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= 1- ESCALATOR STEPS The present
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rticularly to an inprovenent in the steps of escalators. In the
cgonpanyi ng drawings:- Figure 1 is a schematic vertical sectional
" Wn/escalator; 5 Figure 2 is an enlarged side el evational 'view of an

-exanpl e of a conventional escalator step; Figure 3 is a realzﬁﬁgtz&al

ew of the

shown in Figure 2; Figure 5 is a part ﬂ
scale showi'ng the rel ati onship between two adj oi ni ng steps

enl arged 10

step shown:in Flgure 2; Figfre 4 is a plan view
side el evational wview, on

i nvention relates to escalators and nor e

vi ew of

an

~when they nove through the resghpsToResTEPSN points B and Cin Figure 1;
a partial plan view of _tne steps shown in Figure 5 as viewed in
the direction shown by the arrows V in Figure 5; 15 Figure 7 is
enl arged side el evational view of another exanple of a conventional

el evat or st efhe presénki Diveatfon Petadeiscto isoalators and morecpdrtiul drdyst ep

Figure 6 is

shown in Figure 7; Figure 9 is a viewsimlar to Figure 4 of the.

shown in

10

15

to an improvement in the steps of escalators.
In the accompanying drawings:-
Figure 1 is a schematic vertical sectional view of an escalator;

Figure 2 is an enlarged side eIeVational view of an'examp1e

of a conventional escalator step;

Figure 3 is a rear elevational view of the step shown in Figure 2;

Figure 4 is a plan view of the step shown in Figure 2;

Figure 5 is a partial side elevational view, on an enlarged
scale, showing the re1étionshfp between two adjoiﬁing steps
when they move through the region between points B and C in

Figure 1;

Figure 6 is a partia] plan “view of the steps shown in Figure 5

as viewed in the direction shown by the arrows Y in Figure 5;

Figure 7 is an enlarged side elevational view of another example

" of a conventional elevator step;
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st ep
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Flgure J, 5
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Flgure 10 is a viewsinmlar to Figure 5 showi ng the

relatlonshlp ‘bet ween the two adj oi ni ng st'eps when they nove through t he

rggi on between points 8 and Cin Figure 1; Figure 11 is a viewsimlar to

Figure 6 of the steps shown in Figure 10 and as viewed in ‘the direction
shown .by the arrows 10 Xl..in Figure 10. Figures 1 to 6 of the

act artyi ng drawi ngs show an exanpl e ©f2 a typi cal conventi onal escataton

and -steps. In
havi ng steps 2
together by a

together SO as
c and c¢' consti
that steps 20

portions. Stepsisuee & dacwiiew similan to Figuen,

‘Figure 1, the reference nuneral '|.indicates an escal ator,

I Nkage (not shown) at a de

Fi %u?@far Ys 2 N36P SNETar3to Ai Pwéoer oPfthetauep showneirsonnect ed 15
inite pirtch p (usually about 400

m . in an endl g4guir@Ihi on such that the treads 21 of adJ oining steps 2 lie -
to be aligned flush with each other in a plane at |ocations

tutlng upper and | .ower | andi ng portions-4 .and 4', and so -
2 nove in a stair-like conflguratlon bet ween t he | andi ng

21 for carryln%ggzg %senger usual ly has a width Wof 600 to 1,000 nm -

nunber of cl eat
grooves 212 aIt

5

Ravi ng -a thi ckness T1 3 (usual |y about 3 mm,

ernately dlsposed :

Figure 10 is a view simi1ar to Figure 5 showing the relationship

" between the two adjoining steps when they move through the

region between p01nts B and C in Figure 1;

~ Figure 11 is a view similar to Figure 6'of,the steps shown

10

.16

in Figure 10 and as viewed tn the direction shown by the arrows

XI in Figure 10.

Figures 1 to 6 of the actompanying drawings show_an example
of a tyoica1 conventional escatator and steps. In Figuré 1,
the reference numeral 1 indicatés an escalator, having steps

2 to carry a passenger 3. A number of steps 2 are connected

-~ together by a 1inkage (not shown) at a definite pitch p (usually

about 400 mm) in an endless fashion such that'tne treads 21
of adjoining steps 2 lie together so as to be aligned flush

with each other in a plane at locations < and c' constituting

_upper and Tower Tanding portions 4 and 4', and so that steps

20

2 move in a stair-]ike configuratton between the 1and1ng portions.

Steps 2 are shown in detail in-thures'Z to 4 and 6. The -

tread 21 for carrying a passenger usually has a width W of

- 600 to 1,000 mm, a number of cleats 211 having a thickness 11

c@f xhe step shewp in The tread

a -
and
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reon at a definite pltch P1 (usually about 9 ) .

he cleats 211 project beyond grooves 212 a definite distance L1

A convex riser 22 is provided at the rear end of
ead 21 so as to forma substantially L-shaped configuration therewith,

-and has a nunber  of cleats 221 each having a definite thickness T1 and

grooves 222
P1 the sane

connect tre
brackets 23,

© shown) by co jaf S lyi
- are connecte toget dEW?ﬁ gﬁﬁ%ﬁd'éégsggghﬁﬁﬁq Jﬁ&

ually about 6 nm.
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alternatel y disposed on_the convex surface at a'definite pit

as that of cleats 211 of read 10 - 21. The forward ends 213
of cleats 21 read 2 t he ste rectly behipnd an iven step are '
arranged to é‘fﬁj‘ﬂ&iey ia °Eﬁ' W'B)s' and qrﬁ gff ﬂxe”BItSE&é’t%g%% di nt egralol y |
th r 2 0 r.e nt on axles 25 on
i%‘é@‘m tl 8ri§ghi€e Phg‘ 4"@@51% éiqt %% eﬁ"'!gui de rails (not

When steps 2
in the direction

shown by t heppy Mgt fe ietirels I(ubualthdboitoed o Alcbr?vererat ed

upwar ds

when st eps

pass—t-hrough

e region between-points B and C

shown i% Fi gprsarlze SisCProd 1 HEY Q. tHS r8AY\WRd I oF Eréld 21 So 8§ oW se upwards

relative to

preceding step 2' in the direction represented by the arrow D

froma positfern & $ubseamtiadlpesishdped Confogurardon ttherewdthhand t he tread
thereof is level with the tread on the preceding 25 . step 2

case, shoul dhas passtbegeof 81exbs 221 each hawing asdefingte thrnclmelsst he toe 32 of

his footwear 31 against cleats 211

10

15

20

2%

T1 and grooves 222 a1ternate1y disposed on the convex surface

at a def1nite_p1tch_g; the same as that of cleats 211 of tread

.21, The forward ends 213 of cleats 211 on tread 21 of the

step directly behind any given step are arrahged to engage

‘{n grooves 222 in riser 22. Brackets 23 integrally connect .

tread 21 with riser 22, and rollers 24 are mounted on axles
25 on brackets 23, the rollers 24 being adapted to-roii on
guide rails (not shown) by connecting their axles 25 to linkages

(not shown).

When steps 2 are connected together in an endless fashion
and are moved in the direction shown by the arrow A in Figure

1, 1.e. when escalator 1 is operated'upwards, when steps 2

paSs through the region-between points‘g_and C shown in Figure 1,

steo'z moves, as'showh in-Figure'S,.stepWise upwards relative

to preceding step 2' in the directioh represented by'the arrow

D from a position E through a position F to a position G where

the tread thereof is level With the tread on the preceding
step'Z' In this case, should a passenger 3 carried on.step 2

strongly thrust the toe 32 of his footwear 31 against cleats 211

In this

EE Y

The forward ends 213

<7

Y
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r4 .of riser 22 of precedlng step 2', toe 32 is forcibly bent downwards du%izgg
go frictiion with the riser 22, partlcularly when the footwear 31 is nade of
wbber which has a relatively large coefficient of friction, and when step.
reaches position G', i.e. a level state, because there is usual ly a gap
66\; width Hof 3 to 5 nmleft extending across the whole width of steps 2
n Bet ween forward ends 213 of the-t4 ead cleats 211 of step 2 and t he.
ear ends of tread cleats 211 of preceding step 2', the toe 32 can becone.
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While the rear gﬁi-g e??fcsi%nt%?efﬁcﬁ:%ﬁ %ﬁ& m{ehcite?azereaéﬁuseﬁégmoﬁorwd

ends- 213 are sh so that the rear ‘en these .cl eats 211 are
aligned wi%h tha;‘bonénrrhfm Satl] Vaeagse’ Bherien 15 iyz681 132 acgdph260 havi ng

& depth of L1, and the rear ends 214 of the intervening cleats 214, which
do not have prOJo:‘ﬁ:mm Hoaf\3r th &nakn 1e|ﬁt(15x€tehd1ng across the whole width '
| 'of steps 2 and 2' between forward ends 213 of the tread cleats
211 of step 2 and the rear ends of tread cleats 211 of preceding
~ step 2', the toe 32 can become caught in the gap 26, furthermore,
10 elongate forefgn objects can fall throngh gap 26, and if the
. foreign objects are made of hard metal or p1astic they may
cause damage to the mechanical parts of escalator 1 due to.

'being thrust into the upper and lower landing portjons 4

Figures 7 to 11 show another example of conventional escalator .
15 steps wherein the forward ends.Zli of alternate cleats 211
of tread 21 project a distance'L} while the rear ends of these
same cleats 211 which_have projecting forward ends 213.ere
shortened so'that the'rear ends -213' of these cleats 211 are
" aligned with the bottom faoes of groowes 222hin riser 22 each |
20 - hevtng_a depth of‘g};'and the rear ends 214 of the_interrenfng
cleats 214, which do not hove'projecting forward ends, project
by a distance L1 together with portions of the adjoining grooves
' over a width T2 wherehy riser 22 Has c1eats 221 each having
: a height L1 and a width T2 aligned with rear ends 214‘ of

25  the tread 21._




. /Byla distance L1 together wjth portions of the adjoining'grooves over a
if Wmldth T2, whereby riser 22 has cleats 221 each having a height Li and-a .
| dth T2 aligned with rear ends 214" of - 25 the tread 21. Thus, in

his exanple the pitch P2 of cleats 221 and grooves 222 in riser 22 is

double the pitch P1 in the first exanpl e, 'wi dt-h T2 of cleat 221 being 1 to =

4 times the width T1 of the cleat - rn5the first exanple. (In the exanple
shown the ratio 5 is about 3.5 tines.) In the case where an escal at or
provi ded wi t Thusic A nsthissexampde urpmaiw & af, cleats R@inart groeNeses 10 and 11,
irrespective of whet her. the treads of adjoining steps 2 and 2' are in a.
stair-1i ke si82dnaeisapesisndevblat ﬂmsltﬁh)ﬂl ih shelfirst exampleq al i gned
in a horizontal state as shown at position G the forward ends 213 of tread

cleats 221 omMidthg220fcleahddyeing lgtady dimepahgwidthdil of the the
receding step 2' .an ented rt| f trea t hereof gt the rear end
ltohereof \?mi cﬁqéﬁe ipn%eo éi"ﬁ’g EH éqe ?Ef}m‘”ﬂ'h@feeﬁfr‘@ even when

15

‘'shown at-(3|

5t

hé'treaq 3f3%%% Ps 2 and 2' are aligned in a horizontal state as
T%% forward ends 213 of tread cleats 211 of step

2, as shown in Figure 11, engage rear ends 213 of cleats 211 of preceding
step 2
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(|nclud|ng al so portlons
In the case where an escalator provided with such steps moves

upwards then, as shown in Figures ;O and 11, irrespective

of whether the treads of adjoining steps 2 and 2' are in a
stair-like state as represented at positions E and'F, or are
aligned in a horizontal state as shown at position G the
forward ends 213 of . tread cleats 221 of step 2 are engaged

in grooves 222 of riser 22 of-the”preceding step 2' and indented
portions of tread 21 thereof at the reer_end_thereof which

are in communication with grooves 222. Therefore, even'when
the treads of steps 2 and 2' are aligned in a horizontal state
as shown'at G in Figure 10, the forward ends 213 of-tread |
cleats 211 of step 2, as shown in Figure 11, engage rear ends
213' of cleats 211 of preceding step 2' (including also portions
~of adjoining grooves 222) to a depth g_so that there is no
Tinear gap 26 as .in the first ewample; preventing footwear -
or long,fOreign objects from being caught between the confronting
ends of adjacent steps 2 and 2! as in the first'examp1e{
However, when steps 2 are in a stairblike state in the region
.between points B and B' shown in Figure 1, the Iength S of

gap 27 formed between adjacent projecting ends 213 of c1eats 211

-



of adj oi ni.ng grooves 222) to a depth J so that there is no 20 | i near
gap 26 as in the first exanple, preventing footwear or |ong foreign objec
ﬁronlbelng caught between the confronting ends of adjacent steps 2 and 2’
as inthe first exanple. However, when steps 2. are in a stair-like state in
t he regi on between points B-and ‘B _shown in Figure 1, the length S of 25 ~
géﬂu27 “f ormed bet ween adjacent prOjectlng ends 213. of cleats 211 - -6-
(gap 27.having a clearance Hof 3 to 5 mm between the confronting forward
end 214 and rear end 214' of respective tread cleats-211) becones | arger
than the corresponding length in the first exanple so that coarse dirt is -
apt to fal’l through the gap 5 27 and be ‘caught in-the interior of the
escal ator, possibly causing a breakdomm ¢!l is an object of the present
invention to provide escal ator steps whi ch make it difficult for the

oot vear e SRR phghca APkl 3118 AR SRR B iR
;t;ft escal a0, Y SIS L Feed RS P VA SRR BT 10

escal ator St eps ’A‘i')cﬂbc%ﬁ& % Pﬁéﬂ%ﬂ?iﬁé’&?ﬁsﬁ%&ﬁ@ﬁ@ﬁéﬁrmf’fﬁh@t ?’irst
example so_that coarse dirt is apt to fall through the gap

5 27 and be caught in the interior of the escalator, possib1y

~causing a breakdown.

It is anfobject of.thé ﬁresent invention to provide escalator
Stehs which make it difficult for the footwear of passengers
to be caught in, or foreign objects such as dirt, etc. to
10 fall down through, the.gap.formed_between adjoining §teps
| in the esca]atdf over the whole range_ffom the Tower to the

~.upper landing portibns.

It is another object of the present invention to provide escalator

- steps which can provide péssengersﬂwith greater safety.



-5, ‘Ga - Accordlng to - the present invention, ‘there is provi ded an

’gs al ator step conprising a tread having-a plurality of cleats defining.
ooves therebetween alternating with the cleats; and a riser at one edge ~

of said tread and having a 5 convex surface with a plurality of prOJectlons

t hereon defining grooves therebetween alternating with said projections, _

the pitch between adjacent projectiQnggQn said convex riser surface belng_f*

the same as that between adjacent cleats on said tread and said projections

on said convex ra&rdsny ttactheDpidd@nd anventien( tHéréisaprévidedrrespond to
sai d .grooves in said tread, alternate grooves in said riser being first

shal 'ow gr ooares andsdanetmemmdenpﬁeﬁm sesead hdeing §rplerabityt he end of
" -said tread adjacent said riser having a profile corresponding to the first

and second goPaleatsdéfiningegrooves therebutdeen adternaltimg watie the cl eats on
sai'd tread being first cleats having their ends, at the side of the tread
opposi te sa|dIeaturqndpaoﬂcerlmoaesﬂdeetoﬁjseidartcead:@nddmdmmg to the depth
of said first grooves of said riser. and being positioned to correspond to
the positibneonyexssyrface witha pdyeal ity ofipaojecsions quonedq df®%i ng cl eats

20 on said tread being second - Ieats havi.ng t at the side of the
“tread opposi 9@@3?&“‘?' &Yq%"%'ﬁﬁﬂgﬂgﬁ r %0“5. the

pitch between adjacent projections on said convex riser surface
befng the same as that between adjacent cleats on said tread =
and said projections on saild convex riser surface being positioned
10 so ae to oorrespond to said grooves-in safd tread, alternaee R
grooves in said riser being first shallow grooves and the o
remainder beiog second.deep grooves.'the-eﬁd of said tread
adjaceht saio rieer.having a profile corresponding to the _
first and second grooves and projections of said riser, alternate
15 cleats on said tread being first cleats having their ends,
| at the side of the tread opposite said riser, projecting a _
short distance corresponding to the depth of said first grooves
 of said riser-and being‘positioned to correspond to the positions
of ‘safd first grooves in said riser, and the remaining cleats
20 on said tread being second c1eats having their ends, at the
g;side of the tread opposite said riser, projecting a 1ong distance
- corresponding to the depth of said second grooves of said
riser and being poeitjoned to correspond to the positions
of said second grooves in said riser, whereby, when_neighbouriog _
25 steps are disposed in'a stairQTike relationship or with their

respectiVe treads horizontal and Jevei with each other, the



c5rrespondTng to the depth of said second grooves of said riser and being
positioned to correspond to the positions * : of said second grooves '.Q>
im said-riser, whereby, when neighbouring 25 steps are disposed in a <:§;::
stair-like relatlonshlp or with their respective treads hori zontal and )
level with each other, the -6b- projecting ends. of the first and second -
cleats of the tread of one of said steps at the side opposite the riser

al ways project -into the correspondi ng grooves in the riser of the preceding
step. -7- Enbodi ments of the present Inggention are shown in Figures 12

to 20 .of. the acconpanying drawings by way of illustration and exanple; in

these Figures: F?%‘,L tﬁ% e?ndﬁrbfe%é‘r et %‘nﬂes%oﬂﬁ361'e9’£§"of*’tﬁé"’t9§ad’n

eI’TbOdI ment 5 pPS 1 n accor ance Wt e present I nventi.on;

Figure 13 is a T @ron efaéaianedepslﬂNtﬁé $iae éﬁp@ﬁfﬁé“ﬂ\@ ﬁrseFlagu&ys 12; Figure
14 is a plan view of the step shown in Figure 12

project into the corresponding grooves in the riser of the '

preceding step.
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pwi,ng the rel ationship between the two adjoining steps when they nove
rough the region between points B and Cin Figure 1; Figure 16-is a _
partj.al plan view of the steps shown in Figure 15 as viewed in the
‘direction shown by the arrows XVI in 15 Fi gure 15; -8- Figure 17 is a .~
partial perspective viéw, -on an enlarged scale, of cleats of a tread of

anot her enbodi ment of the steps in_agcordance with the present. invention as
viewed fromthe end opposite to the riser; 5 Figure 18 is a parti al
perspective view of the cleats.of the riser of the step having the cleats

in Figure 17Embodimentsief ithe present Anventdon tarershpwnein Figires| eats of a step -
of a further enbodi nent of the steps in accordance with the present -

i nvention; akk te20 of theyaecompanyingadvawings byway.of J 1dustnadions of the

cleats shown in Figyre 19. Figures 12 to 16 show a step 2 with a riser 22
which i's shaﬂ!é@eéﬁ'%!eécirﬁ\/é%%?{%@sbrovi ded with a nunber of. shallow first
. grooves 222 and a.nunber of deep second grooves 223. - Gooves

gure15 is a parti al - si de el evational view, on an enlarged 10 scal e,
!,

Ty

' Figure' 12 is an e.nla'rged side elevational view of an embodiment

5'_ of the steps in écéordance‘ with the present invention; _

Figure 13 is a rear el evaﬁoha] view of the step shown in
Figure 12; -

Figure 14 is.a plan view of the step shown in Figure 12;

Figure 15 fs a partiaj side elevational vfew, on an én1ar§ed .
- 10 scale, showing the relati_onship between the two adjoining

steps when they move f.‘h_rough the _reg{on between pofnts 8 and

C in Figure 1; "

Figure 16 is a parﬁa‘l plan view of the steps shown in_Fi gure
15 as viewed in the direction shown by the arrows XVI in

15 Pigure 15;
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provi ded‘on its upper surface with a nunber of first cleats 213 arranged

é ' o -- i
15-- 222 and 223 are disposed alternately at a pitch P1.  The tread 21

ag to correspon
the forward sid

215 arranged 20

d to the shallow riser grooves 222, and protruding by L1 at— °
e of the tread.  Alternating with the cleats 213 are cleats

to correspond too -the deep second grooves 223 of riser

22 and to protrude by a di'stance L2, equgl-to twice the distance L1, at the
romriser-22, i.e. the front side: First and second cleats.

si de opposite f
213 and 214 are
215 projecting

grooves 5

L1. Thus, it w

and second cleats 10

PlobPE 7L £ 4 aeraay rspectitl el] (diaf entabdedctanes 213 and

I nf'o grooves 2 an

‘riser 22 of the ‘next .preceding .

step 2", ‘respectgpeidatsTé£AdtrcadNaf anbthdic efbudime .o e NEhet StdpsShi: 22 a
profile with recesses.corresponding-to-the depths of first and second

_ : Zat¢ oPddhcé Ad thi the @résentr i@ntionhas hdewed¥rom thecendespecti ve
grooves 222 and 223 are spaced fromthe ends of the respective cleats 213

and 215 by a di sappostteHto dhechiser;| ess than the difference between L2 and -

|1 be appreciated that, as -shown in Figures 15 and 16,

first

213 and 215 of tread 21 of step 2 are so forned

that first_cleats 213 engage in first grooves 222 of riser 22 of preceding.

step 2', ahd si rifigure y18s

s dnpantightrerspe: ting atjew sk shel cjeats of the

- riser of the step having the cleats ineFigure 17;

Figure 19 is a similar view to Figure 17 of cleats of a step

of a further embodiment of the steps in accordance with the

~ ‘present invention; and

10

-

Figure 20 is a similar view to Figure .18 of the-cleats shown

in Figure 19,

~ Figures 12 to 16 show a step 2 with a riser 22_which is shaped

15.

as a convex surfece provided wfth e-number of shallow first

grooves 222 and a number of deep second grooves_223.- Grooves

222 and 223 are disposed alternately at a pitch P1. The tread

21 is provided on its upper surface with a number of first-
cleats 213 arranged se as to cerrespond to the shallow riser

grooves 222, and protruding by L1 at the forward side of the

 tread. Alternating with the cleats 213 are cleats 215 arranged

20

to correspond to. the deep second grooves 223 of riser 22 and

- to pﬁotrude-by a distance L2, edua] to twice the distance -

L1, at the side opposite from'rfser 22, i.e. the front side.
First and second cleats 213 and 214 are alternate]y arranged

X
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‘.of riser 22 of'step 2'. ~Because step 2 has this construction,
| e range fromlower |anding portion 4 to upper 15 - | andi ng portion 4
gn -in Figure 1 the forward ends of first cleats 213 of tread 21 of step -

each projecting only a small distance, always engage in the sha

step 2' alwa

are di sposed gpf 437 by +mrga;§ggg{e%¢]mmgréceayg;tﬁeﬁ 2 hokerigy| ocat ed

in the region

betveen pr o] S¢kAQRS AT alltnel R adfaciht HoePiser 224 bRSFiTe wih forvard end
of tread 21 of step 2 ocated directly bel ow step 2"

3
over the

| ow

first grooves 222 of riser 22 of the preceding step, and those of second

each projecting-a | argesr 9dé st ance, "al ways engage in the 20 \_fﬁ

¢leats 215, pro
deep second grooves 223 of: the preceding step, so that cleats 213 and 215
of tread 21

g %?PSE@%J“@% fREs 2500 218 Pholntind, 1edlbratved °0na%

tween ure

not only prevedéssesostrmsgondiagntactits depthghef ifirst andUdecohd grovkess
difficult for foreign objects such as dirt, etc. to fall through it,

becausd pit cl22®Plandf 223 of thet hiseri 22y ﬂe&btt@&lofstheneéﬂpeatﬂegap 28-has a
zi gzag configuration as it extends through the first and second riser .
grooves 222 gndom322kanéé&23tm smﬁeﬂc’é@nbthe leadgrafobhs raspectiive f or war d

¢

10

+ 15

20

25

cleats 213 and 215 by-a distance H, which is less than the
difference between L2 and L1. 'Thus,'it'wiii be appreciated

that, as shown in Figunes 15 and 16, first and second cleats

213 and 215 of tread 21 of step 2 are so formed that first
‘cleats 213 engege in first grooves 222 of riser 22 ofipreceding

step 2', and similarly second cieats 215 engage second grooves -

¥ or med

is so small that it

it

223 of riser 22 of step 2'. ' Because step 2 has this constructﬁon,

~ over the whole range from 1ower Tanding portion 4 to upper

landing portion 4 shown in Figure 1 the forward ends of first |
cleats 213 of tread 21 of step 2, each proaecting only a smail
distance, always engage in the shaiiow first grooves 222 of

riser 22 of the preceding step, and those of second cleats

215, each projecting a larger distance, always engage_in.the

deep second grooves 223 of the preceding step, so that cleats
213 and 215 of tread 21 of step 2 and grooves 222 and 223

" of the riser of preceding step 2' always engage each other,

-Therefore,.when;adjacent'steps 2 and 2' are disposed in a

stair-1ike configuration, i.e. steps 2 and 2' are located

in the region between;giand.gi shown in Figure 1, the gap 28

formed between projections 221 of riser 22 of step 2' and the -
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ends of, second and first cleats 215 and 213 of tread 22.of the step 2
dlrectly bel ow. -This condition is al so maintai ned 10 when steps 2 and
move fromtheir stair-like configuration to a position where the treads
are in a horizontal configuration, that Is, fromstate F to state Gin
Fiigure 15. Further, in the state where the treads of steps 2 and 2' are
fPU§h'mAth each other in-the horizontal jgirection,-i.e. in the state 15 _
shown at Gin Figure 15 S|nce the forward ends of second tread cleats 215"

Ot or oot a1 ot APATALERO AT PaaltZ1br kSR oh e S BRTERSPoR BBy 2 | 2L
than the di fferQan\s Qsté’ifaﬁ? 3t bt orﬁg}r‘aeggﬁtso‘cfo&évfeii‘sfr% iggStep

actually 20 -overlap projections e riser on the next  precedi ng

step by a di menghadhteqnalt tlﬁxtlalﬁpm"af@ iEWﬁi’tE\li%f&etﬁP@i@nsétﬁﬁgt@ and 2

has a zigzag con |gurat|on IS not -a straight- line gap refore,
there i's no posgubh ldst dir, éaqt ¥& a1 Blthpeigo 1 €aw@bkusen piteh BRpff or ned

bet ween steps 2. and 2' or of foreign objects, such as coarse dirt,
etc. fallishg thlthewisehezlgaﬁs 22Thiss smaldr ahdvggapi 28 has angtgzal tom‘igmm;nomnd .
| ower | anding portions only fine dust, which is not a source of troubl e,
falls through thas tapxtendsethrogghdhe ﬁtnspsalm aecbnd' risenugroongs @22ng the

safety of passenger s and ‘the durability
and 223 between the surfaces of the grooves and the forward

ends of second and first cleats 215 and 213 of tread 22 of
‘the step 2 difectiy below. This condition is.a]so maintained
10 when steps é and 2' move from their Staif-iike configuration
to a position where the treads are in a horizontal configuration,
-that is, from state F to state. G in Figure 15. Further, in
'-the-state where the treads of steps 2 and 2' are flush with
each other in- the hofiiontai direction, i.e. in the state
15 shown at § in Figure 15, since the forward ends of second
| ffead c1eatsi215 of step 2 and the rear ends of first cleats
| 213 oi'preceding step 2' are aifernately'intermeshed with
each other, and because'dimension H ie less then.ihe difference
between L2 and Li the eodS'of cleats on one step actually
20 _':overiap the projections on the riser on the next preceding
step by a dimension equal to J, so that the gap 28 between
~steps 2 and 2' has a zigzag oonfiguration, and is not a straight-.
iioe gap. Therefore, there'is no oossibility of.fooiwear
31 being caught in the gap formed.between-steps 2 and 2* or
25 of foreign objects, such as ooarse dirt, etc. falling through

the gep.- Thus over the whole range of the upper and lower

Q

.Tanding portions only fine dust, which is not a source of



.  the escalator. Although the present invention has been described above
5° connection with the upwards novement of the escalator, the same
gcts are also achieved in the region betmeen points B and C shown in ~
ure 1 during the downward novenent of the escalator. Further, in the '
above enbodinent, tread 21 andriser 22 can 10 be nanufacturéd of . . =~
metallic naterial in a conventlonal-why- and riser 22 can be fabricated -
from sheet netal by a shaplng process to produce a shape as shown in F|gure

17 and 18. A'ir%ﬁ!i‘fﬂ FEITS through the Qﬁ‘fbﬂnédabétﬁ%heﬁéﬁ 2 apditing pr OCGSS
or- shaped by a nDuIdlng process to produce a shape as shown 15

Figures 19 ard, 2thus' efpeVving thi  safbty R fCpidsehgens &ac the ddab it yents Of ‘the
present. i nventi on have been descri bed and illustrated herein it wll be
underst ood t leeft thereiscatatopdi ficati ons may be made wi thout departing from

t he scope of the present invention. 12 CLAIM5 1. An escal ator step
conprising a tread having a plurality of cleats deflnlng gr ooves

t herebetween alternating with the cleats; and a riser at one ‘edge of sald
tread and haWAlthough the present invention has been described above in

5  connection with the upwards movement of the escalator, the
same effects are also achieved in the region between points
~B' and C' ‘shown in Figure 1 during the downward movement of

the escalator.

Further, in the above'embodimeneg tread_ZI and.riser 22 can
10 be mahufactured of metaIiic material in a con&entional way,
| and riser 22 can be fabricated from sheet metal by a shaping
process to produce a shape as shown in Figure 17 and 18. |
-Alternative1y, riser 22 can be fabricated by a cutting process
or shaped by a mod]ding_pfocess_to_prodhce'a shape as shown

15§ 1in Figures 19 and 20, respectively.

While certain preferred embodiments of the present invention
have been described and f1lustrated herein it will be understood
that various_modifications_may‘be made without deperting from

the s cope of the present invention.
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¥onvex, surface with a plurality of projections thereon defining grooves
ther ebet'ween al teernating with said projections, the pitch between adj acgnt
proj ections on said convex riser surface being the sane as that between
adj acent cleats on said tread and said projections on said convex riser
syrface being positioned so as to correspond to sai _ ' aid tread,
aMerinat e grooves 'in said riser being_figst shallow grooves and the :
remai nder bei ng second deep grooves, the end of sagﬂ Bwrumjﬂﬂﬂsmssal d
ri ser having a profile corresponding to the first and
proj ect.ions of Sriser, alternate cleats on said tread berngsfiTst
" cleats having their ends, at the si-de of the tread opposite said riser,
projecting a short distance corresponding to the depth of said first

of ‘said irst ghoodBsefariatiy ek SpmeiRing A SreAt ARG € it Yk oal o tr ead
bei second cl havi nei : t ' f 1 it

sai d'riser propEERE SeFiliaG droBURs suBhenettedt ATsedne b BERNE "0 "o o
second grooves g ez Cafd §er‘is@P-datb3hé‘%dg£’%ft kﬂhe\‘l}ﬂéﬂ gﬁ& rhalzi)@“q to the
positions of sard sedond grooves. in sald riser, er eby, err nei ghbouri ng

'steps are di SpoggfbekNsifat@iwithi & P1id13ty UTSHid)eltioNs! thdreGh deFefRRCt i Ve
treads horizontal and level with each other, the _
- grooves therebetween alternating with said projections, the

pitch between adjacent projections on said convex riser surface
being'the séme és'thét.betweeh'adjacent cleats §n'safd tread"
and said prbjeétjdns_on said convex riser surface'beiﬁg positioned
-so'as'to correspond to safd grooves in said_tread, a1ternafe |
grooves in said riser being firét shallow grooves qnd the
remainder being second deep.grOOVes,.the end of said tread
adjacgnt saia riser having a profile corresponding to the
first and second grooies and projections of said riser, alternate
éleats_on said tread being.first cleats having their ends,
at the side of the tread'oppbsite said riser, projecting a
. short distance correspohding to the depth of said first grooves
 of sqid_fisgr and being:positioned to correspond to the posftions
'of sa1d first grooves 1h said.riser, and'the'rémaining cleats
on safd tread being second_c1eats havind-théir ghds, at the
side of the tread oppbsite safd'riser. projecting a long distance
'corresponding to the depth of said seconﬂ grooves of said |
riser aﬁd befng-positioned to correspond to the positjons
of said second grﬁoves in saidjriser, Whereby,_when neighbouring
.steps are disposed in a stair-like relationship or with their

respectiﬁe-treads'horizontaI and level wfth-each other, the
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48 prOJectlng ends of the first and second cleats of the tread of one of ' ig

3 d steps at the side opposite the riser: aImays*proree%—+nLg_Lhe__ . i
r espondi ng grooves ‘in the riser of the precedlﬂﬂug’a@! An escal ator 4

ep as clained in claim1, wherein said cleats essed
roma thin netal sheet. 3.. An escalator step as 1 or 2,
wherein said | onger di stance i s L2, -sB3 ¢ short di stance Ll and the ends_ qf
sai d projecting portions of said treads are spaced a distance H fromthe

cesenb o | i AEEPRDendy bE MK ERE deOREL NP e helhor? 2C0

assenbl ed i nto istance His less t erénce

- between sai d gf phansesaid stass b thehsTRDBppdYd te! @t p1sdd sTuags o ect a short -

di stance overlap the projections on the riser of the next preceding step.

4. An escal gprject cAnts UNet Edvirespdnding drobwds 1 Aeher iR ¥F ither ef erence to
: Flgures 12 to 16 or any of Figure 17 to 20 of the acconpanylng dramnngs

preceding step.

2.' An escalator step as claimed in claim 1, wherein-Said

cleats énd grooves are pressed from é thin metal sheet.

3. An escalator Step as claimed in.c1aim"1'or 2, whefefn _

said longer distance is L2, Said short distance L1, and the

-ends of said projecting ﬁortions of said treads are Spéced'

a distance H fpom the bottoms of the grooves in the_néxt preceding'
step whén safd steps are assémbléd into a stair, wﬁichidistance '
His 1e§s th&n the difference betWegh said distanées L2 and

L1, whereby the cleats whfch pfojeht_a short distance over]ap'

the projections on the riser of the next preceding step.

4. An escalator step substantially as herein described with
~ reference to Figures 12 to 16 or any of Figure 17 to 20 of

the accompanying drawings._




