2223731 TREAD, MEMBER FOR ESCALATOR OR TRAVELLI NG ROAD This invention
relates to tread nenbers for passenger..conveyance appar at u@?izn fp?rgi@ul ar
steps of escalators and pallets of travelling roads, of th& Type where in
operation the lateral edge of the roving tread surface is closely spaced
froma sg$tionary skirt guard. The invention al'so provides insert strips
for such tread nenbers, passenger conveyance apparatus having such tread
nenbers‘ﬁﬁd a nmet hod of adaptation of such apparatus. In general, the step
of an escal ator conprises a step surface that has many cleats extending in
the travel direction of the step and providirg the tread surface, and a _
riser that extends downwardly fromthe front edge of the tread surface. The
steps are endl essl'y coyIREAD MEMBER ROR| ESCGAIATOR |OR KRAVELLENG ROAD i nuous
path, and both side edges of the step surface and the riser are opposed,
across a gap, ‘to a.skirt guard that covers the side portion of ‘the:inner

| oner portion of a balustrade that supports the handrail. See for exanple
Japanese Wility Mdel Laid-, Cpen No., 67068/ 1980. - Pallefs of travelling
roads are similar, except inygptdem fe r‘?%é?rfam%si%? at or
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havi ng such stepS'i%is
and . pas

-escalators ahd pallets of traveiling roads, of the type
where in 6peration the léteral edge'bf the moving tread
surface is closely'spaéed from é:éfétionary skift
guard. The invention élso-provideé ihsert.strips for
'such tread members, passenger conveYance appératﬁs_
havihg such tread membérs and a method of adaptation of
éﬁch aﬁparatus.._ "_ | |
In_gene:al, the step of an escaiator comprises a
step surface that has mény cleéts.extending in the
traﬁel direction ofuthé $té§ and providing the tread
surface, and a riser:that extends dowﬂﬁardiy from the
frénf-édge.of the tread surface. The-steps.afe
o/ éndlesSly coupied together'énd are circﬁlated around a
continuous path, and both side edges éf the step
surfacé and the :iéef éré opposed;'across a gap, to a
-skirt guard théf 6overs the.sidé porﬁion of the inner
1owerlportion of a bélustféde_that éuppbrfs'the
_handrail.. See for ekaﬁplelJapanese Utility Model Laid-
- Open No..67068/l980.- Pallets of frave;;ihg'roads are
similar, except thaf;they do not have risers.
\ when an escélatOr having such stéps is in

operation, relatiﬁe motion occurs between the'steps and -



2 the skirt guard. Wen a passenger Standing on the step brings part- of
~his footwear in contact with the skirt guard, the footwear may be caught in
the gap between the step and the skirt guard. Such an accident may devel op
in the gap between the tread surface'of the'step and the skirt guard when
the escalator is in rising operation, i.e. when the steps are upwardly

novi ng, and develops in the gap betmeen the riser of the step and the-~skirt
guard when the escalator is in descending operation. In order to prevyat
shoes or the like frombeing caught in the gap between the step and the

skirt guar dthehekirépguend. baterpra\passengét §8aha0HgMBADEHE Wileph
I ndi cate the safe range for the feet on the steps, so that footwear wl|

not be broubkingst Paginicefcthis tfoatweakiin goatsact whth, thewekert i s sinply
a warning which is far froma concrete measure to avoid or reduce the
probl em SEHATH,cihe Feotwenn MRy be caughtein thei gapThetwbpact of the
present invention is to provide tread nenbers for a passenger conveyance
appar at us c§B&bF§eEfaP@H&HQufH#ﬁ?rQQﬁFQﬁ t$echcanraeaident may acci dent
that the fo tme r of a sseng s cau inthe g bet ween the step and
the skirt g 8?’8 opnin ¢ ftweqthe %v%?ﬁ?%ns‘éﬁgéPgt §fo’ﬁ=h§

step and the skirt guard when the escalator is in
_rising operation, i e. when the steps are - upwardly
moving, and develops in the gap between the riser of
the step and the skirt guard when the escalator is in ’g),.
descending operation. - |
i In order to prevent shoes or the likelfrom beingd
caught in the gap between the step and the skirt
guard the steps have been provided with ‘caution
- members which indicate the safe range for the feet on
the steps, so that footwear will not be brought into
contact with the skirt guard.' This, however is simply
a warning which is far from a concrete measure to avoid.
or reduce the problem. Such a caution member_may be an
insert strip._ | | | o |
The object of the present invention is to
provide tread members for a passenger conveyance
-apparatus capable of reducing the risk of the
occurrence of the accident that the footwear of a
passenger is caught in the gap between the step and the
skirt guard. | i

In a first aspect, the invention consists of a
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3 passenger conveyance tread nenber which is an escalator step or a.pallet
of a travelling road and has a tread surface wherein, at at |east one of
the lateral edges of the tread surface, there is a narrow upper surface
region which is stepped in the diréction dl ong thelateral edge, said

st epped upper surface region conprising at | east one |ower surface and at
| east one hi gher surface which is adjacent to said | ower surface in said
directi % and said | ower surface being sloging surface extending
downwardly and outwardly fromsaid |ateral edge.so as to define, together

with a vertical. skhstefgardcohvbyanesCdirahd’ membed G A ars ddbd Bl €A
edge, a downwardly narrow ng gap. This stepped edge surface regi on provides

i ncreased saf ety spepnet &r papleg of aodiravellihg FoaghanEhmen thedd ead
surface and the skirt guard, as explained nore below Preferably the
upper . surface regsonfaae, wherelin,dateati deasttoones @ifd Hhet aretlermigeedgds
| east one relatively short higher surface adjoining a relatively |ong
sl opi ng surface. Pfetheabreadhsunfgte, Fherecds @ negwrovhapper surnfate he
l ength of the lower surface in the direction:along the edge. The | ower
surface preferablyeghen| vhich is sippredr dat | iHreetiom Pl ew the 10 nm
The maxi mum _ L _ - _ . -
- lateral edge, said stepped upper surface region
comprising at least one lower surface. and at least one
higher surface which is adjacent to said lower surface
U * - in said direction, and said lower surfaceé being sloping
surface extending downwardly and outwardly from said
lateral edge so as to define, together with a Verticél
skirt guard of the escalator or road adjacent said
lateral edge, a downwardly narrowing gap. _

This stepped edge surface region provides.
increased safety against trapping of footwear in the
gap between the tread surface and the skirt guard, as
explained more below.

Preferably the upper.surface region has, in the
direction along said lateral edge, at least one
relativély-short higher surface adjoining a relatively
1ong'sloping surface. . _'

| Preferably the higher surface is less than one-
third-the'length of the lower surface in the direction
along thé~edge.-“'

The lower surface preferably has'length-in said

direction in the range 30-to"110'mm; ‘The maximum
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4 hei ght of the higher surface above the lower surface is preferably in the'
-range of 1.5 to 5 mm The higher surface may be at the sanme |evel as the
general level of the adjacent region of the tread surface.. The stepped
upper surface region preferably conprises a'plurality of the hi gher
surfaces alternating in the edge direction with a plurality of the said.

| ower surface. As is explained nore below, it has been found that this

sl oping surface is beneficial in avoidang trapping of a shoe in the e =3 and
hel pi ng the passenger to renove his shoe fromthe skirt guard. In _
principle, hedghtvatf ithe higheressunpacecdbonbethiebloiier ShiFgre Siy face on
the tread nember such that during operation of the apparatus an el astoneric
body enteri PFefsinehjap in thevenge of 3abdtel Spinmg sTheatdohet t he skirt
guard to horizontal forces tending to nove the body away from the skirt
guard. Vher Sunif@ce Sy MRt the sapeulevelyasfthesgendinal dlevatls
extending in the travel direction of the nmenber parallel to said |ateral .
edges, sa|d°@i£§ﬁsqﬂiﬁ9RP cﬁPQ&P*d@%stnﬂlEﬁeﬁﬁoﬁpﬁéaQQ(jtread surface of
t he menber, the slgﬁﬁaq%surfa e is on a élde nost one of said cleats and
ext ends domnmardly | YPPeT PYREACE pTegirR: PTEfeTabLY Pref erabl y

in the di rect ' on pseersD d dﬁf&éﬁi‘é}? E)P ethe higher surfaces -

alternating in the_edge-direction with a plurality éf
the said lower surface.
- As is explained more below,.itﬁhas been found QJ :
that this sloping surface is'benéficial~in avoiding “
: trapping.of.a?shqe“in:the gap and helping the passenger -
to remove:his shbe from-the'skirt-guard;
'Inaptinciple,.the 1nveh£ion-prdvides.improved
safety by the sloping surface'on,the tread mémber such
that during operation of the apparatus an elastomeric
body entering said gap is_subjécted byjsaid sloping
surface and the skirt guard to hbrizont§1 forces
:tending.tq move the body away-fromwthe skirt guard. -
Where the tread member has.a;pluraiity.of
upstanding.cleats_extending-in thg.trével direction- of
the member pafallel_to said laterél edges, said cleats
having top surfaces which provide said tread surface of
the member, the sloping surface is on a,éide-mosf one'
of sald cleats and extends dbwnward;y,and dthardly
from the top surface thereof. |

Preferably in the direction perpendicular to the



5 travel direction the horizontal extent of the sloping surface is |ess
than half the width of the top of .said.side-nost cleat. The vertical extent
of said sloping surface is | ess than the height of the cleat, preferably

| ess than half the height of.the cl'eat, nore preferably |ess than 30% of
the height of the cleat. Preferably the remaining top surface of the cleat
is at leaSt 1 mmin width. The sloping surface is preferably a planar

i nclined™~$urface, in which case the angle of inclination of the sloping
surface, relative to the horizontal direction perpendicular to the travel

direction, is pretrivdlYaifetBEohatHE RBri2oRths’ bkte %prﬁEPE%qE§H§StO

55 [err] In the direction perpendicular to the travel direction, t

horizontal extentswffabe $s0pesg sHehaRaliEs thecWwd@dhl e RH&IRMEE ol -
3.5 mm. It has been found significantly to reduce the risk of trapping of

a shoe in the gapside-mostccdedtnceThit eritdcialy exttient fe sHlidpigip g ace
does not extend the whole length of the lateral edge, and there is at .| east
one higher tread swrface parlesa tbsnatbenbhefighi oife thieomileptsur f ace and
adj acent thereto.along the |ateral edge. Thus the upper surface is stepped.
Thi s hi gher tre-a-@%%?%eblxolessnthan half the height of the cleat,
. more preferably less than 30% of the height of the
cleat. Preferably thefremaining“top surface of the
‘cleat is at least 1 mm in width. | |
L;/ | - The sloping surface is preferably a planar
inclined surface, in which case the angle'Of
inClinationuof'the.éloping surface, relative to the
horizontal diiectiOn perpehdicular to the travel
direction, is preferablylin~the range 30 to 60°, more
preferably 35 to 55‘. ‘In the direction perpendicular
to the travel direction, the horizontal extent of the
slbping-surface is preferably in the range 1.5 - 3.5
mme. | |
| ‘It has been found significantly to reduce
the risk of trapping of a shde in the gap if, in
accordance with' the invention the sioping surface does
not extend the whole length of the 1aterai edge; and
theré is at least one higher tread surface portion
upstanding from the sloping surface and adjacent
thereto along the lateréi-edge; Thus the uppér surface

is stepped. This higher tread'surface“portion

prefetably has a length in the tread direction in the



preferably has a length in the tread direction in the 6 range of 4 to 7
mm The sl oping surface may be on an insert piece providing a |ateral
portion of the tread surface and secured in place on the tread menber .
This insert piece may be differently col ouréd. fromthe major part of the
tread surface and thus act as a caution nmenber. The invention al so provides
a tread nenber of the invention, as described above, wth a riser whi~ch
ext ends downwardly froma front edge ofg the tread surface. The risefghas a
front surface extending across the step parallel to the front edge of the:
step and. hasrarge abf| 4atd Bnmmof its |ateral edges, a sloping surface
extendi ng outwardly and rearwardly fromsaid front surface so as in us€e to
define, together wiTheaslepingesurface maly Ye dn @mrihsert opigesdl y
‘narrowi ng gap. The sloping surface here has the sanme function as at the
edge of the B¥Qutdingfactaterafcpopitionhofsithe rhread fauxfade tdmwdri ser has
awdth in the Iateral direction of less than 3.5 nm The invention al so
provi des pasi®mEsdc vE}ﬁﬁEe°&pﬁQPaFﬁ?aﬁaFEM?QfqﬂlﬂhﬂSt%ﬂSﬁthV|ng tread
menber s of nvent i gescrl ed a ove ans fqr noving said tread
epgiﬁ

menbers in E’Pﬁ%’?\?l'ﬂﬁ%u RESPL YUEB %"\ﬁé’f theMmaier pestr of -
opposed Sm'ngQRQdérggﬁanggace and thus act es a caution member.

__The,inventiqn-also-proviees:a tread member of
the invention, as described above, with a riser which
eitends downwardly from_a-front.edge_oflthe tread ) &;)
surface. The_riser has a front surfaee extending |
acress-the.step.parallei_fo the front edge of the step
and has, at at least one of ite,laterel_edges,-a
fsloping surface extending outwardlyeand rearwardly from
said front surface so as in use to define,-together_
with an adjacent vertical skirt,guard;_aerearwardly
narrowing gap. - The sloping surface.here has the same

- function as at the edge of the tread surface.

Preferably the sloping surface of the riser has a width = .-

in the lateral direction of less than 3.5 mm.

The invention also provides passenger epnveyence
apparatus-having a plurality-of;moéing-rreed members of
the ihventien as described above,-meahs for moving said
tread members in a continuous path-having upper and
lower runs and a pair'of-opposed skirt guards arranged
adjacent said upper run so that the tread members move

between them.

]



adj acent said upper run so that the tread nenbers nove between them 7

The skirt guards

may have projections,extending parallel to the direction

of travel of the tread nenbers in the upper run and overhanging said

S|Oplng surf aces.

Thi s prOV|des addi tional protection, warning the

passenger ‘to keep his feet away fromthe skirt guard. The skirt guards may
have | owTriction coatings adj acent. the tread menbers in the upper run. The
i nventi & further provides an insert strip a tread nenber of an ' :
escal ator or travelling road, which when no nted in-the tread nenber

id a |l ateral d t f f f
Rherein at the cdge of t1e; #REFE appfabl RAG, RHLLOBRoTedtiony SRtaRdIRG |
in use of the escﬁ’é@éﬁeﬁté@ﬂé'ﬁif‘ﬂct B oENeLEy he. B n%weowrgé%geresurface

region which is stepped so as to

ave ternatlng ction

parallel to the efgfbetdelsatle UPBEr SEIhaAGRA! e%gnaha!h sal & @1dping
direction at |east one relatively short higher surface adjoining a

relatively |ong |sanefacesf acBhisrpedvides addmtmgnaurb&oteetﬁemdlmarnin
downwardly and outwardly fromits top surface. The invention al so provides
a net hod of adaptthecpassengemstenbeepchmseﬁeeteaapyafabmsthhaamngta

guard.' The skirt guards may have low-friction coatings

‘adjacent the tread members in the upper run.

The invention further provides_an_insert strip
for'a'tread member of an escalator Or travelling-road,
which when mounted in the tread member provides a
lateral edge portion of the tread: surface of the tread

member, wherein at'the edge of the insert strip which

. 1is opposed to a skirt:guard in use of the escalator or

travelling road, there is a:narrow_upper surface region -

which is stepped'so as to have alternating height in

the direction parallel to the edge, the said upper

surface region having in said direction at least one
relatively short'higher surface adjoining a relatively
long'lower.surface formed'as.a_slopingfsurface' |
extending downwardlv_and outwardly'from its top
surface._ | | o _ _'

The invention also provides a method of

adaptation of a passenger conveyance ‘apparatus having a

_plurality of moving tread members providing a

| travelling ‘stairway or road characterized by the step

of adapting said tread members so as to provide them at
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plurality of moving tread nmenbers providing a travelling stairway or road,
" characterized by the step of adapting said tread nenbers so as to provide
themat 8 their extrene |ateral edges with higher surfaces and | ower
surfacés arranged in the direction along the extrene | ateral edges, said

| ower surfaces being sl oping surfaces extendi ng downwardly and outwardly
fromtread-formng top surfaces thergof, said sloping surfaces being ™

sl opi ngly opposed to skirt guards of the apparatus during use t her eG¥* The

i nvention tieespertebhy 28Rbradbbaghe Wiedd HIRHM Ss Irfé’ééétltﬁng material® or
0

metal , in which the desired shape can be accurately forned-- di ments of
the i nventloweni surfavebeateangeiednbythenidledtdon idlidmy i #1€e exanpl e with
reference to the acconpanying drawi ngs, in which:- Fig. 1 is a parti al
per spect i vexbremeolataraicabiges; shddi ngwene suirfdind apdings of the present
invention; Fig. 2.is a vertical section view on an enlarged scal e al ongthe
line | -1 o?lepingisurfgces extendingsdownwagdity amd/icytwardhy enl ar ged
scale along the line LI-Ill. of Fig. 1; Fig. 4 i's a schenmatic view on an.
enl ar ged B trapfaforsipggtop surfgces: ithgreohf ferid ofleping
surfaces being éi&pingly opposed to skir£ guards of the
apparatus during use thereof. - .
‘The invention is espéciaily'aﬁplicable to
tread members of plastics material or ﬁefai,-in which
the desired shapeﬁcéh'be'acéurateiy-farmeﬁ;.
Embodiments of the invention will now be
described by ﬁéy'éffnbn-iimitativé examblé with
reference to the accompanying drawings, in which:-
Fig. 1 is a partial perspective view of an
‘escalator showing one of the features of the present
invention; o |
. Fig. 2'is a Verfical section view on an énlarged
scale along the line I-I of Fig. 1;
Fig. 3 is a transverse section view on an | @
enlarged scale along thé line II-II Of Fig. 1; |
Fig. 4 is a schematic view on én_eniérged'scéle
similar to Fig. 2 illustrating an effect of'tﬁé |
invention;
"Fig. 5 is similarly a schematiCGViéw on an
enlarged sdale cofresponding to Fig; 3 iliustrating an

effect of the ih&éhtion:



invention; Fig. 5is simlarly a schematic view on an enlarged scal e
corresponding to Fig. 3 illustrating an effect of the invention; 9 Figs.
6 to 9 are vertical section views S|n1Iar to Fig. 2 show ng furt her

embodi ment s -of the i nvention=appli éd to -escal dator steps; Figs. 10 and 11
are perspective views of inserts for the treads of further escal ator steps
enbodyi ng*the invention; Fig. 12 is a schematic side view of an escal ator
step of he invention illustrating its operatgon; Figs. 13 to 16 are
perspective partial views illustrating enbodi nents of escal ator steps

having sl oping surfaces and sigwpes! €919 | §F6 véiticdl s8cPidR'¥icas Semiigp
view illustrating a portion of another escalator embodying the present

i nvention: and Fi go Fhigs 2 shesehestfwethérvenbodinents POFtthe hvetion |
electrically driven travelling road illustrating a feature of the present

i nvention. Figs. Bppied |tasscalatde seepsre of the present invention
relating to the sloping surface at the |ateral edges of the tread surface.
Each step 1 of the escal at orFigspriGaand 1} caxe sperspective whewd oficinserts

for the treads of further escalator steps’embodying the
invention; | | |
Fig. 12 is a schematic side. view of an escalator
step.of the invention iilustrating its operation;
g/ o .~ Figs. 13 to 16 are perspective'partial views
illustrating embodiments of escélator steps having sloping
fsurfaces and stepped portions;
Fig. 17 is a vertical section view illustrating
a portion of another escalator embodying the present
- invention; and
‘Fig. 18 is a pefspective view showing a portion
of an electrically driven travelling road illustrating a
feature of tﬁe present invention. |
Figs. 1 to 5 illustrate the feature of the
presént invention relating'tc.thé sldpihg'surface at the
lateral edges of the tread surface. Each step 1 of the
escalator- comprises a tread surface 2'on“which the
'passeﬁgérs stand, and a riser 5 that extends downwardly
from the front edge of the tread surface 2 facing in the '
.direction in which*the”escalator'travelé downwardly. - The
steps 1 - are endlessly coupled togéther ‘and

are 'circulated around ‘a continuous path in a



-

passengers stand, and a riser 5 that extends downwardly fromthe front edge
of the tread surface 2 facing in the direction in which the escal ator
travel s downwardly. The steps 1 ‘are endlessly coupl ed toget her and
~are circulated around a continudus path‘in a , 10 conventional nmanner.
The tread surface 2 of the step 1 is constituted by a main surface portion
3 which is nmade of alum niumalloy (as shown) or of thin stainless steel
sheet and which has many upstanding cheats 3C extending in .the travels
direction, and a caution menber 4 which is an insert made of a synthetic
resin and heenvenddonadamanmt@mxt fhi nMgread t Serfaesel Ofr ¢hei step 1he
caution nenbers 4 are detachably nounted at the | ateral: edges of the main
surface por£BofoRsiituted by @inakn surfacetpérbionhdt wbichhdsnain surface
portion 3, are yellowto attract attention. -The riser 5 extends

downwar dl y mAGR Ofc FLugHniam, A 1KY Heas 3heWR) cor sOff shdnostadnless nany
ri bs 5A extending in the djrectio arallel to its lateral edges. The riser
5 alsois ﬁﬁ&&egfséﬁQ£lﬁﬂ:iﬁhﬁQﬂ dreny ppRtandingesdeatscBCpl ate. On
overal | T onBeheBRig B S revet b eeticn "B oacPersion monmesai |
panel 7 of ﬂhbﬁgcﬂah(isl %‘Q@rirpsoerrtti: On?aées of 4 rgxgngﬁggicb¥egin and has
‘three cleats 4C extending in the travel direction. The
- caution members 4 are detachably mounted at the lateral
edges of the.maih-surface portion 3 and havé a colour _ ;;
different from that of the main surface portion 3, e.g.
are yellow to attract attention. The riser 5 extends
downwardly from thé-front.edge of the tread step
‘surface 2, and has_mény'fibs 5A;extending in tﬁe
direction parallel to its lateral edges. - The riser 5
also is made of an aluminium alloj or a thin stainless
steei plate.
‘On both sides of the set of steps 1 are erected
handrails 6 over”néarly the overall 1engtﬁ of the K
escalator. The handrail 6 consists of.a handrail panel
7 of which the lower portion is secured erect by a
. fastening member (not shpwn);_ﬁ:guide frame 8 mounted
~on the handrail panel 7, and a'moﬁing_rail.Q.which is
guided by the guide frame 8 and moves in sYnchr&nism
with the steps_i.,:The 1ower-portiqn on the inside
(step side) of the;handrail.ﬁ is covered by an inner

deck 10 which has a downwardly extending wali“which



fasteni ng menber (not shown), a guide frame 8"nDunted on the handrail panel
7, and a noving rail 9 which is guided.by the guide frane 8 and noves in

synchronismw th the steps |. The'lomer portion on the inside (step side)
of the handrail 6 is covered:by an'inner deck '10 whi ch has a downwardly
extendi ng wal |l which constitutes a skirt guard 11. The two | ateral edges

of the stfeps 1 are opposed to the skirt guards 11 and a gap g exists

bet ween Whem and the skirt guards 11. As dggcribed so far, the escalator js
conventional, and further details need not be given. Al ong the side-nost
cleats 4B of thecoastitantesrseskicngudrd dilde- rMsd twdsloterdl td@gesS6E 5
of the step 1, sloping surfaces 4S and 5S are provi ded which are opposed to -
the skirt guard ¥heasdepsofe axe wpptised dwarthe rskiskt rguapds dll | ahdoa t he
tops 4T and 5T of the cleat or rib. The sloping surfaces 4S and 5S are
strai ght surface§aPa§ &&dstsh batyeen dhampnd kthe| gptrbiigevapdedel er npsed
angl e. The function of 2g€-slo ing surfaces 4S,5S is to increase safety, in
particul ar to refd§8ETdPeR, &Y fl%?e ih& ascalafrr| g epRYeRti@Nal, vARY) |

oo 12,0 2 POREAYRL! R ANt LIS 950 dhagy i ) fow be described. A

n contact wi th the ki ph Quardh o bt Liodd % FESEL %8 ok ehd 838618h"0

' member 4 and the side-most ribs 5B of the riser 5 of

-.the step 1, slopihg su:facesﬂ4s and 58 are provided

g) - which are opposed td the skirt guard 11 and slope

- outwardly toward the skirt guard 11 from the tops 4T
and 5T of the cleat or rib.. The sloping surfaces 4S
and 58S are straight surfaces (as seen in cross-section)
and slope at a predetermined angle. The function of |
the sloping surfaces 4S,5S'is'to indrease:safety; in
particu;ar-tp'reduce or a&oid thé risk that an
elastomeric, e.g. vinyl, shoe 12 of a passenger is

- trapped in the gap g as will now be described..

| A passenger on the tread surface 2 may bring the

toe 12T of his vinyl shoe 12 in contact=with the skirt
guard 11 while the escalator is in ascending operation.
In this case, the skirt guard 11 moves in the direction
-6f arrow. A in Fig. 1 relative to the step 1. Due to |
the friction relative to the skirt guard 11, B
therefore, the toe 12T of the vinyl shoe 12 entérs into
"a V-shaped space~defined_by the sloping surface 4S and

the skirt guard 11. In this space, the toe 12T is



In this case, the skirt guard 11 noves in the direction of arrow Ain Fig.
‘1l relative to the step 1. Due to the friction relative to the skirt guard
11, therefore, the toe 12T of the vinyl shoe 12 enters into a V-shaped
space defined by the sloping surface 4S and the skirt guard 11. In this
space, the toe 12T is 12 continuously pushed in the direction of arrow
B. However, the sloping surface 4S is opposed to the direction:of the~arrow
B and produces reaction R The reactign R is thus opposed to the 5
frictional force of the skirt guard 11 which noves the toe 12T so that :
sli ppi ng degehtpaubasigepushed dn he alirdédieioki of grpod Bl. Therefore,
the toe 12T is not caught in the narrow gap g. That is, the toe 12T of the
vi nyl shoe Howeverhe thes sdopdng tsurfage t48 1% oppposedrtacthdS. | the
passenger notices this abnormal condition and pulls his foot away, the shoe
can be snoofhrpckirne @fhkheprprnawhiB and |predugesrdegchiongRt heThecl i nati on
of the sloping surface 4S wthout the need to pull upwardly along the skirt
guard 11. CReBRELIGPH& ifaHpus rorpppsed %o nﬂ‘%lgﬁiﬁﬁi°§ﬁif§€§°ﬂsp t he vinyl

shoe 12 thaf, has entered intq.the gap g even a Jittle is gradually pulled
deep into t%&egﬁﬁiﬁ ﬂMﬁ?iﬁ#i%éh%ﬁhﬂF 8i e"%?elgﬂesPthan st opped and
no_reactlqnsigpgy%%mag%eiggghbéégaen the toe 12T and the skirt

- guard 1ll. . Therefore, the. toe 12T is not caught in the
narrow gap g. That is, the toe 12T of fhe vinyl shoe
12 .of the passenger sfays on theusioping surface 4S. | i;)
-If the passenger notices this abnormal condition |
and pulls his foot away, the Shbe.caﬁ be smooth1y
pulled-out-bf'simply Pulling_uPWArdlY along.ther-
inclination 6£ the sloping.surfaée-4s without the
. need to pull upwardly along thé skirt guard'll.
‘On the other hand, if there is noISIOping_..
surface 4S, the vinyl shoe 12 that has entered into the
gap g even'a-little is gradually-puligd'deep’info the
gap g since there is.no portion where the toe is S e
- stopped and no reaction is produced. Thgn, the
-passengérfmﬁst pull his trapped shoe 12 upwardly aiohg:
the skirt guard 11, which may-bé very troublesome. |
-3Similar1y,.When'a-passenger brings -the heel 12U.
of his viﬁylVShde'I2 in contacffwith the ékirt-guard 11
and the side portion of the riser"5 whi1e thegescalator.
is in descending operation, ‘the skirt guérd'll moves in

the direction of arrow C'iﬁ'Fig..l relative to the step



passenger nust pull his trapped shoe 12 upwardly along the skirt guard 11,
whi ch may be very troublesone. Sinilarly, when a passenger brings the heel
12U of his vinyl shoe 12 in contact with the skirt guard 11 and the side
portion of the riser 5 while the escalator is ‘in descending operation, the
skirt guard 11 noves in the direction of arrow Cin Fig. 1 relative to the
step .18 1. Therefore, the heel 12U of the vinyl shoe 12 enters into a
V- shaped~$pace defined by the sloping surfage 5S of the ridge 5B and the
skirt guard 11 as shown in Fig. 5 due to the frictional force of the skirt
guard 11.. In thils srherefidre hdtle H¥édllAN o ithe vhwel 1$hds TRNehBELES! Y
pushed by the skirt guard 11 and is forced in the direction of arrow D.
However, the- sl ophtg auVF-abared sprsedafineat] rirtthe siopimg asunfade abd
produces a reaction just [ike that of the sloping surface 4S of the cleat
AB nentioned abo®&: Fdoge: 5B [anthddie siixfoguarnd bhias showntH®d narrow
gap g any further but stops . on the sloping surface 5S, and can easily be

wi thdrawn. Thus ¥ifyl SsASEs 22 thtadahicHanst HERRCe RF IV%e%‘ﬁiEﬁu%H?rﬁn. t he
2 n ascendi ng Sher atfodide SHATR (70 HEGh L Bl cPY nECRkd T haRatE 11
and the_ riser 5 \f.@egoh%n%@ﬂf (Huéhsed %}F%&rgimt guard 11 and is
forced in the direction of arrow D. Hoﬁever, the
_sloping_surface_SS-opposes the directioh of the arrow Dl
gw/ o - and produces a reaction just like that of the sloping
| surface 4S of the cleat 4B mentioned above. Therefore,
the heel 12U does not enter inté the narrow gap g any
further but stops on the sloping surface 5S, .and can
easily be withdrawn.

- Thus vinyl shoes 12 that hitherto have easily
-been caught in the gap betﬁéen the skirt guard 11 and
the tread surface 2 when the escalator is in ascending
operation oi caught in the gap between the skirt guard
11 and the riser. 5 when the escalator is in descending
operation, are now prevented from.being'caught by the .
gap g by the provision of the sloping.surfaCes 4S and
5S at the edge portions of thé cleat 4B and the ridge
SB opbosed to.the skirt guard 11. Therefore, the risk
of an_iﬁcident which may result in injury is much:
reduced. _

While the_applic&nts do not.wish td be bound by

theory, anpossible;explanation'of_the operation pf the



operation, are now prevented from bei ng .caught by the gap g by the

provi sion of the sloping surfaces 4S and, 5S at the edge portions of the
cleat 4B and the ridge 5B opposed to the skirt guard 11. Therefore, the
risk of an incident which may result in injury is much. reduced. Wiile the
appl i cants do not wish to be bound by theory, a possible explanation of the
operation of the 14 sl oping surfaces 4S,5Sis as follows. As Figs®. 4
and 5 show, a portion of the shoe 12 gg s into contact with the skifes
guard 11 and the sl oping surface 4S, and presses agai nst both. = Because

the shoe issQbplRp AEFdded Mg s8! 1a188 £61560saPPALCEH L. I 3 *;sf% to the

skirt guard and the sl oplng surface are equa erefore e r S3Ction force

applied by shewskid pdrtirch e PeRsli snbaer 1 E6mbBe kb bontalct %ﬁe‘éece is

equal to the reaction force applied by the sloping surface perpendicularly
to the slopithe slifrdcegudiahsEruand | ¥hé e16pIhgf stit€acet us 5&aGndgon forces

in the direction perpendicular to the skirt guard surface is a net.force

pushi ng t hepslessesvagdirst thwtiski rBecaase. tHai shoet isosEe t hus tends to
nmove the shoe al ong the sloping surface away fromthe skirt guard. .
Accor di ng t elasitomeniicamaterial ; thefforceshapplésdnby  &het Ishoel dm ng

surface 4S,5S actually tends to hel p novenent of the .
the skirt guard and the sloping surface are equal.

Therefore the reaction force applied by the skirt guard
perpendicularIY'to the skirt guard snrface is equal to
the reaction -force applied bY'the-sloping'surface Q;)
o perpendiculariyfto the aloping surface. 'consequently.'
the sum of these two reaction forces in the direction
' perpendicular to the skirt guard surface is a net force
pushing the shoe away from the skirt guard. This net
'force thus tends to move the shoe along the sloping
surface away from the skirt guard. According to this
explanation, therefore, the presence of the sloping
‘surface 4S,5S actually tean to help. movement of the
'*-shoe away from the skirt guard. Depending on the .
coefficient of friction between the shoe and the skirt
guafa, it'may”be‘that'the-vertically_upWard component
of the reaction force applied by the sloping surface
balances’the'downward'frictional force applied by the
skirt guard, so that the shoe is.not pulled
-downmardly. | |
In the description'up to this point, the sloping

surfaces 4S provided at both edges of the tread surface



shoe away fromthe skirt guard. Depending on the coefficient of friction
bet ween the shoe and the skirt guard,.it nmay be that the vertically upward
component of the reaction force applied by the sloping surface bal ances the
downward frictional force applied by the skirt guard; so that the shoe is
not pulled downwardly. I'n the description up-to this point, the sloping
surfaces ‘4S provided at both edges of the tread surface 15 2 of the step
1 are fdfned on the caution nenbers 4 thatygre made separately fromthe
tread surface 3. In an escal ator step which does not have separately

constituted caut2oofmthbestep hularel fotmed idie tHewhukidGrembéss eptirely
constituted by the tread surface 3 nmade of alum niumalloy, the sloping

surfaces may be tbatedrat mede separaftehy dirom dthd Herdadashrsfaddac®. 3 D may
be fornmed after the tread surface 3 is nolded. At present, however, it is
commonl y accept eanpegeailasoro shepnwhilch does atadt \hawesseparnatelyut i on
menbers 4 at the tinme of assenbling the escal ator steps. Therefore, the
sl opi ng sur f acesCaRsEFupede ggutionomesbers 4 ot af ahich Hehe atread
menbers 4 in advance, and then nounting the caution nmenbers on_both sides
of the tread surPUEEaGRer 48sentiredy: ronstdjutead, hyxithe kread surface
equi pment, Fhefpéeﬂg % 8§“% %&1§5§%§%§1@%¥ the'sloﬁing-surfaces may be
formed at the time of molding of_fhe-tread"surfaCe's or
may be formed after the tread surface 3 is molded. At
g/: .' present, however; it is commonly accepted practice to
- mount the separately constituted caution members 4 at
the time of assembling the éscalatoi steps.
Therefore,.the sloping.surfaces-4s can be easily formed
by first molding the caution members 4 in advance, and
- then mounting the caution memberé on both sides of the
tread surface when assembling fhe steps. 1In existing
._éscalator equipment; the present caution-members may
simply be replaced by the caution members 4 of the
present invention to put the'present invention into
practice. | _ |
. Desirably-the sloping surfaces 4S have surfaces
as smooth as those of other portions of the caution
-ﬁembér 4 such that the vinyl shoe 12 caught in the V-
shaped space bounded by the skirt guard 11 and the
sloping surface can be éasiiy-pulled 6ut; This can be

 easlly accomplished if the caution member 4 is composed

" as ‘a unitary structure of a synthetic resin.



<

sinmply be replaced by the caution nenbers 4 of the presént I nvention to put

the present invention into practice. Desirably the sloping surfaces.4S have

surfaces as snmooth as those of other portions of the caution nenber 4 such
that the vinyl shoe 12 caught in the V- shaped space bounded by the skirt

guard 11 and the sloping surface can be easily pulled out . This can be-
easily acconplished if the caution nenber 4 is conposed as a unitary ™=
structure of a synthetic resin. 16 1@ the above description, slopi ¥y

surfaces 4S and 5S which are linear in transverse cross-section are forned

on the cleat 4B andIahthei dpeveBdescird ptiom, NG 1opimse cSsurfuyeyeds need not
necessarily be linear but may be curved as illustrated by sloping surfaces
13S and 14S akdvesS i which. afealdnéarFig thanswerse dmEswsaectiasecatdS
havi ng a convex curve and Fi.g. 7 shows a sloping surface 14S having a
concave curkormedsennthe claatydBsandedhieoridgeySB8 Fhbe BSlopimgrate

ot her exanpl es in which sloping surfaces are forned in the tread surface 2
of the step SUBFRCePHpoRENEVET, hBegl notynecessarily, s glimeax Heut| opi ng’
surfaces 4S are forned in the caution nenbers 4 as in Fig. 2 but the '
di fference iBaY B EREVEGuEPoALANSEZAtRO Y $IORINT RupFaees L3$e hei ght

as ‘and 14S shown in Fig. 6 and 7. Figa 6 shows a sloping

surface 13S having a convex curve and. Fig. 7 shows a

sloping surface 14S having a concave curve, as seen in

transverse section. ' j S S ' : : Q;)

Figs. 8 and 9 illustrate other examples in which
sloping Su:faces areifbrmed‘in:the tread surface 2 of
the stép 1 and opposed to the Skirt:guard 11, -In.Fig.
8, the sloping surfaces 4S are fbrmed in the caution
members 4 as in Fig. 2 but the difference is that the
caution member 4 has a cleat 4C of the same height as

: the-adjacent cleats 3C of the remainder of the tread .
sﬁrface é and further has two cleats 4B adjacent the
lateral edgé of greater height than the cleats 3C. The
-sloping surface 4S is formed on the cleat 4B opposed to
the skirt guard 11. By this construction, the taller
cleats 4B attract a passenger's attention when touched -
and;'éven'if the shoé'is'caught, he1p-to stop the shog
from being caught at the inlet of the gap g.

Fig. 9 illustrates an exémple in which a member
15 providing the sloping surface 15§ is adhered onto

. the side of a cleat 4B of the caution member 4 opposed

<



t he adj acent cleats 3C of the remainder of the tread, surface 3 and further
has two cleats 4B adjacent the lateral.edge of greater height than the
cl.eats 3C. The sloping surface 4Sis formed on the cleat 4B opposed to the
skirt guard 11. By this construction, the'taller cleats 4B attract a
passenger's attention when touched and, even if the shoe is caught, help to
stop the shoe from being caught at the inlet of the gap g. Fig. 9

i || ustrates an exanpl e in which a nenber 1%7providing the sloping surface
15S is adhered onto the side of a cleat 4B of the caution nenber 4 opposed
17 to the skirt dwarthe |skintt gwamd shl posktbie absd pbesibpecBHadf thie
sloping surface is slightly lower than the top surface of the cleat. In the
f or egoi ng descr i iAo end 1af sthei sikpping ssurfsce sig oshightbyt hewesuthan
menber 4 continuqusly over the whole length of the step in the travel
direction. As shdhe itPorispriace pficthe ci®ath shows an enbodi nent of the

i nvention the sloping surface 4S is continuously forned only in the mddle
portion of the-length L%%h ¥R $9%RePing (desewhPtian: nfhensdopdngi deration

i gher port  ons. SRREARE) G4 EPERR b o8 CHEEHLOR eRBST | 8pi ng sur f ace
4Sin the travela§d€§§déggly over the whole length of the step in the
- travel direction.-.As shown in Fig. 10, however, which
shows an embodiment of the invention the .sloping
o _ surface 4S is continuously formed only in the middle
' portion of the length L in the travel direction, taking
' into consideration the fact that passengers stand on
this middle.portion. Thére aré thus higher portions of
-tread'surface_adjacent each end of the sloping surface
4S in the travel direction.

Fig. 11 illustrates another embodiment of the

~invention where sioping surfaces 17S.are.f6rmed on a
cleat 17C of a caution member 17. The sloping surfaces
175 are spaced over the length L in the travel .

.. direction, and higher portions 18 separate the sloping

- surfaces 17S. | _

Thus, there are higher surfaces (the tops of the
highef'portiohs.18)-alternating with_;ower surfaces
(the sloping surfaces.17S).in the travel directién.

The effect of this is that, as illustrated in Fig. 12,
even when the toe 12T of a vinyl shoe 12 stays on the

sloping surface 17S due to the frictional force of the



Fig. 11 illustrates another enbodi nent of the invention where sl oping
surfaces 17S are forned on a cleat 17C of a caution nenber 17. The sl oping
surfaces 17S are spaced over the length L in the travel direction, and

hi gher portions 18 separate the sloping surfiaces 17S. Thus, there are :
hi gher surfaces (the tops of the higher portions 18) alternating with | ower
surfaces (the sloping surfaces 17S) in the travel direction. The effe€T; of
this is that, as illustrated in Fig. 12g even when the toe 12T of a Vil
shoe 12 stays on the sloping surface 17S due to the frictional force of the
18 skirt guaskiiftoguaipdwihothahowti)s that kotll riacting @freétovhofuring,
t he ascending of the escalator, the toe 12T is pushed rearwardly by the
reaction [ erakrewoliudutipg. the hisgemdipg ot eseul dter | othd 2€obSs
prevented from noving al ong the sloping surface 17S. If there i's no higher
portion 18, 13B %éepm§heénrﬁlﬁé‘w§ll‘@3-im@$mﬁeacnammyl!z?m:eodﬁoeg bize .

sl oping surface due to the horizontal conponent of the Trictional force in
the directiof®fhighg® Rorties 48, mad dhe tpe 13T 1is  preventedgs. 13 and
14 illustratg variations Qf the_shapes of the higher_ portions 18 between

t he neighbouf?ﬂﬂ Up¥ARgy 2 pra%E? é%gpiQQ1ﬁﬂEfaQEL1?£e' If there is

- no higher portion 18, the toe 12T on the-slopingv
surféce 178 may move along the sloping1surface-due to
.the horizontal-compbnent'of“fhe frictional force in the
direction of arroer,.qausing'the"paSsengei'to fall ,;;
down. | : _ |

Figs. 13 and 14 illustrate variations of the
shapes of the higher portions 18 between the
neighbouring sloping surfaces 17S. In Fig. 13, the
higher portion 18 is Joined to the adjacent sloping
-surfaces 17S by angled transitions sloping in the
travel direction, rather than by vertical surfaces as
indicated by the two-dot chain"iines; Fi§.714
illustrates a higher portion 18 that is rounded.

In Fig. 15, furthermore, the corner of the cleat
4B opposed to thé skirt guard (not Shdwn)'is ground'
‘discretely to form sloping surfaces 19 and
prqtuberances 20 alternatingly. - |

The sloping surfadesrl7s,119.aré lbnger in the

"~ travel direction than the higher portions_18 and 20.

In Fig; 16 fhe sloping surfaces 21 are shown

-extending the whole width of the dleat 4B in contrast



hi gher portion 18 is joined to the adjacent sloping surfaces 17S by angl ed
transitions sloping in the travel direction, rather than by verti cal
surfaces as indicated by the two-dot chain lines. Fig. 14 illustrates a

hi gher portion 18 that is rounded.” In Fig: 15, furthernore, the corner of
the cleat 4B opposed to the skirt guard (not shown) is ground discretely to
forn1s|ﬁﬁjng surfaces 19 and protuberances 20 alternatingly. The sloping-
surface$#17S, 19 are longer in the travel ggrection-than the higher
portions 18 and 20. In Fig. 16 the sloping surfaces 21. are shown extendi ng

t he whol e wi dt h withhthel edovéBmentdened xamplled iri Rvtideh aﬁwesre;ﬁiziz?ned
exanples in which the sloping surfaces occupy only part of the wdth of the
cleat. I n the fosvgfargsemiccupyeondy gant mef sihef aclatthwes® e nelleat . bot h
sides of the tread surface 2, or at both sides of the riser 5, to forma
V-shaped space-over thelfafhg Fernseinghemhadimenta, $loping tsupbaced],

such that the footwear of a passenger was not caught by the gap g. Fig. 17
illustrates anot H@Feeﬁﬁaﬂﬁﬁp&t_ mtghﬁjsd% Q%ér‘fa'%rﬁﬁgrﬁf-}‘bf%c%' Fierwhtch
it guard 11t BoRR EReRe of 4he THE, Ryodp KAR, & NIoHIRAd GRARAT of 5
passenger that over the gap g between thé step 1 and the skirt guard
'111,;such“that the.foptwear of a passenger was not
caught by the gap g. Fig. 17 illustrates another
embodiment which is on the same principle and in which
a cover 22 made of'allow-frictionamember-is provided on
the_surféce-of the skirt guard 11 to which-the step 1
is opposed, such that the footﬁear'of~a passenger that
happens to come into contact with the skirt guard 11 is
less 1ikely.to be caught by the gap g due to the small
frictional_force. Even when caught, the footwear stays
on.the tilted surface 4S as explained above and is not
. pulled. into the gap g; i.e. the footwear can be easily
: pulléd-dut. : ;-.1_
_Thé low-friction member 22 may-be,_for_example,
a fluorine-gontaining.resin whicﬁ is mounted in the
form of a thin plate on the skirt guard, or which is
direcfly baked onto the skirt guard 11, of a_member on
which the fluorine-containing resin is mounted is
mounted on the-ékirt guatd 11, thereby to provide the
cover 22. | |

- Over the skirt guard 11 is further provided an



happens to cone into contact with the skiort guard 11 is less likely to be
caught by the gap g due to the small frictional force. Even when caught,

t he footwear stays on the t||ted surface 4S as expl ai ned above and is not
pulled into the gap g, i.e. the footwear can be easily pul l'ed out. The

|l owfriction nenber 22 nay be, for exanple a fluorine-containing resin
which is nounted in the formof a thin plate on the skirt guard, or mthh
is directly baked onto the skirt guardygl, or a nenber on which the b
fluorine-containing resin is nounted i's nounted on the skirt guard 11,

thereby to présledébr £OVeha®2coPées the findr Aidt PodSidardder
provi ded an 20 inner deck 10 that covers the inner ['ower portion of the

handrai | panghe 7Than®eaill pinel 7he Pamer 10acloflXhy dretds dedsk st@ance &
greater than the gap G between the skirt guard 11 and the edge of the top
of the cl eatpridjectshe dtptahcehszsbwpamgsmﬁmd:m g4 B, betwéenf t he
i nner deck 10 overlaps the step surface 2 of the step 1. The projection
| 0T attractthe @laéggngearé 3lt and $het @dge: of dthe tkap fabtbiarchegtcone
into contact. wwth the skirt guard 11. Though the foregoing description has

al | been cod@%rﬁ%dtﬂﬁtFOPthsFEESS&PFégﬁaﬁ¥ﬁ§§9°t4ﬁr;N?QH#M part of

the inner deck 10 overlaps the step surface 2 of the.
step 1. .The projection 10T1attractsfafpassenger's
attention to the risk that-footwear may come into
contact with- the skirt guard 11. o g;)'
Though the foregoing description has all been
- concerned with the steps of escalators, the present
invention can also be employed for the pallets 23 of an
electrically-driven travelling road Fig;.ls shows the
- feature of.the'slopingllateralledge applied to a
. travelling road. The step 23 has a tread surface 24
formed of cleats. - Caution members 25 are mounted at
both side edges of the tread-Surface'24; and a'sioping
surface 258 is formed on the cleat ZSB'of-the caution
' member 25 .opposed' to the skirt guard 11. The handrail
is | |



invention can al so be enployed for the pallets 23 of an electrically driven
travelling road Fig. 18 shows the feature of the sloping |ateral edge
applied to a travelling road. The step 23 has a tread surface 24 formed of
cleats. Caution menbers 25 are nbunted at both side edges of the tread
surface 24, and a sloping surface 25S is forned on the cleat 25B of the
cautloﬁ”ﬁenber 25 opposed to the skirt guard 11. The handrail is- 21
constlﬁ*ﬂed in the sane manner as that of Fig. 1. One advantage of the

i nvention, when the sloping surface is for on a caution nenber that is
to be nDunted at an edge of the tread surface is that the sloping surface
can be easily for aBflstatdreanie che’ Giilel aRfianas WiRR LADTLGA! 0 the

steps. The caution nenbers of passenger conveyors that are now i n use can
be easily replaced by theneanivantagebets the ih¢ePtadey)t wHatRiHePBloping
Experiments have been perforned to assess the effect of the invention
quantitativel y. Thuefadef isr formedcohabocastipn wembeusathatodisd Ad ®es:
Step | : a conventional step with a tread surface of cleats, in
whi ch the side- nnmouotedtatsaofedgeteﬁguhartseaﬁlsnaﬁasbaﬁs (that the
- sloping
. ptng .sloping surface can be easily formed, and can be formed

~ in advance when fabricating the steps. The caution
members of_passenger_conveyors that are now in use can

be easily replaced by'thg caution members of the

~ present invention.

Experiments have been performed to assess the
effect of the invention quantitatively. Three
différent esca1atorlsteps were used,_as fo11ows:-
Step I ;: a conventional step with a tread

| surface of cleats, in which the
side-most_c;eat is of rectangular
. sectional shape (i.e. no sloping
surfade’.
Y . Step Ir s a step, as

_showﬁ in Fig. 2, in which the side-

most cleat of the tread surface has
~a sloping surface at 45° to the

vertical, and has 2 mm vertical

extent and 2 mm: horizontal extent.

The slqping surface extends the full
. length of the step in the travel

_direqtion.



surface) Stepll a'step, as shown in Fig. 2, in which the side-
nmost cleat of the tread surface has a sloping surface at 45[err]to the
verfical, and has 2 mmvertical extent and 2 nm horizontal extent. The

sl opi ng surface extends the full length of the step.in the travel

direction. 22 Step 111 - a step enbodying the invention having
an side-nost cleat as shown in Fig. 11, wherein the sloping surfaces I78
are of dinmensions as in step Il and have a length of 40 nmin the trakgf;

direction and are separated by higher portions 18 of length 7 mm The

hi gher portions 18 join the sloping surféées 17S by vertical transitions.
These three steps were nounted on a real escalator, in which the steps nove
at an angl e of S¥8P F& Ke hori zontIStepriamkadying, the) {aveptien n| ess .
steel and is vertical. -As a test piece annfgiqg a shfe there, was used a
pi ece of rubber of Rockwel| hardnd@Vihg an side-most cleat as shown =

in Fig. 11, wherein the sloping

surfaces lfsuare of diﬁéﬁsions’as in

- step II and have a.length of 40 mm.

" in the travel ‘direction and are
separated by higher portions 18 of
'1engfh“7 mm. The higher portions.ls ' g;)
join the slépipg:surfabes 17S by -

| vertical transitions. |

These thieeastéps7weré'mohhte&'&n'hjféal'éscéiétor, in

which'the_étébé'mové.at-ah angle of 30° to the

horizontal. The skitt'guard is of stainless steel and

is vértiCall ”As'a'test ﬁiéce simulating a shoe; there

was used a plece of rubber of Rockwell hardness 65,

‘having the following dimensions:

thickness 10 mm N
- length ' 150 mm .gf’_
width =~ 50 mm

: tabering'in-wiath.ét one end over 40 mm
1ength from 50 mm to 25 mm and bevelled at this
narrow end to give a bevelled énd-face.ﬁtl45‘.
In the test this teSt'piece'was-placed transverself
across the escalator step, with its bevelled end-face
upwards} and was urgéd by a measured force'applied to
it at 45° to the horizontal so that its narrow end is



havi ng the foll ow ng di nensions: thickness 10 mm | ength
150 mm wi dth 50 mm.tapering in width at one end over 40-nmm
~length from50 nmto 25 mm and bevelled at this narrow end to give a
bevel | ed end-face at 45. .In the test this test pi ece was pl aced
trangyersely across the escalator step, with its bevelled end-face upwards,
and - urged by a neasured force applied to it at 45[err] to the
hori z&ntal so that its narrow end is 23 pushed against the skirt guard.
- The force is increased until the test pie iﬂbecones trapped in the gap

bet ween the skirt guard and the step. The?®i dth of this gap cannot be

I f b I | at d. -The h tal
Conponent s of  RESPRP: SHBLASTS #BES SKIFS BBy R Aomresd sy aasnd age
of four tests 'ﬂn@iihtﬁgs%ésgebie?é. BRcbmes + Ste%

6 kg Step Il SREGE EREPPed %W:?EEQ Sigeen
for ces are'r eaULpgdek? 4aKaE 4 AAR ewia e rhoBath Uigtm%sagtg
i nvention, than With the ganvent|onaﬁ p.
-cannot be prgpisely specified, because a real escalator
was used. |

The horizontal components of the threshold

forces for trapping of the test piece (average of four

U .. . tests in each case) were:
Step I R 4 kg
. Step II - 6,-=kg
. Step III . .10.5 kg

This shows that significantly larger forces are
required to cause trapping with the steps of the

‘present invention, than with the conventional step.
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24 CLAI M5 1. A passenger conveyance tread nenber which is an escal ator
step or a pallet of a travelling road and has a-tread surface wherein, at
at least one of the lateral edges of the tread surface, there is a narrow
upper surface region which is stepped in the direction al.ong the | ateral
edge, said stepped upper surface region conprising at |east one |lower .
surface and at |east one higher surface which is adjacent to said |ower? .
surface in said direction, and said | oneR4surface bei ng a sl oping surfaé@‘f
ext endi ng domngﬁégj .and outwardly fromsaid |lateral edge so as to define,
together with *‘cal skirt -guard of the escal ator or road adjacent said

| at | edge, dow i L ~accordi t :
olaim L, wher et sa d RO S TEPence. brepf.HoRRRs SRASThG BT ace
in the di 1 (%Fq ' I a. e '

Iclnai mez, | {M?gr g%%c?all _ ‘fg‘fﬁ?é gﬁﬂﬁcgg,fgghég ?hgﬁégggqﬁ' ﬁrpr g'?ﬁ%%nené{aﬁs of
sai d .Sl opi Ng sy fiackd ekt sbdi wREFEPA, 4t at ;feEE'Ebshea?:‘iortﬂéjQi Ll m2
or 3, wherein said stepped upper surface region conprises a plurality of

sai d hi gher surdgfeis o ek &aa | Subphleli LRELEORsal hadrihi!hitlddy of said
sl opi ng surfaces. 5 A nmenber according to any one of clains 1'to 4

surface region which is stepped in the direction along

‘the lateral edge, said stepped upper surface region
comprising at least one 1dwer-surface and at ieast one
higher surface which isfadjacent to said lower surface
in said direction, and said lower surface being a
sloping surface extehding downwhrdly and outwardly from
said lateral edge so as to define,-tdgether with a
'vertical skirt guard of the escalatOrfor-rbad=adjacent
said lateral edge, a dDWnWardlf-narrowing gap.

2. A member according to claim i,-Wherein said

" higher surface is shorter than said sloping surface in
the direction aléng said lateral edge.

3.  A-member according to claim 2,.wherein-said_
higher sﬁ:face is less than oné-third the length of
said sloping surface in said direction. |
4., A member according to claim 2 or 3, wherein said
steppéd upper surface region-compfises a plurality of
said higher sgffaéeé aiternating in said direction with
a piurality of said sloping surfaces.

5. - A.member.a¢cord1ng'to any one of claims 1 to 4

wherein the or each séid.higher surface has a length in

RN R



wherein the or each said higher surface has a length in 25 said
direction in the range 4 to 7 am 6: A nmenber according to any one of
clains 1 to 5, wherein the or each said slgping surface has a length in
said direction in the range 30 to 110 mm 7. A menber according to any
one of clainms 1 to 6 wherein the or each said sloping surface is a planar
incrih“d surface. 8. A nmenber according to claim7, wherein the angle
of iTClination of the or ‘each said sl op2Bg surface, relative to the

hori zontal direction perpendicular to the travel direction, is in the range
30 to 600. 9.said digepdpnadooitiiengangeady tond aim.cl ains 1 to-8, wherein
the direction_perpendicular to the travel direction the horizontal extent
of the or eacf-sai d & BBMRETs@crerding ite @ny oneyefl Glaims 5L e 3.0. A
menber accordiﬁg to an% one of Ia%gg 1.to.,9, wherein the maxi mum hei ght of
the or each s¥'GFRFBh&EPesEFr 88 Stening surface s A dengih ng
surface is ingLh n 2.am_ 11. A r according to any
one of clai m;jé ggiéoa\%ﬁg%ggﬁgt h‘gl g: S XEEE, 39 E°WMT ace is at the

S e "7, SRRk Shoteals U A0 LM L 5%
wherein the or each said sloping surface is a planar
. inclined surface.
8. A member_according to claim 7,-whérein-éhe angle
W, - of inclination of the or each said sloping surface,
relative to the horizontal di:ection perpendicular to
. the travel di:ection, is in the range 30 to 60°.:
9, . A member according to any one of claims 1 to 8,
.-wherein the direction perpendicular to the travel
- direction the“hofizontal extent of the or each said
sloping surface is in the range'l.s - 3.5-mm.
10. fA member according to any one of claims 1 to 9,
. wherein the maximum height of the or each said higher
;surfaqe above the lowest part of said sloping surface
.. is in the range of 1;5 t0'5_mm,.

11. A member according to any one of claims 1 to 10
- wherein the or each said higher surface is at the same
-level.as the general_lével of the adjacent region of

-the-tread surface. |
.12. A member accbrding to anylone of claims 1 to 11
“having a plurality-bf:upstanding-gleéts extending in

-~ the travel direction.of the member parallel to said

A
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having a plurality of upstanding cleats extending in the travel direction
of the nmenber parallel to said 26 | ateral edges, said cleats having top
surfaces which provide said tread surface of the menber, said sloping
surface being on a side-nost one of said cleats and extendlng downwar dl y
and outwardly fromthe top surface thereof. 13. A nmenber according to..
claim 12 wherein in the direction perpendicular to the travel direction=the
hori zontal extent of said sloping surface2és | ess than half the wi dth of--

‘the top of said side-nost cleat. 14. A nmenber according to claim12 or
cl ai m 13, wher elatenal vedgesal seﬁﬂemleartsmaums)mdﬁg srfacss ivhiass t han
hal f t he hei ght of the cleat. A nmenber according to any one ofclains

1 to 14 wherei rP’E‘h‘éi@?eﬁﬁiguF?aéé ﬁ&§f&°|9ai°§edﬂ\ﬁ)rﬂﬁl‘!hﬁ%\pdj%& tskopingt er al
edge, which porti bove the genel | evel of said read surface 16.
A member accor d? "[“6 aﬁ?gﬁﬁeoﬂ‘f acﬁg g‘o% %e?aé‘r‘iu ng |

urface and sechrsapkbaP a8ERuRERLY’ BB BueipSidly Mg ] 32%%%?%% 588 any

one of claims L4g.d§egwhich is an escal ator step and has a riser extendlng
downwardly froma fronf edge of said tread surface,

-13. A member according to claim 12 wherein- in the
direction perpendicular to the_travel:direction the
horizontal,éxtent'of'said sloping surface is less than
half the width of the top of éaidjside—most-cleat.

14. A.nember.aqcordingthrclatm.lz or claim 13,
wherein.the_Vertiéal extent of said sloping surface is
less than half the height of the cleat. |
15. A:member-accordinguto any one ‘of claims. 1 to 14'
wherein the tread surface has ‘a raised portion adjaqant
the lateral edge, which porfion is-abnve the general
.level of said tread surface. |

- 16. -~ A member ancordingvtc any one of claims 1 to 15,
wherein said sloping surface is on’an.inéert piece '
providing a lateral portion of the tread surface and

| securéd-in place on the_memberr :
17. . A member according to any one of claims 1 to 15
which is an escalator step and has a riser extending
downwardly from a front edge nf-s&id treadusnrface,
said'risér'having'a front surface extending acroés the
step parallel to the frbnr edge:of the step and haéing,

at at least one of its lateral edges, a sloping:surfade

A



said riser having a front surface extending across the step parallel to the
front edge of the step and having,.-at at |east one of its lateral edges, a
sl opi ng surface 27 extending outwardly and rearwardly from said front
surface so as in use.to define, together with an adjacent vertical skirt
guard, a rearwardly narrowi ng gap. 18. A nmenber according to claim17
whersei p said sl oping surface of said riser has a width in the |ateral _
direttion of less than 3.5 mm 19. PEBsenger conveyance apparatus havi ng
a plurality .of noving tread nenbers according to any one of clains 1 to 18,
means for nove¥eeRALngt putvandiveandi rearwanrdlyuronmpaiali dh@eiont upper and

| ower runs and a_pair .of opposed skirt guards arranged adj acent sai d upper
run so that t$&?f?%%d$ﬂeﬁﬁe£§ uectpetngdne;, hdogetder wikhssamger

- conveyance ap atus, according to. claim 19, wherein said skirt guards have

proj ecti ons b perstret ebirkeguprlet RoResrvardlyl nerrowing ead
menbers in said upper run and overhangi ng said sloping surfaces. 21.
Passenger . co ance apparatus according to claim19 or claim 20, wherein

t he upper run:.
sloping surface of said riser has a width in the

said skirt guggds hayenbfiel hebboH1AG kb 8180 255 nddeln 33G menbers In

lateral direction of less than 3.5 mm,
19. .Péésehgér_convéyancé apparatus having a
. plurality of moving tread mgmbe:s accordihg fo any one
of élaimé 1 to_lé; means fq: moviﬁg.said tread mgmbers
ih'é cdnfinﬁous'ﬁath'having upper:and 1oﬁer runs.and a
pair.of oppoéed skirt guérds arrangéd adjacent said
'_ uppér run.so that thé fread.members.mové between them.
20. -l'Péssenger conveyahce apparatus according to
 01aim 19,.whereih said skirt guards have piojegtions
extending parallel to the difectipn of travel of the
tread members ih said upper fun and overhahging said
_élopihg surfacés, _ |
21. | éaséenger génvéfance apparafué according td
- claim 19 or claim 20, wherein séidfskirt guards have
.;owéfriction coatings adjacent said tread members in
the dpper run. | | ._
22. g an inserf_strip for a t:ead.member.qf an
escalator.or travelling road,'which.when.moqnted ;n the
tread member.provides.a laterél édge‘pqrﬁion of the

fréad surface of the tread membér; wherein at the edge

(T
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22. An insert strip for a tread nmenber of an escalator or travelling
road, which when nounted in the tread nenber provides a | ateral edge
portion of the tread surface of the ,tread nenber, wherein at the edge 28
of the insert strip which is opposed to a skirt guard-in .use of the _
escal ator or travelling road, there is a narrow upper surface region which
is stepped so as to have alternating heidfht in the direction parall el rQr;
t he edge, the said upper surface region having in said direction at |easSt+

one relativel YP5Hd® HRGREF SEFLRcEhAPOLAI REPRSEE FO FelSkitdhPuandr

TUS top surfac wle oEPHRd BREATEEor R S AR L3N e n d e R e Bnce
t havi 1 |- Lty L'ng . ad .menher sy /i di t I 1 i

e ey or r dRrTop. dofet ¥ultafR FRELRCRMIRAS RS A7 & £funber o
t L crized 0y . e o A R Syl

and T over " sur fierd METtainutehy AKLGREP AR GERAtIN Wh Rt Sy PecS

edges, said | oves sugbaceReDehll ShBRINGuRHRLE SRgREe RSN EL Y and
outwardly fromtread-formng top surfaces thereof,” said sloplng surfaces

?ﬁLPSO?' opi nglyi Appesed b€ skbst enar de1afita yaRRIA! U JHEd urESce
' | adjoining a_re;atively long.lowerisurface_forméd'és-a
sloping surface extendi;g downwardi&léﬁd.outward;y from
its top.sﬁrfacé.. _ - o |

23. A method ofladaptatidn'of a ﬁéésenger
conveYance_appératus havinglé,plurality of moving
tréad membefs'providing é traQélling.gtairway.or road,
charactefiiéd by the step of adaﬁtiﬁélsaid tread
members so éé:to'bfovide them_af fheir éxtreme lateral
edges with.hiéhér surfédes:ahé 1ower ;urfaces arfangea
in the diréction_aiong the exfreme léééral édgés, said
lower suffaceé béing slopiﬁg_éﬁrfécés:é#ténding |
dowhwérdly.énd oﬁtwardly ftoﬁ.tréad-fbrming.toé
surfaées thereof,'said sloping surfacés beiﬁg Siopingly
opposed:to skirf gdards'of fhe apparatus“during use
thereof. | o o | _

24. A tread member for an escalator or travelling
road substantially as aﬁy Qhe of the tread-mémbefé
herein deScribed'wiéh reference to'ahd.és.shown in the
accompanjing'drawings. -

25. | Péssenger cohveyance aﬁparatus haviﬁg'a tread

G D O



24. A tread nenber for an escalator or travelling road substantially as
any one of the tread nenbers herein.described with reference to and as

. shown in the accompanyi ng dramnngs 25. ,Passenger conveyance appar atus
having a tread C L M S 29 member according to claim24. 26.

An insert strip for a tread nenber of an escalator or a travelling road

subst:anjial ly as any one of the insert strips herein described with

ref ermerice to and as shown in the acconpanylng drawnngs

.member according to claim 24.
26. An insert strip for a tread member of an
escalator or a travelling road substantially as any one

of the insert strips herein described with reference to

and as shown in the accompanying drawings.
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