sinultaneously with the formation—of—th :
wheel chair |oading face by the special footstep 4, the Qﬁlgg&etq:ﬁgﬁég '
of the special footstep 5 is fed via the cable 23 connect

feeding part provided at the special footstep 4 and puII III ﬂlﬁ
supporting rods 20 as rotating them By the operations of

supporting rods, the slope holding arns

FIG. 14




. 24 are noved
‘24E of the ar

of the base 4B after the face exte
following the footstep 5 is raised
wi t hdrawn from the engagenent hol'es 18H provided at

rj

via the srrall opi ni onﬁu@e@ﬁggemﬁ elas 25 and the top parts
1P

s are projected and "m ﬂ

18Wof the narrom/steps 18 by the pulling of the steft=s TG—C

the step 17 t
becones rot at

Aﬁ#&k Eﬁ&éé§@§U§§§ hori zont al attltude keeplng force and

on t e support axis 19.

_ ESCALATOR APPARATUS
An escalator has a plurallty of spec1al footsteps and

- connected between some two of plural usual footsteps endlessly

connected each other and forms the wheelchair loading face by

extending steps provided on the special footsteps in

wheelchair transportiﬁg_dperations. And in the escalator, the

special footsteps has .the face extension step and forms the

| wheelchair loading face by lifting the step, and the special

footstep is connected' to 'the ‘upper side of the special
footstep and has a step to be sloped;'of which the lower_edge
part is sloped so as to face to the upper part of the face

extension step.

 Figure 1



However, the step 17 does not i ncline and kéeps its horizontal attitude

since the slope holding arns 24 are engaged with the up e_4P_of the

base 4B of the special footstep 4. 20 In the abogep '
situation, a wheelchair is operated to get on the esc atoggeﬁkgﬂ?gﬂEsgs
shown by two-dot chain lines in Fig.3, a wheelchair is ané ____________________

on

the extended steps 10A to 10C fromthe getting-on plate

Then,. as shown in Fig.4, the novable step 10c is 25 rotated automatically"
or manual ly and set as stoppers for rearl -

FAG. 1

0
“10c 10A 108




. wheel s 27R of. the Ioaded'mheelchair 27. Then, the restart comuand is
‘generated by operating a start button specially proviged-tar j

wheel chair =~ REPLACEMENT SHEET 12 transportation, anfl HEPEAGERENTSHEET
transporting operations are - '

e 2.5 MAR 1996
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started. And the | oaded wheel chair enters the slope interval c via the
concave interval b-of the guide rails 9A and 9B. |n the-tshal —eperatiom
there is the difference in level .of [err] 5 between }| IREsi aCEMENTSHEEIN(
4, or the foot steps 4 and 5. On the other hand, in thg wheeZCTga‘iﬁn. |
transporting operations, the difference in [evel bet ﬂDatd’tG A, .&-es
10A and 10B and the narrow steps 18 of .the special footsteg=5=F5—T€rT] ’
- since the novable steps 10A and 10B is rgaised by H3 between the special 10
footsteps 4 and 5, where [err] is | '[err:f - ( [err] + the thickness of




- fromthe concaVe interval b to the slope interval c,
- arnms 24 fromthe top part of the declined step 17 goed

. fhe nmovable step 10A ) ]. Then, in proportion to the enlargenment of

- the difference in tevel between the special footsteps 4 and on OBy :
OPRENYRBRPEEYi g

(Wegpcopenyenestijo

gt he eWROt ey 17

d .1§§EH¥@: ...... el

o

face 4P of the base 4B of the special footstep 4. = A
inclines on the support axis 19 by the owering of t S.LiL :
- arns, which makes the di?ﬁ7!5h0e8£? | evel of H, between the edge at the.
ri ser side of the narrowlfstegs 18/ .. _




20 of the special footstep 5 and the edge at the riser side of the
decl ined step, 17. .Al t hough the bottom part of the risdfIrRconrecrea—to
the declined step 17 is lowered by [err] due to the irRERLAGEMENTIRHEET

. “declined step 17, the anount of the |owering can be rdduced grﬂﬁ (J0gt t ¢
part does not go down beyond ‘the 25 guide.rails 9A nBeeR-Sitee-+he .

-3

difference in l'evel of [err] is decreased by raising the novable steps t
and 10B. Then, the height of the edge aj the riser side of the declined
step 17 the | ower edge of the declined ep) is kept al nbst the sane

: B 17 | .13
B u— ..24._25
/i ._ 1
i VI =————
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~13 as that of the novable step 10B. 'Therefore, since a large gap i s not
generated between.the declined step 17 and the novahle step 108, cl othes

are prevented frombeing rolled in. Further, even if éﬂg‘lru%ﬁbﬁ\gﬁ&f D7 F

“of the wheelchair on the novable 5 steps 10A and 10
speci al footstep 5 (. as : - 8 .|| Date ... 8 U000

FIG. 9 §
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*shown in Fig.11 ), the protrusion does not interfere with the notion of the
special footstep 5 and thé stable operations of the Bt _
~ transportation can be realized. Then, even if the hellohtpicemENDPSHEERNGT 28
~~of the wheel chair /

b

27 is so low 10 as that of the fogt stand 28 s

b
‘two-dot chain lines in Fig.11, the interference bet e@atghgﬁ_ﬁphﬁﬁml
~and the footstep 5 can be avoi ded. Wen the speci al

‘the convex iinterval d and the horizontal

ter
interval [err] of the upper. floor

FG. 11

2R
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t he

15 _.side via the slope interval c of the guide rails 9A and 9B,
footstep 5,

différence in level between the novable step 10 and the special
i s decreased t ofFa=ve: ' .

which is [err] at the slope interval c,
difference. And the slope supporting arnms 24 el evate oniﬂﬁ?UMﬂﬂMENﬁﬁHEEMP
footstep 4 correspon

of the base 4B of the 20 speci al
difference decrease and keep the step 17 horizontal. Thg

f oot steps stops when the difference in level between th
and. the usual footstep follow ng the footsgep 5
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"di sappears, and the difference in | evel between the narrow 25

‘the special footstep 4 and the narrow steps 18 of the-spegi al--fgootstepns

‘béconmes al nost [err] which is the difference at the.ﬁgpil_nggmmlg.:ggﬁ
in afigure

Date 25MAR1G '

steps 11 of
g s 5

| ower floor. There is a power feeding part ( not sho
REPLACEMENT SHEET ' _ 9
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~such as a feeding plug connected to a power source of the frame body 2,-
‘facing to the drive nechani smof the stopped speci-al footstep 4. In the
situation, the novable steps 10A and 10B are left ad[Tarsed_and the
*wheel chair is conducted to 5 get off the escal ator toRFREAEEMFNﬁéﬁﬁﬁF Dl at e
1P of the upper floor by pushing it.l0After the gettijng-of f2 MAR:=1396 .
‘wheel chair is finished, the command ©f finishing thg et chapreesr

transporting operations or the command of returning to the usual opeérations
s A _ . _ _ ,

FIG. 14




10 generated by operating a operatlon mode but ton by a person I n charge
or a- wheel chai r user. Wen these. H ﬁ FFérate, ----------------------

part is automatically noved and co
mechani sm 16. By the connection w _
21 of 15 the special footstep 5, showm in Fig.7, is
the above-nentioned notion, and projects the step supportirng aa"-
in the right and the left direction and:%hgages the top parts 20E of the

F00s 20 1 iy BEVERS SHEEP
WHAT 18 CLATWED 1s; A 0 O

1. An escalator comprising a plurality of successive special

footsteps connected between some two of usual footsteps endlessly -
connected each other functioning in the same way as said usual
footsteps in usual operations; at least one step provided on one
of said plurality of successive special footsteps, being lifted and
extended so as to form a wheelchair loading face in wheelchair
transporting operations: and

a sloped footstep of said plurality of successive special
footsteps having a step to be sloped, facing to an upper part of
said wheelchair loading footstep, of which a lower end edge is

. lowered near an upper part of said lifted step.

2. An escalator according to claim 1,

wherein said at least one step provided on one of said
plurality of successive special footsteps, is lifted from a
'position of said usual footsteps and fbrming a wheelchair loading
face when said wheelchair face formed by said plurality of
successive special footsteps.rwn at a slope interval of said

escalator in said wheelchair transporting operations.



hol es 18H provided at the inner wdll body 18Wof the narrow 20 steps 18,
for keeping the attitude of thg=step=tF—HeorrFontal. S neously, the
engagenent of the slope hol di nd| aHiBSEEEWHAR BREEY dpe ?JE"I;R@

rel eased by withdrawing the rods 24 RERACED surfdce t he

or after the slope holding rods=2&are w3jhdrawn fro Db DEFS Jhe
drive nechani sm 16 of the speci al--footstep-4—is—inver

novabl e steps 10A and 10C are rot§ﬁggm3¥h;§£ng7fmgps and folded up in piles

on the novabl e step 108. Then, lllll“llll" II ———
A

3. An escalator having a series of usual footsteps endlessly

connected each other and moving said usual footsteps, said
escalator comprising:

at least one footstep connected between some two of said
usual footsteps and forming a wheelchair loading' face by
lifting a step provided on said at least one footstep; and

another footstep provided at an upper stage for said at
least one footstep, said another footstep being operated to
approach near aﬁ upper part of said formed wheelchair loading
face by sloping said another footstep near an upper part of

said footstep.

4. An escalator having usual footsteps endlessly connected
each other, said escalator comprising:

a first footstep having a step thereon, connected to said
usual footsteps, said step being lifted and forming a
wheelchair loading face; and

a second footstep connected to said first footstep at an
upper stage for said first footstep, operated to approach an
upper part of said formed wheelchair loading face by sloping
said second footstep.-

5. An escalator according to one of claims 1 to 4, wherein
said -step to be lifted is lifted lower than an upper

neighboring footstep at a slope interval in wheelchair



by driving the lift rrechanlsm 1W

extension tread 10 is stored at

is restarted and

%Eho ded up face 15
ned\iposi i

& sredet!

-confirmed that the special footlsteps wERMNE n t( FEELMMIIEP:IEISHEEE y
a detection mechani sm such as a itch, theljjserie f e
[ i sm su S T SW SD&L i i) Fég)w

CLAIMS:

1.

Claim 2

[CANCELLED]

“ﬁﬁ*iiﬂ‘ i i‘ﬂin

connected between some two of usual foot steps endlessly eonnected each
other, said plurality special foot .steps forming a wheelchair hadiﬁg face
by extendmg a step plate provide thereon in wheelchair transportmg_
operations, said escalator comprising:

§81d step plate lifted from a position of said usual foot steﬁs and

forming & wheelchaix loading face when said plurality of special foot steps
" run at a slope interval in said wheelchair transporting operations; and

a sloped foot step having a step to be sloped, of which a lower end .

edge is lowered near an upper part of said lifted step plate.

I



S returns t e I |on
a wheel chai mﬁﬁ or
t he operatlo he abfjve- ex@EBﬂA@ﬂboper tipns arfémggg
f-1- or

transportlng

That is, when the corrmand of operatlonng or the wheel cfrarr trarsportatron

eraW’ ng
j} RERLASEMENT abcve,

tlatey: D.

| S generatedg, t heasPgsbal atbePacoR@fing €50018im! 28 WASLLIANASEORPLDY

Fig.12 in the state that

foot step has a step plate thereon, connected to said
usual foot steps, a same step being lifted and forming
wheelchair loading face; and a second foot step connected
to said first footstep at an upper stage for said first
foot step is operated to approach an upper part of said
formed wheelchair loading feoe by sloping said second
footstep.

5. An escalator according to claim 2 or claim 4,
wherein said step plate to be lifted is lifted lower than
an upper neighboring footstep at a slope interval in
wheelchair transporting operations.

6. An escalator according to claim 2 or claim 4,
wherein said step plate provided on said first foot step
is folded up in piles on a fulcrum in usual operations,
and is invereely rotated and extended on said fulcrum in

wheelchair transporting operations.

7. An escalator according to claim 2 or claim 4,
wherein said step plate provided on said first foot step
further includes two footsteps neighboring each other,
and each one of said two footsteps is lifted by each lift
mechanism and said lifted two foot steps form said wheel

chair loading face.

8. An escalator according to claim 2 or claim 4,
wherein said step plate provided on said first foot step
further includes two footsteps neighboring each other,
and one of said two footsteps lifts another one of said
two footsteps, and said lifted two foot steps form said
wheel chair loading face.

9. An escalator according to claim 2, wherein a first
foot step has a step plate thereon, connected to said
usual foot steps, said step being lifted and forming
wheelchair loading face; and a second foot step connected

Hllllll IHIH IIIH 1 M llll



t he novabl eThis s HhOBeeR REbIALALC ar e up in _piles onlfhe-_15 nmovaol e

step" 10B. Aqmﬂﬂmgmﬂ of the |egead BHRET a3 i}r dREPLACEMENT SHEET
extension tr ifed fromithe baggy: [ fye abl eq ot

and 10C are r degr ees A ap Oéﬂfgn-g‘?hgesm

wheel chair |oading face is forned. Therff~the wheel cH_étir TS conducted to get
on 20 the fppnBdifagerandedde oy 28 Qﬁefﬁﬁéatw%ﬂfz‘éaﬁﬂ{ 3 agpedien the
speci al footsteps 4 and,é a I‘I\ie af, t ei)é,edeterm ned position ofp_the | ower
fl oor |ID, thBaFgot%ft eﬁgl whe ing face by sloping said
' second footstep, said second footstep having a mechanism
for keeping a lower edge of a sloped step of said second
footstep at a same height as that of gaid wheelchair
loading face connected to a lower side of sgaid second

foot step, and said mechanism operating after said first

i

elchair lo

foot step is lifted.

10. An escalator according to claim 9 wherein said
mechanism for keeping said lower edge of gaid sloped step
of said second footstep at said height is engaged with
said whole first foot step.

11. An escalator according to claim 9, wherein a first
foot step forming a wheelchair loading face by lifting a
étep plate on said first foot step is connected each
other, and a second foot step connected to an upper side
of said first foot step is operated to approach to an
upper edge part of said wheelchair loading face, and said
second foot step is set at a position higher than that of
gsaid first footstep when said £first footstep is
positioned at a horizontal interval in a footstep running

way at a lower getting-on place.

12. An escalator according to claim 9, wherein said
second foot step is positioned at a concave part between
a horizontal interval and a slope interval, in a footstep
running way when said first footstep is positioned at
said horizontal interval in said foot step running way.

13. An escalator according to claii.z, further including
a foot step to be sloped in a lower part of said foot
step; a mechanism for keeping said foot step horizontal
in usual operations; and a mechanism for sloping said
foot step and holding a lower edge part of said footstep
at a same height as that of a wheelchair loading face
formed by another footstep facing to a lower side of said

L




e 2%“ ﬁrﬂﬁ i ﬁf&fﬁif

A

t he ~usual

the step f

returns to the usual operatidns.

Il on, t

above-mentioned footstep, in wheelchair transporting
operations; wherein the other mechanism stops its
function while one of said two mechanism executes its
function. '

14. A method of operating an escalator having a first

footstep forming a wheelchair.loading face by lifting a step.
on said first footstep connected between some two of usualé
footsteps endlessly connected each other, and a second§
footstep connected to an upper side of said first footstep,g
said second footsteé being operated té approach near an upperg

edge part of said wheelchair loading face, said method .

comprising the steps of:

stopping said second footstep at a position higher than

sald first footstep at a getting—on.part by a command of
wheelchair transporting operations;

forming said.wheelchair loading face by lifting a step
on said first footstep to almost a same height as that of a
second footétep;

setting said second footstep in a state ready for sloping

- said second footstep; and

starting a wheelchair transporting operations by a

command of restarting said escalator.

15. A method of operating an escalator having a first
footstep forming'a wheeléhair loading face by lifting a step
on said first footstep, connected between some two of usual
footsteps endlessly connected each other, and a second
footstep connected-to an upper side of said first footstep,
being operated to apéroach an upper edge part of said

wheelchair loading face, said method comprising the steps of:



te 1)

16 As expl ained ahove, the enbods S—{-1)
AEPEACEMENTEHERTE

Si nee a wheel chair | oading facé g
plage 1P a N r.and
face can be fo %-iﬁdn%é@@ﬂal

‘speci al f oot T8 R ng
of“an"sscat ac ol I I b eomergorscan B+ o 1.1 S
steps are hel Illlrherefore, By the enbodi nent

set the needed horizontal length at the getting-on

stopping said second footstep at a position higher than
said first footstep at a getting-on part by a commahd of
wheelchair transporting operations;"_

forming said wheelchair loading face by said f£first
footstep:;

lifting a step on said first footstep to almost a same

height as that of a second footstep by a command of restarting

’

said escalator :; _
setting said second: footstep in a state ready for
sloping; and

restarting wheelchair transporting operations.

Wil
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ﬁlate so short as that of an usual escalator and to avoid 10 I ncrease of
the size of an escalator for transporting a wheelchair. (2) Since the

downward novi ng di stance of the riser of the declined st Fr-be
shortened, the bottom part of the riser es not go do
guide rails wthout bending the riser of the declined st
IS possible to suppress increase of the height of the fr

avoiding interference between the bottom of the riser and THe

SPECIFICATION

S TITLE OF THE INVENTION
ESCALATOR APPARATUS
BACKGROUND OF THE INVENTION
Field of the Invention:
The present invention relates to an escalator which
10 ordinary users and wheelchair users can comméonly use,
particularly to an escalator having a footstep suitable to

load a wheelchair.

Description of the Related Art:
13 - Such a conventional escalator capable of loading a
wheelchair as shown, for example, in Japanese Patent
Application Laid-Open No.209194/1992, raises a movable footstep
neighboring a lower side of a special footstep to the same
height and declines a movable footstep neighboring an upper side
20 of the special footstep so as to go down to the height of the
special footstep, for securing the wheelchair loading step.
In the above conventional technique, since the footstep
neighboring the upper side of the special footstep needs to
be declined down by one step height, a riser attached to the
declined footstep also needs to be declined down. Therefore, the
" riser has such the constitutzon that the riser bends at the
middle line ln-order not to interfere with a riser on a

returning way side. The above-mentioned conventional



footsteps on the returning way. (3) Since lowering fu
preset position or abnormal |owering of the declined
prevented by preparing the stoppers 26 fg_r2 engagi ng t e st epg mg‘ﬂﬂh

stoppers, besides the slope holding arns“24, the reli §bP¥Pty gt tha =N

ctep 17 changRetuERETohIE Bkirar urhROBR IR ol G T o Bets ne et T o
the lover sige,0foL081 SPEET BhcdROL St facedhf fELENEScitn ¥ he riser

alsoc becomes complicated since the riser needs to be lowered

as bending it, and the height of a frame body needs to be made
5 larger than the one of a usual escalator since the lower part
of the footstep pfojects by a little length and the height of
the frame body needs to be ﬁade higher by the projecting

length even if it is lowered as bending it.

10 SUMMARY OF THE INVENTION
Objects of the Invention:

The present invention has been achieved in consideration
of the above-described problems, and objects of the present
invention are as follows.

15 An object of the present invention is <to offer an
escalator capable of securing a wheelchair loading face
without changing the size of a frame body.

Another object of the present invention is to offer an
escalator wherein the mechanism and the operations of the
declined footstep are simple.

Further, another object of the present invention is to
offer an escalator wherein the slope angle of the declined
footstep is smaller than the angle of a conventional escalator
#nd a wheelchair loading face can be alsc secured.

25
Methods Solving the Problems:

In order to attain the above-mentioned objects, the

present invention has the following constitutions. That is,



betmeen the lower end part of the declined step 17 and |
of the novable step 10B is not generated, which can ?ﬁ%v0|§hgﬁ?%*&%&

accident as rolling-in of clothes. Although the full | [ Gﬂ@@?ng
direction of the declined step 17 is deglined in the a %E{éexglsam """""

embodi ment g, egcalator having an endless loop of steps, in which two

neighboring steps have adaptable structures such that said

escalator is operable in a wheelchair transporting mode as well

as an ordinary operating mode, wherein, a first tread provided

a first one of said two neighboring steps, which is lower than

the second one thereof when said steps are on the upper side

of said escalator, is raisable above its ordinary tread

position to provide at least a part of a wheelchair loading

face in said wheelchair transporting mode, and

a second tread provided on said second one of said two

steps is declinable with respect to its ordinary tread position

toward said raised first tread such that the lower edge of said

inclined second tread approaches the upper surface of said

raised first tread in said wheelchair transporting mode.

By the above-mentioned constitution of an escalator, the
height of an escalator by the present invention can be made the
same as that of a coﬁventional escalator, since the declined
footstep is declined so as to face to the raised wheelchair
loading footstep, which can make the angle of the slope of the
declined footstep small, and the lower part of the riéer of the
declined footstep does not project under guide rails even in
a down-moving way of the riser. Then, since the angle of the
slope of the declined.footstep is small, the lower part of the
riser does not project without bending the riser and the
constitution and the operations of the declined footstep are
simple.

BRIEF DESCRIPTION OF THE _DRAWINGS

Fig.l is an outline perspective view of a main part of



a special footstep 29 having such a structure as shown j
al so used. The special footstep 29 consists of a U-shap(ﬁﬁf

eonposed of side narrow steps 30 provided at the right gnd the Igybgggre
the footstep 29 and an upper end part nargow step 31, a dehé*;i- o
declined which is the rest part obtained by renoving theé shape atu 0

pSHEET

step from t hfodtdtegoahtiwdmng?an Snbodinent o lan ekchlatoopg #He igiRsent

declined step 33 can be nore enlarged even if the | owering anount of the

ri ser

32R i sinventsiore. as that in the

10

15

20
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Fig.2 is an oﬁtline side view showing the whole of the
escalator to which the footsteps shown in Fig.l is applied.

fig.3 is a side view showing the states of the footsteps
shown in Fig.l at the getting-on or off plate of the lower
floor.

Fig.4 is a side view showing the operation states of the
footsteps shown in Fig.3.

Fig.5 is a perspective view of one of the footsteps shown
in Fig.l.

Fig.6 is a cross sectional view of the footstep shown in
Fig.5. |

Fig.7 is a half cross sectional drawing of Fig.4 viewed
from the line VII-VII.

Fig.8 is a half cross sectional drawing of Fig.6 viewed
from the line VIIXI-VIII.

Fig.9 is a half cross sectional drawing of Fig.6 viewed
from the line IX-IX.

Fig.l0 is a half cross sectional drawiﬁg of Fig;s viewed
from the line X-X.

Fig.ll is a side view showing the states of the footsteps
shown in Fig.l at the slope distance.

Fig.1l2 is a side view showing the states of the footsteps
shown in Fig.l at_the getting-on or off plate of the upper
floor. |

Fig.13 is a perspective viéW'of another embodiment of the

footsteps shown in Fig.5.

e



above-nenti oned enbodi nents, by shortening the | engthja

direction of the step to be declined, the declined stpgRESACEMENTOSSHEET

pore powerful stopper for the front or the rear wheel§ of a :
Al though the wheelchair |oading face is fgrmed by thehﬂawe gﬁﬁeﬁﬁégar{r
10 of one special footstep 4 in the above enbodi ment s;=FRe—wheercrar F -

| oadi ng face canmig.dl4soidy aisEnguzrd, oeacdespomiing step Kifg.at bl ghabkilihy of
f oot steps, as shown by Fig. 14.

speci al

10
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another example of wheelchair loading footsteps.

DETAILED DESCRiPTION OF THE EMBODIMENTS

Hereinafter, details of the present is explained based
on embodiments referring to drawings.

An example of an escalator by the present invention is
explained referring to figures 1 to 12.

At first, the constitution of an escalator by the present
invention is as shown in Fig.2. That is, special footsteps 4
and 5 are inserted between some two of plural usual footsteps
3 endlessly and movably connected each other are supported by
a frame body 2 provided between an upper floor 1lU and a lower

floor 1D. The special féotsteps 4 and 5 offer the same

function for use of usual users as the usual footsteps in

usual operations of the escalator. Handrail panels 6 are
provided at the leftland right sides of the usual footsteps
3 and the special foptsteps 4 and 5 in the moving direction
of the escalétor, an&qmovable handrails 7 are respectively
guided and supported on each periphery of the handrails 7 and
move simultaneously with the series of footsteps. Each step
of the usual footsteps 3 and the special footsteps 4 and 5,
has a pair of wheels 8A and 8B at thé right and the left side
of the footstep, and moves on guide rails 9A and 9B fixed to
the frame body 2.

The special footsteps 4 and 5 are prepared for securing
a wheelchair loading face in operafions for transporting a

wheelchair, and the constitution of the special footsteps 4



1n the enbodi mrent shown by Fig.14, the special foots §RSp
connected between sone two of the usual footsteps en leséfv;
other. And the constitution 25 and the operations
5 are the sane as those of the above-mentd oned enbo

the special footsteps 33 and 34 are different fromthose o
above- menthhéd fagso gxsensdonThzeagot? A4S AW difs FigSaid

10
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T .

43nd 4. The
face extension tread 10 is composed of movable steps 10A and
10B fixed to an upper part of the end part of a lower side,
namely, a riser 4R by hinge connection, and a movable step 10C

movably connected to the end part of an upper side of the

movable step 10A by hinge connection. And the face extension

tread 10 is constructed so as to rise leaving narrow steps 11

at the both sides of the step 10, and the movable steps 10A
and 10C are folded up in piles on the movable step 10B as
shown in Fig.4. Then, the surface 10S of the movable steps 10A
and 10C is kept at the same height as that of the narrow steps
11 when they are folded up.

Further, the movable step 10B is supported by a base 4B
( shown in Figs.l and 6 ), and raised and lowered by a lift
mechanism 12 such as a cross-link mechanism. And the movable
step 10A is rotated by 180 degrees by using an extension
mechanism composed of a extension arm 13, a connection link

14 and a connection pin 15 from the folded up state to such

a state as to form the wheelchair loading face together with .

the movable step 10B, with lift of the movable step 10B.
Then, <the 1lift mechanism 12 is driven by a drive

mechanism 16 provided at the base 4B of the footstep 4, and

the drive mechanism 16 is fed and operated by a power source

( not shown in a figure ) provided at the frame body, facing

to each position of a lower floor plate and an upper floor
plate where the special footstep 4 stops.

Then, the constitution of the special footstep 5 has a

step 17 to be declined as shown in Figs.l and 4, and S5 to 10.



REPLACEMENT SHEET 1 8 have the respective independent ||i REPINCENMENT BHEET
Then, the | ower side special footstep 33 has a novabl e|l|step 35 _lifted by
the lift mechanism 12 and a novabl e step 36 rotatably JO!Ddi@QIO? Aﬂﬁtw
| ower edge part of the novable step 35. And the novabl &sstep rS—pat g

and decl | nege agtdpe1 TG e MEPAAL i) diB ARRKEIVY hyed gbgdL

according to
leaving narrow steps 18 at the both sides of the step 17 and

a riser 18R connected to the steps 18. And the step 17 to be

declined is formed together with a riser 17R having the same

S width as that of the step 17, and the side opposite to the

riser 17R of the step 17 is supported by inner wall bodies 18w

for connecting the narrow steps 18 to the riser 18R via a
support axis 19.

And the step 17 to be declined has step supporting rods 20

10 going in ahd out to the inner wall; bodies 18W in the

horizontal direction at the backside space of the step 17. The

step supporting rods 20 support the step 17 so that, as shown

in Fig.7, the face of the step 17 has the same height as those

of the narrow steps 18, and pass rod guiding plates 17f, and

15 the-top parts 20E of the rods 20 are engaged into engagement

holes 18H of the inner wall bodies 18. Then, the rods 20 are

to be withdrawn from the engagement holes 18H by a drive

mechanism 21 having functions of a electromagnetic plunger and

a motor, in order to disconnect the engagement of the top

20 parts 20E of the rods 20 and the holes 18H. The drive

mechanism 21 is supported by a2 support frame 17F provided at

the backside spécé of the step 17, and a power source for the

drive mechanism 21 is connected to the power feeding part of

the drive mechanism 16 for the special footstep 4 neighboring

25 the special footstep slih the lower side, via a cable 23.

Further, the rods 20 have small pinions 22 of a shape long in

the longitudinal.direction, each of which is engaged in a rack

25 of a slope holding arm 24.



el evating of the novable step 35. And the speC|aI footrtnfpfgbi
step 37 raised by the Iift nmechanism 12. Then, such asffan eng
of the slope holding arns 24 for securi n%the sl ope of |l Dag dﬁ:ﬁl 189FP 17
as explained in.the above-nenti oned enbo i
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escal at or haL?géﬁkep g%V%@Egggf@fgﬁﬁ%%q£§ﬁéﬁ£§ﬁ%ekat nﬁdaﬂ? i%rg?ﬂ% °

t he speci al

wheel chai r

nments, is forFmed ase

tsnr anse rtil% b%p‘%:rh%tiironcsopsl 248%9% ré%:?wn Jk.)l¥ Figs.4 and S in

the usual operations or before the operations for transporting
an wheelchair. And, as shown in Figs.6 and 7, each of the arms
24 has such a length that the arm passes the riser 17 by using

a rod guiding part 17G provided at the backside space of the

step 17 to be declined and engaged with the base 4B positioned

10

15

after the face extension tread 10 ( 10B ) of the special

footstep 4 neighboring the footstep 5 in the lower side, in

the operations for transporting a wheelchair. Although the -

angle of the slope of the declined footstep 17 is set by
projection of the step supporting rods 20, in case the rods
20 do not project by any chance, the angle of the slope of the
step 17 can not be restricted and the botfom part of the riser

17R goes down further beyond the guide rails 9B. Then, in

- order to avoid such a trouble, stoppers 26 shown in Fig.10 are

20

of the narrow steps 11, and the step 17 to be declined of the

25

prepared at the inner wall body 18W so that declining of the _

bottom part of the riser 17R stops at the position which does
not go down beyond the guide rails 9B.

In the usual cperétions.of the escalator having the
above-mentioned constitﬁtion, the face extension tread 10 is
folded up s¢ that the surface 10S of the movable steps 10A and

10B of the special footstep 4 is at the same height as that

special footstep 5 is horizontally held at the same height as
that of the narrow steps 18:. By operating the series of
footsteps including usual footsteps 3 in the above-mentioned

states, usual users can utilize the escalator as a general




In the horizontal state and the series of footsteps st
the special footstep 5 beconmes higher thapn that of the
by [err] ( 20 t he sane hei ght differencg as that in
enbodinentsé). After confirmng that the escal ator stofs '
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wheelchair from a lower floor 1D to an upper floor 1lU, the

special footsteps 4 and S stop near a getting-on plate 1P of

5 the lower floor 1D as shown by Fig.3 when a command for
operations of the wheelchair transportation is generated by
operation of a button by a person in charge or a wheelchair
user. The spot position corresponds to the horizontal interval

a of the guide réilségA and 9B if the special footstep 4 is

10 used and there is not a difference in level between the
footstep 4 and a usual footstep 3 following the footstep 4.
However, the special footstep 5 already exists at the concave
interval b o0of the guide rails 9A and 9B and at the level
higher than the special footsfep 4, and there is a difference

15 in level of H; between the footstep 5 and the footstep 4
| following the footﬁtep 5. . In the time, a usual footstep 3
preceding the footstep 5 exists at the slope interval c and
there is a difference in level of H,, which is generated in

the normal operations, between the usual footstep 3 and the

20 special footstep 5. In the state, the usual footstep 3
following the special footstep 4 projects by the length of L,

from the top part of the getting-on plate lP. The length of

L., is such a length that the movable step 10C of the
mentioned-later face extension tread 10 covers a part of the

25 getting-on plate 1P Qhen the movable step 10C is rotated and

extended, which avoids the generation of a large gap between

the face extension tread 10 and the getting-on plate 1P. Then,

in the state that the movable step 10¢c is rotated and
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extended, the length of the step 10 is extended to one and
half of the length of a usual step, following the getting-on
plate 1P.

When it is confirmed that the special foot steps 4 and
S stop at the above-mentioned positions, a power feeding part
( not shown in a figure ) such as a feeding plug, connected
to a power source provided at the frame body 2 facing to the
drive mechanism 16 of the special footstep 4, is automatically

moved and connected to a terminal of the drive mechanism 16.

.By the power connection, the drive mechanism 16 is driven,

which operates the lift mechanism 12 and raises the face
extension tread 10. and, by the 1lift of the step 10, the
movable step 10A is_ rotated by 180 degrees by using the
extension mechanism composed of the extension arm 13, the

connection link 14 and the connection pin 15, and forms a

. horizontal wheelchair loading face together with the movable

step 1l0B, as shown in Fig.4. Then, as shown in Fig.3, the

movable 10c inclines so as to be engaged with the getting-on

plate 1P, which makes if smooth that a wheelchair 27 gets on
the escalator. And, if front wheels 27F of a wheelchair can
easily go over the movable step 10C in getting-on the
escalator, it is not always necessary to make the movable step
10c engaged with the getting-on plate 1P. Further, the
elevating height H, of the face extension tread 10 is such a
height that the height H, by which the rotated and extended
movable §tep 10A is not engaged with the getting4on plate 1P,
can be secured, and the height H, is almost equal to the

difference in level of H; between the special footsteps 4 and

i

'by
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the figure,
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ultaneous rmation Of the wheelchair
loading face by the special footstep 4, the drive mechanism
21 of the special footstep S is fed via the cable 23 connected
to a power feeding part provided at the special footstep 4 and
pulls the step supporting rods 20 as rotating them. By the
operations of the stép supporting rods, the slope holding arms
24 are moved via the small opinions 22 and the racks 25, and
the top parts 24E-of the arms are projected and made engaged
with the upper face 4P of the base 4B after the face extension
ggggg;lo of the special footétep following the footstep 5 is
raised . Then, since the top parts 20E are withdrawn from the

engagement holes 18H provided at the inner wall bodies 18W of

the narrow steps 18 by the pulling of the step supporting rods

“BZ7 return to the

20, the step 17 to be declined loses the horizontal attitude

keeping force and becomes rotatable on the support axis 19.
However, the step 17 does not incline and keeps its horizontal
attitude since the slope holding'arms 24 are engaged with the
upper face 4P of the base 4B of the special footstep 4.

In the above—mentioned situation, a wheelchair is
operated to get on the escalator. That is, as shown by two-dot
chain lines in Fig.3, a wheelchair is conducted to get on the
extended steps 10A to 10C froﬁ the getting-on plate 1P by
pushing it. Then, as shown in Fig.4, the movable step 10c is
rotated autométically or manually and set as stoppers for rear
wheels 27R of the loaded wheelchair 27.

Then, the restart command is generated by operating a

start button specially provided for operating a wheelchair
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usual operations. Although the horizontal part at thejentrange_is é er
than the one and half steps of horizontal part in the ggﬁﬁ;mninﬂl &%&"
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except the above denerit.
P started. And the loaded wheelchair enters the slope interval

c via the concave interval b of the guide rails 9A and 9B. In

the usual operations, there is the difference in level of H,

5 between the footsteps 3.and 4; or the foot steps 4 and 5. On
the other hand, in the wheelchair transportiqg'opérations,.the
difference in level between the movable steps 10A and 10B and

the narrow steps 18 of the special footstep S5 is H; since the

~ movable steps 10A and 10B is raised by H, between the special

10 footsteps 4 and 5, where Hy is [ H, - ( H, + the thickness of
the ﬁovable step 10A ) 1. Then, in proportion to the
enlargement of the difference in level between the special
footsteps 4 and 5 on the way from the concave interval b to

the slope interval ¢, the slope supporting arms 24 from the

top part of the declined step 17 goes down on the upper face 4P
of the béée 4B-of tﬁe special footsteﬁ 4. And the declined step
17 inclines on the support axis 19 by the lowering of the
slope supporting arms, which makes the difference in level of

H, between the edge at the riser side of the narrow steps 18

20 of the special footstep 5 and the edge at the riser side of
the declined step 17. Although the bottom part of the riser 17R
connected to the declined step 17 is lowered by H, due to the
inclining to the declined sﬁep 17, the amount of the lowering
can be reduﬁed and the bottom part does not go down beyond the

25 guide rails 9A and 9B since the difference in level of H; is
decreased by raising the movable steps iOA and 10B. Then, the

height of the edge at the riser side of the declined step 17

the lower edge of the declined step ) is kept almost the same
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movable

generate een the declined Step 17

step 10B, clothes are prevented from being rolled in. Further,
even if the front wheels 27F of the wheelchair on the movable
steps 10A and 10B protfude to the special footstep S5 ( as
shown in Fig.ll ), the protrusion does not interfere with the
motion of the special footstep 3 ahd the stable operations of
the wheelchair transportation can be realized. Then, even if
the height of a foot stand 28 of the wheelchair 27 is so low
as that of the foot stand 28° shown by two-dot chain lines in
Fig.l1ll, the interference between the front wheels and the
footstep 5 can be avoiaed.

When the special footsteps 4 and S enter the convex
interval 4 and the horizontal interval e of the upper floor
side via the slope interval ¢ of the guide rails 9A and 9B,
the difference in level between the movable step 10 and the
special footstep 5, which is H; at the slope interval c, is
decreased to a very small difference. And the slope supporting
arms 24 elevate on the upper face 4P of the base 4B of the
special footstep 4 corresponding to the difference decrease
and keep the step 17 horizontal. Then, the series of footsteps
stops when the difference in level between the special
footstep 5 and the usual footstep following the footstep 5
disappears, and the difference in level between the narrow
steps 11 of the special footstep 4 and the narrow steps 18 of

the special footsteps 5 Dbecomes almost H, which is the

difference at the getting-on plate in the lower floor.

There is a power feeding part ( not shown in a figure )
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operations of the step to be declined can be sinplifi doaﬁulﬂ;_ﬁgﬂuﬁfm,ph ;
present invention has such a merit that tfe !

such as a feediﬁg plug connected to a power source of the
frame bodf 2, facing to the drive mechanism of the stopped
special footstep 4. In the situation, the movable steps 10A
and 10B are left as raised and the wheelchair is conducted to

S get off the escalator to the geftiné—off plate 1P of the upper
floor by pushing it.

After the getting-off of the wheelchair is finished, the
command of finishing the wheelchair transporting operations
or the command of returning to the usual operations is

10 generated by operatipg a operation mode button by a person in
charge or a wheelchair user. When these commands are
generated, the powér feeding part is automatically moved and
connected to the terminal of the drive mechanism 16. By the
connection with the power source, the drive mechanism 21 of

15 the special footstep 5, shown in Fig.7, is driven inversely
to the above-mentioned motion, and projects the step
supporting rods 20 in the right and the left direction and
engages the top parts 20E of the rods 20 into the engagement
holes 18H provided at the inner wall body 18W of the narrow

20 steps 18, for keeping the attitude of the step 17 horizontal.
Simultaneously, the engagement of the slope holding arms 24
with the special footstep 4 is released by withdrawing the
rods 24 from the surface of the base 4B. While or after the
slope holding rods 24 are withdrawn from the base 4B, the

25 drive mechanism 16 of the special footstep 4 is inversely

rivén, and the movable steps 10A and 10C are rotated by 180
degrees and folded up in piles on the movable step 10B. Then,

by driving the lift mechanism 12 downward, theé folded up face
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extension tread 10 is stored at the predetermined position.

If it is confirmed that the special footsteps 4 and S
return to the usﬁal states by a detection mechanism such as
a detection switch, the series of footsteps is restarted and

§ returns to the usual operations.

Although the operations for transporting a wheelchair
from a lower floor 1D to an upper floor-lﬁ is explained above,
the operations inverse to thé above-explained operations are
executed in transporfing a wheelchair from an upper floor 1U

10 to a lower floor 1D.

That is, when the command of operations for the
wheelchair transportation is generated, the special steps 4
and 5 stop at the position shown by Fig.l1l2 in the state that
the movable steps 10A and 10C are folded up in piles on the

15 movable step 10B. And if the stop of the escalator 1is
confirmed, the face extension tread 10 is rai;ed from the base
48, and the movable steps 1l0A and 10C are rotated by 180
degrees to the movable step 10B and the wheelchair loading
face is formed. Then, the wheelchair is conducted to get on
20 the formed face and the series of footsteps is restarted.
| When the special footsteps 4 and 5 arrive at the
predetermined posifion of the lower floor 1D, the footsteps
4 and § stop in the state shown in Fig.4. When the command of
returning to the usual operation is generated after the
25 getting-off of the wheelchair, the movable treads 10A, 10B and
N 10C are folded up. Then, after the step folding up completion,
the series“of footsteps is driven and returns to the usual

operations.
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steps, in which two neighboring steps have adaptable stru t B

said two nei ghboring steps ich is |ower than the second Qne [ hereo
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ordi nary effects.
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said escalator is operable in a wheel chair transporting de as ;
ordi nary operating node, wherein, a firstt®read provided Pﬁ?é&w§Lgu@ﬂasrm

when
ng s

(1) Since a wheelchair locading face is formed by extending
a step face of one special footstep 4 which stops near a
S getting-on plate 1P at an entrance of an escalator, the
wheelchair loading face can be formed if one and half steps
are held horizontal. Therefore, by the embodiments, it is
possible to set the needed horizontal length at the getting-on
plate so short as thaf of an usual escalator and to avoid
10 increase of the size of- an escalator for transporting a
wheelchair.
(2) Since the downward moving distance of the riser of the
declined step can be shortened, the bottom part of the riser
does not go down over the footstep guide rails without bending
the riser of the declined step. Therefore, it is possible to
‘suppress increase of the height of the frame body while
avoiding interference between the.bottom of the riser and the
footsteps on the returning way.
(3) Since lowering further more from the preset position or
abnormal lowering of the declined step 17 can be prevented by
preparing the stoppers 26 for engaging the step.17 with the
stoppers, besides the slope holding arms 24, the reliability
of the escalator can be more increased.
(4) since the gradient of the declined step 17 changes
25 corresponding to the height df the movable step 10B of the
lower side of the Special footstep 4, a difference in level

between the lower end part of the _declined step 17 and the upper

end part of the movable step 10B is not generated, which can



tread position to provide at |east a part of a wheel chai r}
sai d wheel chair transporting node, and a second tread proyi [ on sald
second one of said two steps is declinable with respect t [Hes Or8li Al 997
tread position toward said raised first tfead such that t VY-

said inclined second tread approaches t upper. suface, of said raised
first tread 39 hiSechh&d c,aﬁﬁn]\%ret“rtaﬁép&paliﬁé‘qgt}&e.o%.c OThRS -escal at or
according to cl ai .| i C i d _second_s .epa . keepin he
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declined step 17 is declined in the above-explained embodiments,
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a special footstep_29'having such a structure as shown in
S Fig.l3 can be also used. The special footstep 29 consists of
a U-shaped datum step composed of side narrow steps 30
provided at the right and the.left side of the footstep 29 and
. an upper end part narrow step 31, and the step 32 to be declined
which is the rest part obtained by removing the U-shaped datum
10 step from the full footstep 29. Since the angle of the slope
of the declined step 33 can be more enlarged even if the
lowering amount of the riser 32R is the same as that in the
above-mentioned embodiments, by shortening the length in the
moving direction of the step to be declined, the declined step 33
15 «can be a more powerful stopper for the front or the rear
wheels of a wheelchéirs.
Although the wheelchair loading face is formed by the
face extension tread 10 of one special footstep 4 in the above
embodiments, the wheglchair loading face can be also by using
20 each movable_step of a plurality of special footsteps, as
shown by Fig.l1l4.
In the embodiment shown by Fig.l4, the special footsteps
S, 33 and 34 are connectéd between some two of the usual
footsteps endlessly connected each other. And the constitution
25 and the operations of the special footstep 5 are the same as
those of the above-mentioned embodiments, but those of the
special footsteps 33 and 34 are different from those of the

above-mentioned embodiments. The special footsteps 33 and 34
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wer s:.c{)e special footstep 33 has a movable step 35 lifted
by the 1lift mechanism 12 and a movable step 36 rotatably

connected to the lower edge part of the movable step 35. And

the movable step 36 is rotated and declined as the movable step

10C in the above-mentioned embodiments, according to the

elevating of the movable step 35. And the special footstep 34

has a movable step 37 raised by the lift mechanism 12. Then,

such as an engagement part of the slope holding arms 24 for

securing the slope of the declined step 17 as explained in the

15
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above-mentioned embodiments, is formed on the base of the
special fdotstep 34.

In the operations for elevating a wheelchair by an
escalator having the above constitution, when the command of
the wheelchair transporting operations is generated by
operating an opération mode button, the special footsteps 33
and 34 appears in the horizontal state and the series of
footsteps stops if the height of the special footstep 5
becomes higher than that of the special footstep 34 by H; (
the same height difference as that in the above-mentioned
embodiments ). After confirming that the escalator stops, the:
wheelchair is conducted to get on the escalator by bestriding
the both of the special footsteps 33 and 34. Then, by
operations '.of a start button by & person in charge dr a

wheelchair user, each of the 1lift mechanisms 12 is

- simultaneously driven and raiges each one of the movable steps

35 and 37 by about H,. With xaising of the movable steps 35

and 37, the movable step 36 rotates so that the free side of




22 4. An escal at or according to any one of clains % n ] |d
first tread of said first step is extendi ble to above Iﬂgﬁﬁéﬁ

5. An escal ator according to claim4, [i,n which saidjffirs
formed fromat |east two plates which aré'lgfol ded one o qaff‘th§ ﬁgt% o1

ordinary oPeral i THe A Hrbathal fisdeReledi Al L XLRIIR T AR RS e

wheel chair Ioadln fa ce mheel"ﬁq}% transport éscal at or

according t%h%Eﬁ‘¥¥hé§ fﬁakﬂé tibQra, thMﬁéy%éétJErQ stopper for the

rear wheels 27R of the wheelchair 27. Other parts operates so

as those in the above-mentioned embodiment, and then the
S escalator restarts.

After the special footsteps S5, 33 and 34 stop at the'
upper floor and the wheelchair 27 is conducted to get off the
escalator, the special footsteps S5, 33 and 34 return.to the
usual states, and the series of footsteps is driven for

10 returning to the usual operations, by the command of returning
to the usual operations. |

Although the horizontal part at the entrance is longer
than the one and half steps of horizontal part in the above-
mentioned embodiments since the escalator having the above

15 constitution needs two step of horizontal part at the getting-
on plate 1P at the entrance, this embodiment has the same
merits as the above-mentioned embodiments except the above
demerit.

In the embodiment shown by Fig.l1l4, both of the following

20 examples are available: an example wherein the lift mechanism
12 is proﬁided only at the special footstep 34 and raises the
movable step 37 and the movable step 35, connected to the
movable step 37, of thélspecial footstep 33 and an example
having the constifution inverse to that of the former exémple.

25 Then, since one lift mechanism needs only to be provided in
such an example, the donstruction cost becomes cheaper.

r As mentioned above, by the present invention, the

wheelchair loading face can be secured without increasing the
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‘and third steps. 9. A nethod of providing, in an escal atOI’___a.QQ_QLdJ._QQ to
any one of clains 1 to 8, said wheelchair transportin Hg&
performng the steps of: 23 (i) stopping novenent {f (f'esca aw SUCh
that said second ' ‘21 G ............

CLAIMS

1. An escalator having an endless' loop of steps, in which two
neighboring steps have adaptable structures such that said escalator is
operable in a wheelchair transporting mode as well as an ordinary
operating mode, wherein, a first tread prbvided a first one of said two
neighbaoring steps, which is lower than the second one thergof when said
steps are on the upper side of said escalator, is raisable above its ordinary
tread position to provide at least a part of a wheelchair loading face in said
wheelchair transporting mode, and _

a second tread provided on said second one of said two steps is
declinable with regpect to its ordinary tread position toward said raised
first tread such that the lower edge of said inclined second tread
approaches the upper surface of said raised first tread in said wheelchair
transporting mode. -

2. An escalator according to claim 1, in which said second step has
means for keeping the lower édge of said declined second tread at the same
height as said raised fixst tread during movement of said escalator.

| 3. An escalator according to claim 1 or 2, in which in the wheelchair
transporting mode, said raisable first tread is raised less than the
difference the tread heights of said first and second steps in said ordinary
operating mode, said difference being determined from the maximum
relative vertical displacement of said first and second steps on the upper
side of said escalator.

HIIIIII HIIH T ll llll



sstep is positioned higher than said first step and sai d-fifst-—step—Fs—"
positioned at a boarding part of said escalator, (ii)| REPIACEMENT BEBEET

part of said wheelchair |oading.face by raising said ffirst e?w )
rg@dﬂigﬁg _a

declining said second tread-toward said- ?ised first
the order (iii) followed by (iv), or the order (iv) followed by (iii).

restarting said escalator, mwhich steps™(Ciii) and (i

4. An escalator according to any one of claims 1 to 3, in which said
first tread of said first atep is extendible to above the next lower atep.

5. An escalator according to claim 4, in which said first tread is
formed from at least two plates which are folded one on top to another in
oxdinary operating mode, and are unfolded to form an extended
cantilevered wheelchair loading face in wheelchair transporﬁng mode.

6. An escalator according to any one of claims 1 to 3, in which a third
step has and adaptable structure and is the next lower step to said fixst
step, wherein , in said wheelchair transporting mode, a third tread
provided on said third step is raised such that said first and third treads
together form said wheelchair loading face.

7. An escalator according to claim 6, in which each one of said first
and third treads is raised by a respective lift mechanism provided at the
corresponding one of said first and third steps.

& An espalatbr according to claim 6, in which said first and third
treads are raised together by a lift mechanism provided at one of said first
and third steps. |

9. A method of pmviding, in an escalator according to any one of
claims 1 to 8, said wheelchair transporting mode, including performing
the steps of: | -

HII|I|| ll\ll\ III\I ||I|I || ||||
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® stoppiﬁg movement of said escalator such that said second
step is positioned hi&her than said first step and said first step is
positioned at a boarding part of said escalator,

(i) forming at least part of said wheelchair loading face by
raising said first tread, _

(i) declining said sécond tread toward said raised first tread,
and '

@iv) restarung said escalator,
in which steps (ii) and (iv) may be performed in the order (iii) followed by
(iv), or the oxder (iv) followed by Gii).

LTI
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ABSTRACT OF DISCLOSURES
ESCALATOR APPARATUS

An escalator has a plurality of special footsteps and
connected between some two of plural usual footsteps endlessly
connected each other aﬁd forms the wheelchair loading face by
extending steps proéided on the special footsteps in
wheelchair transporting operations. And in the escalator, the
special footstepé has the face extension step and forms the
wheelchair loading face by raising the step, and the special
footstep is connected to the upper side of the speciél
footstep and has a step to be declined, of which the lower edge

part is declined so as to face to the upper part of the face

extension step.

FIG. 1



