SPECIFICATION

TITLE COF THE INVENTIOK

ESCALATCR STEP

CROSS~REFERENCE TO RELATED APPLICATION

This application is based upon and c¢laims the
benefit of pricority from the prior Japanesse Patent
hpplication No. 2012-216435 filed on September 28, 2012,
the entire contents of which are incorporated herein by

reference.

TECHRICAL FIELD

The present invention relates to an ezcalator sizsp.

BACEGROUND
There are many accidents such that people £fall down an
escalator. Particularly, collision of their bodies with
a corner where the tread and the riser of a step intersect
{hereinafter referred tc as a "step corner’) may cause
major injuries. Therefore, fhere is need for a safe

escalator to aksork the cellision gneygy generated when



reople fall down and hit their heads against the step
corney, thereby avoliding seriocus injuries. While the
esczlator prevents the passengers from suffering serious
injuries when they f£all down, it should ncot have a
structure that causes the passengers to fall down in a
nexrmal use state.

Some conventional metheds have been proposed as means
for preventing the passengers Ifrom suffering serious
injuries when their bodies collide with the step corners.
For example, JP2008-254873A (Patent Document 1} proposes
an escalator step provided with a tread board having a
plurality of cleats and a vrissr, wherein each of =z
plurality of cushioning materials is provided between the

cleats of riser mounting side end parts of the tread board.
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nergizing the plurality of cushioning materials to
project upward from upper surfaces of the cleats when the
surfzace of the tread board comes out of aplatform on which
passengers get, and for accepting the plurality of
cushioning materials at withdrawing positions between the
cleats of the tread board by being pushed down by comb teeth

of the other platform when the step enters the platform.



Although it is not a primary obiect to avoid serious
injuries, there are proposed some methods related to
avoliding serious injuries. For example, JP11-2824412
{Patent Document 2} propeses a tread board of an escalator
compesed of a tread-board base plate and a comb-toothplate
provided on the surface thereof. The tread-koard base
plate is composed ¢f an aluminum dis-cast or stainless
gteel. The comb-tooth plate is composed of a material
having a friction coefficient larger than that of flat

, €.9., rubber or synthetic resin.
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FPurthermorye, JP06-1536360A (Patent Document 3] proposes
a step for an escalatory having a tread board of metal
carried on a frame madse from metfzl. The tread board is

completely isolated from vibrations imparted to the frame
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rmeans of a - vibration damping material such

as yubber which prevents the tread board from directly

contacting the frame.

SUMMARY
The method proposed by Patent Document 1 reguires
a mechanism for upwardly projecting the cushioning
materials by spring tension and a mechanism for causing

the cushicning materials to withdraw by being pushed down



by the comb teeth when a step enters the platform. Thege
mechanisms are required for every step, causing a preblem
such that the cogt of the entire escalator becomes very
high. In additicn, malfunction of the mechanisms causes
damages on the combk teeth of the platfiorms. This causes
a high possibility of damages on all ths steps.
Furthermore, since the comb teeth are rubbed by receiving
& force every time a step passes, fatigue breakdowns or
weary are alsc concerned. Thus, this method has a problem
of higher cost and lower reliability.

In the method propcsed by Patent Document 2, the
comb-tooth plate is composed of rubber or gsynthetic resin.
This causes problems such that the comb-tooth plate is
sasier to get worn, 1t is esasiexr to get dirty and have a

stain, and its lifetime 1s shorter than a conventional

t

comb-tooth plate. In particular, the center of a tread ig
a portion where passengers get on and off freqguently.
Therefore, using rubber or synthetic resin for this
portion causes a high possikbility of reaching the end of
its lifetime for a short period of time. In addition, the
replacement of the comb-tocth plate that has reacned the
end of its lifetime reguires the replacement of the sntire

tread. This causes a probklem such that tThe replacement



reguires a lct of time and becomes expensive. Furthermore,
if the comb-tooth plate is composed of rubber, the weight
of passengers may act on the comb-tooth plate such that
the comb-tooth plate is deformed. This causes the steps
of the passengers to become unstable and may encourage
falling of the passengers.

In the method proposed by Patent Document 3, since the
primary cobiect of the proposal is to prevent vibrations
from being transmitted, there i1s a2 problem such that any
measures are not taken for the step corner which is the
most dangesrous from a viewpoint of avoiding serious
injuries. There is alsoc a problem such that the elastomeric
vibration damping material arranged between the tread
board and the frame is insufficient for abscorbing the
energy of a colligion, and thus is ineffective in avoiding
seriocus injuries. In addition, covering a large portion
of the bottom of the tread with the elastomeric vibration
damping material causes another problem such that the
material and assembly costs increase and as a conseguences
the entire cost becomes very high.

The present invention is made to solve such problems.
An obiject of the present invention is to provide a sale

gscalator, without using an expensive device therefor,



that c¢an prevent passengers fLrom suffering serious
injuries even when they fall down and hit thelr heads
against a step corner and that does not encourage falling
of the passengers even in a normal use state.

In an escalator step agcording to an embodiment of the
present invention, a shock abgorbing cleat is provided at
& corner where & tyead and a rviser of the escalator step
intersect. Metallic materiazls, such as aluminum and
stainless gsteel, are used for a tread body section.
Elastomers including at least natural rubber, synthetic
rubber, urethane rubber, zilicone rubber, and
fluorocarbon rubber are used for the shock absorbing
cleat.

In an escalator step according to ancther embodiment of
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at a corneyr where a tread and a riser of the escalator step
intersect. Metallic wmaterials including aluminum and
stainless gteel are used Ifor a trsad body section.
Elastomers including natural rubber, synthetic rubber,
urethane rubber, silicone rubber, and fluorocarbon rubber
are used for the shock absorbing cleat. Two oY more kinds

of elastomers having different hardness are used for the

shock absorbing cleat.
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Furthermore, in an escalator step according to another
embodiment of the present inventicon, a material having
relatively high hardness is used for convex sections of
the shock absorbing cleat, and & material having
relatively lower hardness than that of the convex sections
ig used for a base section.

Furthermore, in an escalator step according te anothey
embodiment of the present invention, the shock absorbing
cleat has the convex sectionsg and the base section colored
in different colors.

Furthermore, in an escalator step according to another
embodiment of the present invention, a plurality of shock
absorkbing cleats are arranged in a width direction ¢f the
SuLEp.

ing to another

n

Furthermore, in an escalator step accor
embodiment of the present invention, a shock absorking
cleatr has short convex sections, =sach having a rear end
surfacs being the same £lat surface ag a concave section

of the riser, and long convex sections, each having a rear

=

end surface projecting sc as to be the same flat surface
ag a cenvex section of the riser, arranged alternately.

Amaterial having relatively low hardness is used only for

peak sections of the long convex gections, and g material



having relatively higher hardness than that of the peak
gectione is used for the base section and peak gection
of the short convex gections.

Furthermore, in an escalator step according to anotherxr
embodiment of the presgent invention, the shock absorbing
cleat has the peak sections of the long convex gsections,
and the base section and the peak sections of the short
convex sectilong colored in different colors.

Furthermore, in an escalator step according to ancther
embodiment of the present invention, a plurality of shock
absorbing cleats are arranged in a width directicn of the
step.

Furthermore, 1in an escalator step according to another
embodiment of the present invention, a shock absorbing
ar end

cleat has short convex sections, each havin
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surface being the same flat surface as a concave section

of the riser, and long convex sections, each having a rear

I

end surface proljecting so as to ke the same f£lat surface
as a convex section of the riser, arranged alternataly.
A material having relatively low hardness is used only for
a vicinity of each resr nd surface of peak sections of

the long convex sections, and a material having relatively

higher hardness than that of the vicinity of each rear end



surface o¢f the peak sections is used for the other
portions.

Furthermore, in an escalator step according Lo ancther
embodiment of the present invention, the shock absorbing
cleat has aportion in the vicinity of each rear end surface
of the peak sections ¢of the long convex sections and the
other portions colored in different colors.

Furthermore, in an sgcalator step according to ancther
embodiment of the present invention, a plurality of shock
absorbing cleats are arranged in a width direction ¢f the
step.

Furthermore, an escalator step according to another

embodiment of the present invention includes: a

[
K

ead in
which a plurality of convex sections are arranged in
parallel on an upper surface of a body, and a step-shaped
notch is formed at a veay end section; a riser which is
provided so as to intersect the rear end ssction of the
tread, and in which a plurality of convex sections and
concave gectlons are alternately formed on a surface; and
a shock absocorbing cleat which 1s provided at the
step-shaped notch formed at the rear end section of the
tread, and in which short convex gsections and long convex

sections are arranged alternately ona base section. Areax
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end surface of each short convex section ig the same flat
surface as a concave section of the viser, and a front and
surface thereof iz consistent with a rear end surface of
a convex secticn of the tread. A rear end surface of each
long convex section projiedcts 8o as Lo be the game flat
surface as a convex section of the riser, and a front end
surface therecof is consistent with a rear and surface of
a convex section of the tread.

In the escalator step, metallic materials, such as
aluminum and stainless steel, are used for the tread body
gsection, and elastomers including at least natural rubber,
synthetic rubber, urethane rubber, silicone rubber, and
flucrocarbon rubber are used for the shoeck abscrbing
cleat.

Furthermore, in an escalator step according to another
embodiment of the present invention, a material having
relatively high hardness is used for the convex sectionsg
cf the shock absorbing cleat, and a wmaterial having
relatively lower hardness than that of the convex sections
is used for the base section.

Furthermore, in an escalator step according to ancther

embodiment of the present invention, the shock absorbing
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cleat has the conveyx sections and the base sectiion colored
in different colors.

Furthermore, in an egcalator step acceording to another
embodiment of the present invention, a plurality of shock
abseorbing cleats ave axrranged in a width directicn of the
step.

Furthermere, in an escalator step according to another
embodiment of the present invention, a material having
relatively low hardness is used only for peak sections of
the long convex sections of the shock absorbing cleat, and
a materizl having relatively higher hardness than that of
the peak sections is used for the base secticn and peak
sections of the short convex sections.

Furthermore, in apn €scalator step according to ancther

o r e

embodiment of the present invention, the shock absorbing

I

cleat has the peak sections of the long convex sections,
and the base section and the pesk sactions of the short
convex sectliong colored in differant colors.

A plurality of shock absorbing cleats are arranged along

the gtep-shaped notch formed at the rear end section of

Purthermore, in an £g¢alator step according to another

embcdiment of ths present invention, a material having
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relatively lowhardness is used only for a vicinity of each
rear end surface of peak sectioms of the long conveax
sections, and amaterial having relatively higher hardness
rhan that of the vicinity of each rear end surface of the
peak sections is used for the other portions.

Furthermore, in an escalator step according to anotherw
embodiment of the present invention, a plurality of the
shock absorbing cleats are arranged along the step-shaped
notch formed at the rear end section of the tread.

An escalator step according to such embodiments of the
present invention makes it possible to provide a safe
egscalator, withoub using an expensive device therefor,

that can presvent pasgsengers from suffering sericus

injuries even when they £all down and hit theix heads
agzinst a step corner and that does not encourage falling

of the passengers even in a normal use state.
BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 is a side view illustrating an egcalator step of
the present lanvention.
FIG. 2 is an exploded perspective wview partially

illustrating & vicinity cf a corner thereof.
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FIG. 3 is an exploded perspective view illustrating by
decomposing the vicinity of the cornsr therecof.

FIG. 4 is a top view of a shock absorbing cleat according
to Embodiment 1 of the present invention.

Fig. & iz a front view thereof.

Fig. 6 is a bottom view thereof.
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Fig. 7 is a cross-sectional view along A-A in FIG.
the shock absorbing cleat according thereto.

Fig. & is a cross-sectional view along B-B in FIG., 5 of
the shock absorbing cleat according thereto.

Fig. 2 is a cross-sectional view along C-C in FIG. 4 of

t

the shock absorbing cleat according thereto.

b

-2 in FIG.

wn

Fig. 10 is a cross-secticnal view along
of a shoc¢k absorbing cleat acvording to Embodiment 2 of
the present invention.

Fig. 11 1is a cross»sectioﬁal view along B-B in FIG. 5
of the shock absorbing cleat according thereto.

Fig. 12 is a crosg-sectional view along C-C in FIG. 4
of the shock abscrbing cleat according thersto.

Fig. 13 is a cross-sectional view along A-A in FIG. 5

ol

of & shock absorbing cleat according to Embodiment 3 of

the presgent invention.
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Fig. 14 is a cross-sectional view along B-B in FIG. 5
of the shock absorbing cleat according thersto.
Fig. 15 is a cross-sectional view along C-C in FIG. 4

of a shock absorbing cleat according thersto.

DETAILED DESCRIPTION

An escalator step according to the embodiments of the
present invention will be described below with reference
to the accowmpanying drawings.

{Embodiment 1)

The structure of Embodiment 1 will be described by
referring to FIGS. 1 through 2.

FIG. 1 ig a gide view of & step 1 of an escalator. The
step 1 has a tread 2 &t & top thersol, on which passengers
ride to go up or down. The following description will be
made by defining a travelling dirsction {(right-hand side

in FIG. 1) as & front side when the step 1 of FI

a1

1 goes

up, and defining the oppeesite direction {left-hand side

v

in FIG. 1) as a back side. A riser 3 is provided at a rear
end of the step 1. A top thereof intersects a rear end of
the tread 2 te form a corner (section A of the drawing).

FIG. 2 and FIG. 3 are partial perspective views

illustrating a state in which the corner {(section A of FIG.



1) is seen from the vicinity of a center of the step 1 toward
a skirt guard 4. FIG. 2 illustrates a state in which a shock
absorbing clesat 5 is mounted on a body section 6 of the
tread 2. FIG. 3 illustrates a state before the shogk
absorbing cleat 5 ig mounited thereon.

The riser 3 is connected to a rear end of the body section
6§ of the tread 2. A step-shaped notch 7 is provided at an
upper surface side of the rear end of the body secticn 6.
A plurality of convex sections 8 of the body section are
provided at egual intervals on the upper surface of the
body section 6. The convex sections 8 are hersin a
plurality of elongated flat boards provided perpendicular
to the upper surface of the body section 6. These boards

are arranged roughly in parallel with the travelling

T dirmtes
BAE SR
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direction of the step 1, and roughly at egua
Accordingly, a concave section is formed between two
adicining convex sactions 8, and a cross section at right
angle to the travelling direction of the step 1 has a
gomb-tooth shape in which convex sectionsg 8 and concave
gsectionsg are alternately repeated.

At the riser 3, a plurality of convex sections 9 and
concave sections 10 are alternately provided at equal

intervals by bending a board. It should be noted that
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metallic materials, such as aluminum and stainless steel,
aie used for the body secticn 6 ¢f the tread 2 and for the
riser 3.

In the shock absorking cleat 5, short convex sections
11, each having a rear end surface being the same flat
surface as a concave section 10 of the riser 3, and long
convex sections 12, each having a rear end surface
proiecting so as to be the same flat surfacs as a convax
section % of the riser, are provided alternately on an
upper surface of a base section 13, roughly at egual
intervals. The short convex sections 11 and the long convex
gsections 12 are herein a plurality cf slongated boards
provided perpendicular to the upper surface cf the base
section 13, as with the convex sections 8 provided on the

upper surface of the body section 6 of the step 1 described

{

abhove. These boards are arranged roughly in parallel with
a travelling direction of the step 1. Bach front end
surface of the short convex sectiocns 11 and the long convex
sectiong 12 lg configured to be coupled with gach rear end
surface of the convex sections 8 of the body section § of
the tread 2. The base section 13 is provided at bottoms
of the short convex sectlons 11 and the long convex

sections 12. The base section 13 at each bottom of the



long cconvex sections 12 is provided with a protruding
section 15 which plugs a hole 14 of each convex section
9 of the riser 3.

Although only one shock absorbing cleat 5 is iliustrated
in FIG. 2 and FIG. 3, aplurality of the same shock absorbking
cleats are practically arranged and f£ixed along the
step-ghaped notch 7 of the body section 6.

FIG.4 through FIG. 9 each illustrate the shock absorbing

i
Bt

cleat 5. FIG. 4 is a2 plan view seen from the top. FIG. 5

t

is a front view. FIG. 6 ig a hottomview seen from the botiton.
FIG. 7 1s a cross-sectional view illustrating a <cross
section AR of FIG. 5. FIG. B is 3 cross-sectional view
illustrating a cross section BB of FIG. 5. FIG. 3 is a
cross-sectional view illustrating a cross section CC of
FIG. 4.

E hollow section 16 is provided at a back side of the
base section 12 of the shock absorbing cleat 5. A bottom
section 17 in contact with the notch 7 is provided around
the hollow section 16. That is to say, the base sgection
13 ig a pox having an opening bottom, and the hollow section
16 ig formed therein. It should be noted that, as describead

above, each back side of the protruding sections 15 is
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arranged 2o as to plug each hole 14 of the convex sections
g of the riser 3.

Next, materials used for the shock absorbing cleat §
having the above-described structure will be described.
Urethane rubber having significantly lower rigidity than
metals, such as aluminum and stainless steel, and the regin
used for demarcation is used for the shock absorbing cleat
5. In thig smbodiment, Lwo kinds of ursthane rubber ars
used, which are urethane rubber having relatively high
hardness and ursethane rubber having relatively low
hardness.

That ig to say, in FIG. 7 illustrating a cross section
of one of the short convex sections 11 and the base section

13 at the bottom thereof (cross section BRA of FIGE. ),

11 and the base ssction 13. A material having relatively
high hardness is used for the short convex section 11. A
material having relatively lower hardness than that of the
short convex section 11 is used for the base gection 13.

FIG., 8 illustrates a cross section of one of the long
convex sections 12 and the base section 13 at the bottom
thereof {(cross section BB of FIG. &) . A material having

relatively high hardness is used for the long convex
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section 12. A material having relatively lower hardnsssg
than that of the long convex section 12 is used foxr the
base section 13.

FIG. 9 illustrates a crosg section of the short convex
sectiong 11, the long convex secticnsg 12, and the basge
gsection 13 at the bottoms thereof {(crossg gsection CC of FIG.
4}, bs described above, materials having relatively high
hardnese are used foxr the short convex sectlons 11 and the
long convex sections 12. A material having relatively
lower hardness than that of the short convex sections il

and the long convex sections 12 is used for the base section

I't should be noted that, since the shock absorbing cleat
5 ig manufactured by two-color molding, boundary suriaces

N

hetween the above-described different wmaterials ar:

Py

]

stably connected. The two-color molding is herein a
well-known molding wmethod of combining different
materials tomold them in a uniformed manner. Specifically
the short convex sections 11 and the long convex sections
12 are molded with the base section 13 inauniformaed manney
by creating the base section 13 by intection molding using

a first wmetallic mold, and by injection molding using a



second metallic mold which includes the hase section 13
inside,

When molding the shock absorbing cleat 5 by such
twec-coleor melding, a red coloring agent 1s mixed Eor
molding the base section 13 for which a material having
relatively low hardness 1s used, and a vellow coloring
agent is mixed for molding the short convex sections 11
and the long convex sections 12 for which materials having
relatively high hardness are used.

The following will describe the operation and advantages
cf a shock absorbing cleat configured in this manner
acoording to Embodiment 1. Firstly, when a passenger falls
downr and hit the passenger's head against the corner of
the step 1 (the section A c¢f FIG. 1), the head collides
with the shock absorbking cleats 5 as the shock abscrbing
cleats 5 are mounted on the cecrner of the step 1. Since
the ursthane rubber having significantly lower rigidity
than that of the metals, such as aluminum and stainless
steel, and the resin used for demarcation isg used for the
shock absorbing cleats 5, they are deformed significantly
upen a collision to absorb the collision energy, compared

to the colligion with a corner of a conventional metallic



or plastic step. Therefore, even when a passenger’'s head
collides with ift, seriocus injuries can be avoided.

More specifically, ascalator passengers use an
escalator, in a normal use state, by placing their feet
on the convex sections 8 of the body section of the tread
2. However, they may place their feet on the shock
absorbing cleats 5. In this case, even 1f the sghock
absorbing c¢leats 5, for which the urethane rubber is used,
are elastically deformed to some extent, the passengers
may feel gtrange but will not f£all down. However, if the
short convex sectlons 11 or the long convex sections 12
are buckled due to the lcad from the passengers and are
signrificantly deformed, tThe rpassengers will have an
elevated risk of falling. Thervefore, the shock absorbing
cleats 5 are reguired to have a function for preventing
passengers from suffering sericus injuries even when they
fall down and hit their heads against the step corner, by
absorbing the c¢ollision energy, and te have convex
portions (the shoxrt convex sections 11 or the long convex
sectiong 12} which are not buckled due to the lcad from
the passengers in a normal uss state.

In response to the reguirements, the shock absorbing

cleat according to Embodiment 1 described above is



desilgned so as not to be buckled due to the load from the
passengers by using materials having relatively higher
hardness than the base section 13 for the short convex
gsections 11 and the long convex ssections 12. On the otherxr
hand, the base section 13 has significantly large buckling
load due to its box~shaped structure. Accordingly, there
is no concern of buckling. Thus, the base section 13, for
which a material having relatively lcw hardness is used,
can eﬁficiently'abgarb the collision energy seven when a
passenger's head collides with the corner. That is to savy,
when a pagsengey falls down and hit the passenger's head
against the corner, the head firstly collides with the
short convex sections 11 cr the long convex sectiong 12
of the shock absorbing cleais 5. The shock ig transmitted
to the base sections 13 having relatively low hardness via
the short convex sections 11 or the long convex sections
12 having relatively high hardness. Accordingly, it will
be absorbed there.

In addition, 1f passengers use an escalator in a normal
state, urethane rubber is, generally. easier to get worn
and dirty than metal. However, metallic materials are used
for the body section 6 of the tread 2, including the convex

sections 8, which the passengers frequently get on and of £,
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Therefora, the con#ex sections 8 of the body section have
wear or dirtiness not more than the conventional steps.
Although the urethane zrubber 1s used for the shock
absorbing cleats %, their lifetimes will not come o the
end by getting worn or dirty in a short periocd of time
because passengers do not freqgquently step their feet on
this portion. When the shock absorbing cleats 5
gsignificantly get worn or 4irty and their lifetimes come
to the and, it is not reguired to replace the entire tread
2, but required to replace the shock absorbing cleats 5
only. In addition, since a plurzality of shock absorbing
cleats 5 are mounted in a width direction of the step 1,
when only one of them comes to the end of its lifetime,
it is reguired to replace the dead one only. Thus,
maintenance costsg can be reduced to the reguisite minimun.

The base section 13 of each shock absorbing cleat 5 1is
colored red and the short convex sections 11 and the long
convex sectlons 12 are colored yellow. Thus, sach shock
absorbing cleat 5 has a different cclor tone from the body
section 6 of the tread 2. Accordingly, the shock abscorbing
cleats 5 can also serve as demarcation to ¢larify an edge
of the tread 2 for users, thereby reducing the possibility

of falling. They can also call the attention of the users



24

thereto so that they do not step their feet thereon ag much
as possible. In additicon, the kase section 1%, for which
a material having relatively low hardness is used, is
colored red. This enables the users o be informed of that
the porticn has low rigidity, thereby calling their
attention theretec.

AZlthough the urethane rubber is used for the shock
absorbing cleats 5 in the above description, the material
of the shock absorbing cleats 5 is not limited to the
urethane rubber. It may be an elastomey, such as natural
rubber, gsynthetic rubber, silicone rubber, or

lucreocarbon rubber.

although materials having different hardness are used
for the short convex sections 11 or the long convex section
12, and the base section 13, such materials may be
distinguished using an index for evaluating the rigidity,
such as Young's mwmedulus, i1instead of the hardness.
CBccordingly, in this specification, the term “"hardness®
shall be used in meanings including "Young's modulus.®

Although the base secticn 13 of each shock absorbing
cleat 5 is colored red, and the short convex gections 11

and the long convex section 12 are colored vellow, any



colors can be used as long as they have different color
tenes from the body secticn & of the tread 2.

In the above description, modifying the material of the
short convex sections 11 oxr the long convex sections 12
improves the buckling load thereof. However, when
structural modification can be made, for example, the
thickness, height, and width of the short convex sections
11 or the long convex sections 12 can be increased frow
the conventional steps, it is not reguired touse different
materials for the ghort convex sections 11 or the long
convex sections 12, and thea base section 13. However, when
such structural modification is made as described above,
it is reguired to modify the structures of the convex
gsections &8 of the body section, the riser 3, and a comb
{not shown} provided at a platform, in accordance with the
above-described modification. It changes, according to
the occasiconal situation, whether it is advantagsous to
modify the material of the short convex sectiong 11 or the
long convex section 12, or whether it is advantageous to
modify the structures. Therefore, it may be Judged
depending on the circumstances of the time.

As described above, by using an escalator step according

to Embodiment 1, it is made possible to provide a safe
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escalator, without using an expensive device therefor,
that can prevent passengers from suffering sericus
injuries even when they fall down and hit their heads
against a step corner and that doss not encourage falling
of the passengers even in a normal use state,
{Bmbodiment 2)

Embodiment 2 will be described by referrving to FIG. 10
through FIG. 12.

Embodiment 2 is different from Embodiment 1 in that the
materials of the portions each constituting a shock
absorbking cleat 20 are difﬁerent from those in Embodiment
1. Their shapes are substantially the same in both the
embodimants. Accordingly, different portions will bhe
described below, and the description of the other portions

W

i be omitted.

i"’l‘
ot

For the szhock absorbing cleat 20 in Embodiment 2, two
kinds of urethane rubber are used, which are urethane
rubber having relatvively high hardness and urethane rubber
having relatively low hardness.

FIG. 10 illustrates a cross section of a short convex
section 21 and a base section 23 at a bottom thereof (cross

gection ARA of FIG. 5). Materials having relatively high
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hardness are used for the zhort convex gection 21 and the

100 Z23.

i

base sec

FIG. 11 illustrates a cross section of a long convex
section 22 and the base section 23 at a bottom thereot
{cross gsection BB of FIG., %) . Amaterial having relatively
lower hardness than that cof the short convex section 21
and that of the base secticn 23 at the bottom thereof
illustrated in FIG. 10 is used for the long convex gsection

22 . Amaterizl having relatively higher hardness than that

e}

of the long convex section 22 ig used for the base section

FIG. 12 1llustrates a crogs section of the short convex
secticnsg 21, thes long convex sections 22, and the basge
section 2% at the bottoms thereof (cross section COof FIG.

4) . As desgcribed above, materials having relatively high
¢ Y

hardness aye used for the ghort convex sections 21 and the
base secticon 23. A material having relatively lower
hardnesg than that of the short convex sections 231 and that

of the base section 23 ig used for the long convex sections

]
An w

2

It should be noted that, since the shock absorbing cleat
20 is manufactured by the two-color moelding, boundary

surfaces between the above-described different materials
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are stabkly connected. Upon the two-color molding, a red
coloring agent is nixed for wmolding the long convex
sections 22 for which a material having relatively low
hardness is used, and a yellow coloring agent is mixed for
molding the short convex sections 21 and the base section
23 for which materials having relatively high hardness are
used.

Next, the operation and advantages of Embodiment 2 will
be described.

Since the urethane rubber having significantly lower
rigidity than that ¢f the metals, such as aluminum and
stainless steel, and the resin used for demarcation is used
for the shock absorbing cleats 20 according to Embodiment
2, they are deformed significantly upon a ¢ollision to

absorb the collisiocn ensergy, compared to the collision

o

i1}

with a corner of a conventicnal metallic or plastic step.
Therefore, even when a passenger's head collides with 1t,
sericus inijuries can be avoided.

When a passengeyr falls down and hit the passenger's head
against the shock absorbing cleats 20, the head collides
with the shock absorbing cleats 20 not from right above
them but from behind at a given angle. Since the long convex

sections 22 are backwardly longer than the short convex



sections 21 at this time, the passenger's head collides
with the long convex sections 22. The long convex sections
22, for which a materigl having relatively low hardness
is used, can efficiently absorb the collision energy.
In addition, given that the passengers stand on the shock
absorbing cleats 20 or they step and walk on the shock
absorbing ¢leats 20, their shoe scoles act on a plurality
of convex gectilions becausge the long convex sectiong 22 and
the short convex sections 21 are alternately arranged at
short intervals. That 1g to say, the load from the
passengers is shared by the long convex sections 22 and
short convex gecticns 21, The short convex sectiong 21 ars
designed sco as not to be buckled due to the load from the
passengers by using a material having relatively high
hardness therefor. Accordingly, the long convayx sections

22 and the sghort convex =zections 21 are not buckled

i

togethey due to the load fvom the passengers, thereby not
encouraging falling of the passengers.

Bach shock abscrbing cleat 20 has a different color teone
from the body section 6. Accordingly, the shock absorbing
cleats 20 can also serve as demarcation to clarify an edge

of the tread 2 for users, thereby reducing the possibilicy

of falling. They can also call the attention of the users
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thereto 8o that they do not step their feet thereon as much
as possible.

In addition, the long convex sections 22 for which a
material having relatively low hardness is used are
colored red. This enables the users to be informed of that
these portions have low rigidity, thereby calling their
attention thereto.

In this manner, by using an escalator step according to
Embodiment 2, it is made possible to provide a safe
escalator, without using an expensive device therefor,
that c¢can prevent passengers from suffering serious
injuries even when they fall down and hit their heads
against a step corner and that does not encourage falling
¢cf the passengers even 1n a normal use state.
{(Embodiment 3)

Embodiment 3 will be described by referring to FIG. 13
through FIG. 15.

Embodiment 3 is different from Embodiment 1 in that, as
with Embodiment 2, the materials of the portions each
constituting a shock absorbing cleat 30 are different from
those in Embodiment 1. Their shapes are substantially the

-

same in both the embediments. Accordingly, different
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portions will be described beleow, and the description of
the other portionsg will be omitted.

For the shock absorbkbing cleat 30 in EBEmbodiment 3, two
kRinds of urethane rubber are used, which are urethane
rubber having relatively high hardness and urethane rubber
having relatively low hardness.

FIG. 13 illustrates a cross section of a short convex
section 31 and a base section 32 at a bottom therecf (cross
section ARA of FIG. 5}. Materials having relatively high
hardness are used for the short convex section 21 and the
base section 33.

FIG. 14 illustrates a cross section of a long convex

gecgtion 32 and tfthe base secticon 33 at a botitom ther

11
O
e

(cross section BB of FIG. 3. A material having rel

B
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low hardness ig used for a r

s
¢

ar end corner 38 of the long

6

f-d

convex section 32. Materi

o)

s having relatively high
hardness are used for the convex portions other than the
rear end corner 38 and the base section 33.

FIG. 15 illustrates a cross section of the short convex
sections 31, the long convexX secticons 22, and the bass
gection 33 at the bottoms thereof (cross section CC of FIG.
4} . As described above, since a material having relatively

low hardness is used only for each rear end corner



38 of the long convex sectionsg 32, 1t is understood that
materials having relatively high hardness are used for ail
the portions i1llustrated in the cross section of this
drawing.

It should be noted that, gince the shock absorbing cleas
30 is manufactured by the two-color wmolding, boundary
surfaces between the above-described different materials
are stably connected. In addition, upon the two-color
melding, a red coloring agent is mixed for molding the rear
end corners 28 of the long convex sections 32 for which
a material having relatively low hardness is used, and a
vellow celoring agent is mixed for molding the portions
other than the rear end corners 38 of the long convex
sections 32, for which materials having relatively high
hardness are used.

Next, the operation and advantages of Embodiment 3 will
be described.

Since the urethane rubber having significantly lower
rigidity than that of the metals, such as aluminum and
stainless steel, and the resinused for demarcation is used
for the shock absorbing cleats 30 according to Embodiment
3, they are deformed gignificantly upon a collision to

absocrb the collision energy, compared to the celliision



with a corner of a conventional metallic or plastic step.
Therefore, even when g passengsr’'s head collides with it
serious injuries can be avoided.

Whern a passenger falls down and hit the passenger‘s head
against the shock absorbing cleats 30, the head collides
with the shock absorbking cleats 20 not from right above
them but frombehind at a given angle. Since the long convex
sectiong 32 are backwardly longer the short convesx
gsections 31 at this time, the passenger's head colliides
with the rear end corners 28 of the long convex sections
32, The rear end corners 38 of the long convex sections
22, for which a material having relatively low hardness
is used, can efficiently absorb the collision energy.

Given that the passencers stand on the ghock absorking
vieat 30 or they step and walk on the shock absorbing cleat
30, the load from the passengers act on the portions other
than the rear end corners 38 of the long convex sections
32. However, the porticons othey than the rear end corners
38 are designed so as not to be buckled due to the load
from the passengers by using materials having relatively
high havdness therefor. Accordingly, the long convex

gsecticnsg 32 and the short convex sgections 231 are
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not buckled due to the load from the passengers, therseby
not encouraging falling of the passengers.

Each shock absorbing cleat 20 has a different color tone
from the body section €. Accovrdingly, the shock absorbing
cleats 30 can also serve ag demarcation to clarify an edge
of the tread 2 £or users, thereby reducing the possibility
of falling. They can also call the attention of the users
cthereto so that they do not step theixr feat thereon as much
as possiblie.

In addicion, the rear end corners 38 of the long convex
gections 22 for which a material having relatively low

hardness is used are colored red. This enables the users

T

to be informed of that these portions have low rigiditcy,
thereby <¢alling theiy attention thereto.

In this manner, by using an sscalator step according ©o
Embodiment 3, it 1is made possible to provide a safe
escalator, without using an expensive device therefor,
that can prevent passengers from suffering serious
injuries even when they fall down and hit their heads

against a step corner and that does not encourage falling

of the passengers even in a normal use state.
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WHAT IS CLAIMED IS:
1. An escalator step comprising: a tread, a riser
intersecting the tread and a shock absorbing cleat
provided at a corner where the tread and the risexr of the
egcalator step intersect,

wherein the escalator step hag a metallic material
used for the tread, and

wherein the shock absorbing cleat has an elastomer
including at least one of natural rubber, synthetic rubber,
urethane rubber, silicone rubber, and fluorocarbon

rubber.

2. An escalator step comprising: a tread, a riser
intersecting the tread and a shock absorbing cleat
provided at a corner where the tread and the riser of the
egcalator step intersect,

wherein the escalator step has a metallic material
used for the tread,

wherein the shock absorbing cleat has two or more kinds
of elastomers including at least one of natural rubber,
synthetic rubber, urethane rubber, silicone rubber, and
fluorocarbon rubber, and

wherein the two or more kinds of elastomers has

different hardness.
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3. The escalator step according to claim 2,.wherein a
material having relatively high hardness is used for
convex sections of the shock absorbing cleat, and a
material having relatively lower hardness than that of the

convex gsections is used for a base =ection.

4. The escalatoxr step according to claim 3, wherein the
ghock absorbing cleat has the convex sections and the base

gection colored in different colors.

5. The escalator step according to claim 4, wherein a
plurality of shock absorbing cleats are arranged ina width

direction of the step.

6. The escalator step according to ¢laim 2, wherein a shock
absorbing cleat has short convex sections, each having a
rear end surface being the same flat surface as a concave
section of the riser, and long convex sectiong, each having
a rear end surface projecting so as to be the game flat
surface as a convex secticn of the riser, arranged
alternately, and wherein a material having relatively low
hardness is used cnly for peak sections of the long convex

sectionsg, and amaterial having relatively higher hardness
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than that of the peak gections is used for the base section

and peak sections of the short convex sections.

7. The egcalator step according to claim 6, wherein the
shock absorbing cleat has the peak sections of the long
convex gsections, and the base section and the peak sections

of the short convex sectionsg colored in different colors.

8. The escalator step acccording to claim 7, wherein a
plurality of shock absorbing cleats are arranged in a width

direction of the step.

9. The escalator step according to ¢claim 2, wherein a shock
absorbing cleat has short convex sections, sach having a
rear end surface being the same flat surface as a concave
section of the riser, and long convex sections, each having
a rear end surface projecting so as to be the same flat
surface as a convex sgsection of the riser, arranged
alternately, and wherein a material having relatively low
hardness is used only for a vicinity c¢f each rear end
surface of peak sections of the long convex sections, and

a material having relatively higher hardness than that of
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the vicinity of each rear end surface of the peak sections

is used for the other portions.

10. The escalator step according Lo claim 9, wherein the
shock absorbing cleat has a portion in the vicinity of each
rear end surface cof the peak gsections of the long convex
sections and the other portions colored in different

colors.

11. The escalator step according to claim 10, wherein a

plurality of shock absorbing cleats are arranged in a width

direction of the step.

12. An escalator step comprisgsing:

3

a2 tread having a plurality of convex sections

.

arranged in parallel on an upper surface of a body, the
tread having a step-shaped notch formed at a rear end
section;

a riser provided so as to intersect the rear end
section of the tread, the riser having a plurality of
convex sectionsg and concave gsectiong alternately formed

on a surface; and
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a shock absorbing cleat provided at the step-shaped
notch formed at the rear end section of the tread, the shock
absorbing cleat having short convex sections and long
convex seciions arranged alternately on a base section,
the short convex sections each having a rear end surface
being the same flat surface as a concave section of the
rigser and a front end surface consistent with a rear end
surface of a convex section of the tread, the long convex
sections each having a rear end surface projecting so as
to be the gsame flat surface as a convex section of the riser
and a front end surface consistent with a rear end surface
of a convex section of the tread,

wherein, a metallic material is used for the tread,
and an elastomer including at least one of natural rubber,
gynthetic rubber, urethane rubber, silicone rubber, and
fluorocarbon rubber are used for the shock abscrbing

cleat.

13, The escalator step according to claim 12, wherein a
material having relatively high hardness is used for the
convex sections of the shock absorbing clileat, and a
material having relatively lower hardness than that of the

convex sections is used for the base section,
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14. The esgscalator step according to claim 13, wherein the
shock abgorbing cleat has the convex sections and the base

section colored in different colors.

15. The escalator step according to claim 14, wherein a
plurality of shock absorbing cleats are arranged in a width

direction of the step.

16. The egcalator step according to claim 12, wherein a
material having relatively low hardness is used only for
peak sections of the long convex sections of the shock
absorbing cleat, and a material having relatively higher
hardness than that of the peak section is used for the base

section and peak sections of the short convex sections.

17. The escalator step according to ¢laim 16, whexrein the
shock absorbing cleat has the peak sections of the long
convex sections, and the base section and the peak sectiong

of the short convex sections colored in different colors.

18. The escalator step according to claim 17, wherein a

plurality of shock absorbing clsats are arranged along the
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step-shaped notch formed at the rear end section of the

tread.

12. The escalator step according to claim 12, wherein a
material having relatively low hardness is used only for
a vicinity of each rear end surface of peak sections of
the long convex sections, and a material having relatively
higher hardness than that of the vicinity of each rear end
surface of the peak sections is used for the other

porticns.

20. The escalator step according to claim 6, wherein a
plurality of the shock absorbing cleats are arranged along
the step-shaped notch formed at the rear end section of

the tread.

21. An escalator comprising: the escalator step according

to any cne of c¢laim 1 to 20.



