2087331 -1- STEPS FOR A PASSENGER CONVEYOR This invention relates to steps
of a passenger conveyor such as noving stairway, noving passengerway etc.
Passenger conveyors have becomne i ndi spens- 5 able to living- in urban
comunities as an installation adding to the confort of the citizen B -
facilitating their novenents. Functioning as escal ators, passenger? )873,3_‘
conveyors are now built not only_igside bui | di ngs, such as depart nent
stores, but also in subway stations 107and el evated railroad stations as a
link for means of public transportation. Since subway stations and el evated
railroad stations are usually | ocated in densely popul ated areas, the
passenger conveyors built in-these areas are forced to operate under

condi tions 15 which are heavi erSHERAnFGR 8sPASHENGER WANWEYORhe counterparts in
departnent scores have hitherto been operated. For exanple, passenger
conveyors have hitherto been built nostly in departnment stores and | arge
of fice buildings. The conditions under which passenger 20 conveyors are

built and operated therein are sonewhat distinct fromthe conditions under
which they are built and operated as facilities in stations. One problem

which is raised with regaitdst iIneass@NgelatdN¥8YHeps of laNpassengsr

—_—

conveyor such as moving stairway, moving passengerway etc.

Passenger convéyors have become indispens-
Sable to living in urban comﬁunities as an installation
adding to the comfort of the citizens by facilitating
their movements. Functioning as escalators, passenger
conveyors are now built not only inside buildings,
such as department stores, but also in subway stations
10 and elevated railroad stations as a link for means of
public transportation. Since subway stations and
alevated railroad stations are-gsually located in
densely populated areas, tThe passenger conveyors built
in these areas are {orced to operats under';onditions
15 which are héavier than those under which the counterparts
in department stores have hitherto been operated.

For example, passenger conveyors have hithertoe
been built mostly in department sctores and large of:ice
buildings. The conditions under which paésenger .

20 conveyors are built and operated therein are somewhat
distinct from the conditions under which they are built
and operated as facilities in stations. One problem

which is raised with regard to passenger conveyors in



subway, st ations invol ves corrosion of conveyor conponents due to exposure
to underground water..Another problemis how to increase surface hardness
of thé conveyor conponents to avoid damage thereto which nmight be caused 5
by frequent. céntact with passengers. Increased popul ari- zation achieved in
recent years has made it necessary to increase durability of passenger
conveyors and there is a demand for.spch passenger conveyors - in the
mar ket . . A passenber conveyor of the prior art conprises 10 novable parts

and stati opargutpaaysstadhensoyabbevear tarirBshibaecd Rlowvalyidy YmddRatss or

steps linked in an endless belt, a pair of handrails di sposed on both sides

of the steps duwsel vovekpesunesyochhasrgholiRar @aicel,. ettothdrd grvd Sdnat | onary
parts include a pair of balustrade 15 sections di sposed on both sides of

t he steps andisuppeorte ingreéasdraubsaceuharddesksofi nher chacdrr panel s,

etc. All the conponent parts, both novable and stationary, are supported by
a strongly buIMPePPH?ttatavelidrdamTge shepstehiwbiclr elighforteartaysad
transporting 20 Fassengers are each. conposed of a tread on which a
passenger st ftstTeavrerercenkaett eithorarsengsarsi-ng laggeasied morylani+f or

closing the qf and a irang supporting the tread and riser. Each step has
ke ¢4 |

apair of ro R i t beFERBRCeiBaERd RSt BEEE dF MRFEIFAFSELED 25
forwardly. The tread cleat, of .each-.step of the prior art has hitherio been
PGEhadL L6 oF BeE At <

made of an al AT & Fo52hY TR B TEEMques, TrootEm has
hitherto been, gemand for such passenger conveyors ~ 1n the market.
A passenber conveyor -of the prior art comprises

10 movable parts and stationary parts. The movable parts
include a blurality of treads 6& steps linked in an
endless belt, a pair of handrails disposed on both sides
of the steps and movable in synchronism therewith, etc.,
and the stationary parts include a pair of balustrade

~ 15 sections disposed on both sides of.the steps and support-
ing handrails, outer decks, innér decks, panels, etc.

All the component parts, both movable and stationary,

o

are supportad by 2 stpongly uilt support structure.
| The steps which are important for transporting

. 20 passengers are each composed of a tread on which a
passenger stands, a riser-connected to the trailing edge
of the cleat for closing the gap, and'a frame supporting .
the tread and riser. Each step has a pailr of rollers
connected'to either end and rotated to move the step

25 forwardly.
The tread cleat of each step of the priof art

has hitherto been made of an aluminum alloy by using

extrusion techniques, and a problem has hitherto been

(



\' . -
@ with regard to its duarability and susceptibility to surface, - -
\dahs as subsequently to be described in detail. A proeposal has recently . :

been made by us to 5 nmake step tread of stainless steel. Such steps-are
faced with the foll.owi ng problem Each step nmade of stainless steel

i ncl udesa cleat formed by shaping thin stainless steel.sheet (or sfeel
sheet) of 1-3 mmthick into a corrugaged form and attaching a reinforcing .
menber 10 to the undersurface of theJcleat tread. As subsequently to be - .
descri bed, when provision is made for rolling surfaces of guide rollers
restricki mMAIIRA o Hehayeeabdefent tor dusaiidol ) andrewsceptinélinyckness

of the reinforci menber, the thickness of the reinforcing 15 nenber woul d
i nevi t abl y*$het CRbdRBAER PPy SHRFAAUS G ive ‘i%it}:?(r%%izc%*bgﬂeiﬁui de

rollers. Igg%h£PU|d consi derably increase the weight of the reinforcing
menber, an & t ncreased wei ght of the step would not only form an
obstacle to increaseg | tatio fJ Glency. | so_cause an

i ncrease i n energy cgn*é%%-a‘g?lg(ﬁin?lratshg}%gefq{l nﬁqenég?c%%&ln{ e&/t%stﬁe ‘policy of
energy «0 L on. efor e, L& d eed r oyl - st eps of

a passe%g%%%%%rtgéﬁgiéﬁ g’ﬁg’%ﬁg’e%u&{l ?at?\ecég' of ét"ﬁ%rpg%?/%lggr%ffers to be

ef fected widutwibgreRei PILLBR1hY Proddem (Bid eivéoraigae gpmber for

each cl eat.
stainless steel includesa cleat formed by shaping thin

stainless steel.sheet (or.sﬁeel sheet) of 1-3 mm thick
into a corrugated form, and attaéhing a reinforcing member
10* to the undersurface of the cleat tread. As subsequentlyl
to be described, when provision is made for rolling ’
surfaces of guide rollers restricting the sideways
| movement of the_step by increasing the thickness of the
reinforcing member, thé thickness of the reinforcing
15 member would inevitably become substantially equai to

the thickness of the guide rollers. This would

membér, and the increased weight of tThe step would not
only form an obstacle to increased cransportacion

20 efficiency but also cause an increase in energy consup-
tion, thereby running counter éo the polidy_of anergy

conservation.

Therefore, there is a need to provide
25 steps of a passenger conveyor which enable guidance
of the guide rollers to be effected without increasing

the thickness of the reinforcing member for each cleat.
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- 4.- According to one aspect of the present invention there is a step for
a padsenger conveyor, conprising a steel tread cleat constituting a surface
| ayer” and shaped by bending sttel sheet into a corrugated shape with a
plurality of ~el evated portions and a 5 plurality of depressed portions
arranged alternately and each having- @ top and a bottomrespectively, a
rei{nforcing menber connected to the undersurface of the cleat, a plurality

of i de rombers egelSLigchegd 0,008 6F AMPONEACSIARILA therstep, cach
e L T e e R

length of the giepiAsifiFasYhethde gs&&aa}fa’ts%{»é&%-be‘iféiﬁécﬁﬁteltﬂmeéﬂoiﬂ%%f

aspect of the present 1hvention there Is provided a pasSenger conveyor

including a plarRkiigatel sHaPOSwidACH pharsify 60rElevatdddpartions!aid ead cl eat
constituting a surface layer and shaped by bending.steel sheet into a
corrugated shapierulity afpdeprassddy poftiche varrafgdd al tommtahd aad pdachahatingof
depressed portions arranged alternately and each having a top and a bottom
respectively aarep amf ar pdtrtgmnessipectiveipect edinforcing mauses gofrestedfta he
cleat, a plurality 20 of guide nenbers each attached to one of opposite

si des of the sthepundemshratedofuihgeclnather Maralityepiradde fmephers each

rei nforci ng nenber and havi n%_ a width greater than the thickness of guide
rollers arrangtitaceed a6t pne o sorpesiates side® pEnthe Btehe e3ER F14R(SW de JAEDET
substantially equal to the Jength of the step as neasyured fromfront to
back. 25 BeHPEITSRAREES JFOR RALE BiAPTEingIREROSE WG PARHS Bew’d%gcgﬁ?éﬁr by

vay of exame, W1 SeLENSE 1P NS, ASPPIRAIN N A" A 00 kS
movement of the step and a length substantially equal to the length

of the step as measured from back to front.

According to another aspect of the present inyention there is

provided a passenger conveyor inciuding a plurality of steps'each

15 step comprising a steel tread cleat constituting a surface layer and
shaped by bending steel sheet into a corrugated shape with a plurality
of elevated portions and a plurality of depressed portions arranged |
alternately and each having a top and a bottom respectively a re-
inforcing member connected to the undersurface of the cleat, a plurality

20 of guide members each attached to one of oppoéite sides of the step,
each said guide member being separate frdm said reinforcing member and
having a width greater than thé thickness of.gdide rollers arranged to
restrict.sideways movement of the step and a lehgth substantially equal
to the length of the-step as measured fram front to back.

25 Embodiments of the present invention will now be described by

way of example with reference to the accompanying drawings, in which:



i.g. 1 is a side view of ‘an upper portion of a passenger conveyor; Fig. .2
S a perspective view of a step of the prior art; Fig. ‘3 is a sectional .- ,-
view taken along the line Ill-111 in5 Fig. 2; Fig. 4 is a’bottomview of
the step shown in Fig. 3, as viewed obliquely upwardly from bel ow,  Figs.
5-9 show steps of a stainless steel material in which the invention is to
be incorporated, Fig. 5 being®a sectional 10 view corresponding to Fig. 3,..
Fig. 6 being a bottomview corres- ponding to Fig. 4, Fig. 7 being a oA
per spective vi &agcdr iespeide ngewoof-iag. upherFportignbef agpaseeget onal vi ew
taken along the line VIII-VIIl inFig. 7 and Fig. 9 being a perspective
viem/ onCS'W§WFérged scale, of the essential portions of the step shown

"Fig. 7; 15 Fig. 10 is a,sectional view of a side portion | of
the tread cl eafigf & Pr% & PEFSREF WS CHEBRE endiRR REntheoprigarfwention is

Showi ﬁgriﬁﬁ?he eod? e BIER e, BAeruh e Bt RPenEotEg. | o

Passe %oréveyor conprises a plurality of steps | I'inked i n an endl ess
belt f ppdrting passengers t hereon, a pair of

Fig. 4 is a bottom view of the step shown in Fig. 3, as

viewed obliquely upwardly from below;
Fig;. 5-9 show steps of a stainless steel material in

which the invention is to be incorporated, Fig. 5 being a sectional
10 view corresponding to Fig. 3, Fig. 6-being a bottom view corres-

ponding to Fig. 4, Fig. 7 being a perspective view.corresponding

to Fig. 2, Fig. 8 being a sectional view taken along the line

VIII-VIII in Fig. 7 and Fig;.g being a perspective view, on an

enlarged scale, of the essential portions of the step shown Fig. 7;

15 Fig. 10 is a sectional view of a side portion



handrails'§ | ocated on opposite sides of the steps 1 and 10 noved in
synchronismwi th the steps, a pair of balustrade sections 3 |ocated on

opposite sides of the steps | for supporting the handrails 2 thereon, and

panel s 4 di sposed on opposite sides of the steps. These parts of the

passenger conveyor, bot h novabl e and stationary, are 15 supported by a

strongly built main frane 5. The steps Which the mai n. conponent for
conveyi ng passengers each conprise a tread cleat |a on which passengers.
stand, a risepfl bhel 6serg tcheagam Hetlveest eheistepich amel embpodimeht

supporting the tread cleat la and riser Ib, as 20 shown in Fig. 2. A pair
of rollers | do&r Ehgonngernddaro lgacinanrgoratedeiamér end thereof for noving
sane. The tread cleat |la has a width Wof about 1 mand extends through the
entire length of the pasddngdrt cdohdyiRctionke fieadcreatPeadintchousual |y

has a 25 tra sverig cross section as shown in F

surface and i

3is.rid i :
ThondD ShERa R A Hhe SRR 1T N SR R LAR & ( op |

and a plurality of depressed portions each having a bottom|f. The

undersurface of the tread cleat la has a reinforcing nenber Ig in the form
attached thereto-as shown in Fig. 4. Recently,

of a grill5

passengers” attention to 5 possible danger, it has become customary to

arrange a colored porti @ de rheg(raigcqujé%i gf’ of tpggsélf'gggdcc%,g%r'l a made _Of

resin and col ored yell ow or ot

-
i

20

25

suit
comprises a plurality of steps 1 linked in an endless

belt for supporting passengers thereon, a pair of
handrails 2 located on opposite sides of the steps 1 and

moved in synchronism with the steps, a pair of balustrade

sections 3 located on oppdsite sides of the steps 1 for

supporting the handrails 2 thereon, and panels Y4 disposed
on oprosite sides of the steps. These parts of the
nassenger conveyor, both movable and stationary, are
supportad by a strongly built main frame 5. The steps

1 whiczh are the main component ©cr conveying passengérs

2ach cmprise 2 tread cleat la on wnich passengars scand,

- a riser 1lb closing the gap between the steps 1 and a

frame lc supporting the tread cleat la and riser lb, as
shown in Fig. 2. A pair of rollers 1ld are“conhected to
each step 1 at either end thereol for moving_same.

| The tread cleat la nas~a width W of about 1l m
and extend through the ent:ir_e length of the passenger
conveyor. ‘The tread cleat la thch uéually has a
transverse cross section as shown in Fig. 3. is ridged at

its surface and includes a plurality of elevated portions

each having a top le and a plurélity of depressed

in order to draw



|or. Each step 1 is ridged on its surface and has 10 a rei nforcing smenber

¥ its underside as aforesaid. Thus the steps 1 are sufficiently sturdy.tp’
-efiabl-e passengers to be conveyed wi thout anxiety. Meanwhil®e the riser |b

has the same width as the tread cleat |la and serves to clese the gap

between 15 the adjacent steps. 1. The riser Ib is sonewhat curved so that
the vertical novenent of the steps | and their novenent in an endl ess belt.. :
may not be interfered with. Usually the riser Ib is also ridged at its.
surface so that the edge of the tread o eat la-may interfit. 20

The tread cleat la and riser |b described herei nabove have usual Iy been

made of an gbutiiaw® aadcey Hdawiisd g shecersif ng, TaBduhtiebaarigage Wsual
practice to give considerably high precision finishes thereto for the sake

of passengetae tafeaidy.cl@mt la has a reimfgeding hbmbpat Agofinmtvenent -of

the steps 1 are guide rollers R which are di sposed horizontally on
ei ther sideform lod &t @pdll tad tanhad therstepssnebhvwni tm a‘lgomﬁ .C at the
passenger boarding end of the conveyor as shown in 1. The

provi si on oReERBLGYI-deT ONETS R ARAYH RbDHEREYT ST ﬁﬁ§e§Féﬁ§ £ n the
directions of arrows X in FI%#hZ The guide rollers R each have a built-in

bal | 5 bear PR§SLE LendBNETvodtth ot iLRFRBE $BEEPRBRYaRE BREANEe 2

colored portion lh on either side of the tread cleat la
made of resin and colored yéllow or other suitable
color.

Each.step'l is ridged on iﬁs surface and has

10 a reinforcing member.on its underside as aforesaid.
Thus the steps i are sufficiently.sturdy to enable
péssengers to be conveyed without anxiety. |

Meanwhile the riser lb has the same width as
the tregd cleat la and serves to close the gap betweeﬁ

15 the adjacent steps 1. The riser 1lb is somewhat curved
so that the vertical movement of the steps 1 aﬁd their
movement in an endless belt may not be interfered wich.
Usually the riser lﬁ'is'also.ridged at its surface SO
that the edge of the tread cleat la may interfit.

20 The tread cleat la and riser 1b described
hereinabove have usually been made of an aluminum alloy
by using die casting, and it'has-beeq dsuél practiée to
give considerably high.precision finishes thereto for
the sake of passengers' safety.

25 - ~ Arranged on the path of movement of the steps
1 are guide rollers R which are disposed horizontally
on elther side of the steps 1 to ensure the steps mesh with a

camb C at the passenger boarding end of the conveyor as shown in



o

t hi ckness*is about [err] = 20-50 mm The colored portion I h of the tread
cleat”1’a at "its side,is formed of nylon or other synthetic resin and is
susceptible to wear and breakage, so that the guide rollers R are prevented
10 -fromcom:ng into contact with the colored tread cleat portions |h. Thus
the side portions of each tread cleat |a have a thickness [err] of 20-50
mm4_,As a result, the weight of the step 1 is increased, causing trouble in
operation and an increase in operational@15 expenses. |In the steps of the
aforesaid construction of the orior art, there has been a demand for

| provenent s gog. I1CT SARENErbOgSWBAI ofCth¥ FUGAL NS rSIERY A Maki Ng

t hem econom calTy “dcceptable. 20 _ Since the passenger conveyors
installed in WYn%té‘?' PRE 3EEP8XROSed the WngRE WY Jmtairaiy fiable to
devel op corrosion and the passenger conveyors at the site of building
construction ffierigabbe to devel op corrosion due to adhesion of concrete,

the 25 problemw th regard to corrosion caused in passenger conveyors has

been di scussed and variDhs gubpesabdllease Roear hderd @ wila -efrs usdl 1
probl em However, an alum num alloy which is the principal material for
form ng th® bedringpso lengbtensindetéd o ilzental inetadgsicat Ak their
corrosion, particularly so when it is brought into contact with concrete
(al kaline). |thhelnessnisecabgrrzéqg = 20-50 mm. The colored portion

lh of the tread cleat la at its side 1is formedlof nyldn
or othe'r synthetic resin and is susceptible to wear and
'breakage; so that the guide rollers R are prevented
10 from coming into contact with the colored tread cleat
portions lh. Thﬁs the side portions of each tread
cleat la have a thickness T (T > t; or T 5 tl) of 20-50
mm. As a result, the weight of the step 1 is increased,
causing troﬁble in operation and an incrgase in opgrational
15 'expenses.
In the steps.of the arforesaid construction of
the orior ars, there has been 2 demand for improvements

ncreasing the wear resistance Ji the steps and

-

for
making them economiéally acceptable.

20 - Since the . passenger conveyors installed in
subway stations are exposed to undergrouhd_water,and
liable to develop corrosion and the péssenger conveyors
at the site of'building construction are liable to
develop. corrosion due to adhesibn of concrete, the

25 problem wi‘th' regard to corrosion caused in §assenger‘
_conveyors has been discussed and various pfoposals have
been made to obviate such probleh. quever, an aluminum

alloy which is the principal material for forming the



Bt when concrete adheres to an alumnumalloy it is 5 pitted with ugly
ayk spots in about 10 days A report made in the Japan Metal Society .,

Corrosion Resting Alloys" published in 1962) shows that dl uni:num all oys

are 2,000 tinmes higher in susceptibility to corrosion than stainless steel

and 10 iron with respect to alkalinity. The table shown bel ow contains

data supporting this report. Degree o Metal Corrosion Al um num

Al l oys 25,000 Stainless steel Iron 2 Unit: ng/dm/day Remarks: Tests}

were candustegpsby LEMebakaderdda t2700RAUGWE PO SDEtdhO8. td5 This report -

shoul d be giveh serious consideration in view of the fact that a passenger

conveyor .cosrgehenal pgrsdecudanrded sy wimrcrit eiofbidghhel kateonity and the

i nfl uences of concrete are not negligible. It would appear that the

i nci dence @¥ntaetoLidh bsncon§i6déraé.l®da,line hi ghLt rhassseegerecognaégeds

now in service. Meanwhile, in view of the fact that the tread cleat |a of

each step qh%’ﬁlp‘p&b¢t1509§§§@ﬁ§e|a§hteh‘@rsec¥r9 &n @lumimws akloysibfiected by

contact _therewith, wea
5 pitted with ugly dark spots in about 10 days.

A report made in the Japan Metal Society
("Corrosion Resting Ailoys" published in 1962) shows
that aluminum alloys are 2,000 times higher in
susceptibility to corrosion than stainless steel and
10 iron with respect to alkalinity. The table shown below

contains data supporting this réport.

Metal Corrasion
Aluminum Alloys 25,000
Stainless steel L
Iron 1

Uni¢t: mg/dmz/day
Remarks: Tests were conducted by immersion in

a 5% cautic soda solution.

“ -~

15 This report should be given ser%ous consideration in
view of the fact that a passénger conveyor . 1is genefally
surrounded by concrete of high alkalinity and the
influences of concrete are'not.negligible. It would

appear that the incidence of corrosion is considerably
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5 resjstance is one of theinportant factors which should be taken into
consideration in selecting the material for the tread cleat la. Generally,
al umi num al | oys are believed to have wear resistance which is about 1/10
that of stainless steel or iron by those who have 10 ordinary skill in the
art. In addition to the aforesaid di sadvantages of alum numalloys, it is

| npossi bl e to overl ook the econom ¢ side of the probl em concerning al um num
alloys. in recent years cost of aluninuﬁFhlloys has been increas- 15 1ing
under circunstances of increased cost of generat.ing e|lectric power because
mei ting oflalﬂﬁﬁ

|1 i cal | desir.abl e material . .| I ght, of, t -
i roumstances, the use BPABN IR miiia ] A Tt TR At ohte 1o7RRe be
stances, the use SFSATafy B e
asistance anSaGnem 0ol SPEECIHR vy Yol l AUt A" e by

us to form Steps ein@sPARACGCh GNPy fntddd iSSPl ER] - ydar The steps

made of stainless steel as proposed are of the construptlonaf form shown in
Figs. 5-9.5Refgsegeanvel hsben®de tthelinpbpdntba sdydrd nvhilegeshbquaes as

an exanpl e of t-he constructional form 1 of the cleat nade of stainless
steel . As showntakba cheat coasisieraddor in sieldd ebsg stieel nsbeptalor iron
for the tread cleat la. Generally, aluminum alioys Are'
believed to have wear resistance which is about 1/10
that of stainless steel or iroﬁ by those wno have
10 ordinary skill in the art.
| In ad&itiqn to the aforesaid disadvantages of
aluminum alloys, it is impossible to overlook thg
aconomic side of the éroblem concerning aluminum alloys.

In recent years cost of aluminum alloys nas been increas-

15 1ing under circumstances of increased cost of generating

£

electric power because melting of aluminum raquires lots

o~

b} - 3 3 . 3
of =2l2ctricity, ther

[{ T

hy making a2luminum z2illoys an
2conomicaliy undesirable macerial.
In light of these circumstances, the use of
20 aluminum alloys for making steps 1 must oe reconsidered
from the pbints of view of corrosion resistance, wear
resistance and ecohdmical feasibil;ty.
A proposal has recently._been made by us to
form st.e.ps of a passenger 'conire'yor' '~ of stainless steel.
25' The steps made of\s;éinless steel as'proposéd are of
thé constructionai form shown ih Figs. 5-9.
Reference will be made to a cleat 6a shown in

these figures as an example of the constructional form

Ri &R DASITRESESCPBVEYOR el 1Y i BHtSFTHET @by namki ng al uni ni uml

¢



)egt) of 1-3 mmthick which is shaped into a corruga- tion as shown in

5.

I ts undersurface by spot weld- ing by using an upper electrode Y and a
ectrode 10 Z. Alternatively, the reinforcing nmenber 7 nmay be
connected to the undersurface of the corrugation as by screw ng or other
in placeypf. wel ding. The cleat 6a made in this
has openings 15 K as shown in Fig. 6. The presence of the
openi ngso K eneatechiBemdarger tshalird assenger. m ghtsiséhgk the tip of an.
~unbrella thereinto or the finger tips of a passenger night be janmed

t herei n.cTeatl bal nat matdei ® fdanganinlie s ta® $Wedtir (Girndréa attach front

| oner el

sui tabl e connecting neans,

f ashi.on

E——

AR —.

In the exanpl e shown, the 5 sheet is worked by neans of a pres$ RO
rmalternate el evated portions and depressed portions each having a top *
6e and a bottom 6f respectively, and has a reinforc- ing nmenber 7 joined so’

and rear 20 closing nenbers 8 and 9 to the front and rear ends respectively

as shownsheef) gof71-Fhamr darickd ediiedr rmerbera®ed sigomsd recredgas shown in

Figs. 8

simlar thoappeashavrn Lo FAE.clSeat In the iandmmiel sh@en, cbheected to the
: Q and has the riser 6b intimately connected to the
ot her ent¢®kr 8f Workedebdnmepsd € & RS HhQ i frmiglienatel of a plastic

cl eat _6a at one end

mat eri a

10

and 9. More specifically, the rear end cl osing nenber 9 which is

and col ored such as yell ow has customarily been
elevated portions and depressed portions éach having a

top 6e and a bottom 6 respectively, and has a reinforec-
ing member 7 joined so its undersurface by spot weld-
ing by using an upper electrode Y and a lower electrode

Z. Alternatively, the reinforcing member 7 may be

connected to the undersurface of the corrugation as by

screwing or other suitable connecting means, in place
of welding..

The cleat %a made in this fashion has openings
K as shown in Fig. 6. The presence of the openings X

create the danger that a passenger might stick the

‘tip of an umbrella thereinto or the {inger tips of a

20

25

passenger might e jammed therein. To eliminate this
danger, it has come to our mind to attach front and rear
closing members 3 and 9 to the front and rear 2nds
respéctively as shown in Fig. 7. The rear closing
member 9 is cpnstructed as shown in Figé.IB and 9.

More specifically, the rear end closing member 9 which
is similar in appeérance to the cleat 6a is intimately
connected to the cleat 6a at one end Q@ and has the

riser 6b intimately'connected to the dther end thereof.
In recent years, a side portiqn 10 formed of a plastic

material and colored such as yellow has customarily been
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attached t'o either side of the cleat 6a to draw passengers' attention to

t he danger. However, in the step 1 having tlie cleat 6a provided with the o
front and rear closing nmenbers 8 and 5 9 apg side portions 10, difficulties
are encountered in attaching the reinforcing nmenber 7 as shown in Fig. 6.
More speci ficablyachedl@yCleited ) 16d & igKh (OL&d @ 64 td hera@! | i Ng
surfi@aces of the guide rollers R nust be provided for by the thickness [err]
of the reinforghBge ergenbgméhdxaﬁmgaagﬁet&xhé@@k of strength in the side
portions 10 formed of a plastic material. This i1nevitably |leads to the

t hi ckness t2 of the rei nHoweiveg ,meirharhe/ Sl g wimst cné i aléyt efaal to
the thickness of the guide rollers R 15 ' Thus, since the guide
rol | ers R havepaowliidek- widss theerfitont 2hdOraar asled ngseenbersed and
reinforcing nenber 7 will have a thickness [err]=20-50 mm. This would
consi der abl § i Acredssidige pagitdiomsofl Ghel ¥ kfwk el ey amerRNCTuUAberedi 88 t he -
probl ens that operation of the 20 passenger conveyor requi res added
ener gy consunp@géﬂcahﬂgnéhﬁt6@&@&@“ﬁkﬂﬁuﬁemﬁﬁﬁi?m?%oﬁ@@%¢nbnbgéausét
attaching and detaching of the steps would have to be Sfiforned unde&

difficult condMPFBn§PeOid L16adddindHt IS AP §hRht T 118 nbdy Bé&zs
descri bed by referrisﬁ_to Fi o 1%. '3? this eqﬁgdinfﬂt, the confjguration
of the cleat 65h$n8° &n&r SEhgéMét e FEIG AN Tre ysg.g. wel | as
the manner in wALGRLLAC LB H dhd CUIMNHSS té"z tye {4 ”Féi&é&réiﬁ”g' ar
10 member 7 becaqse of the laék of strength in the side
portions 10 formed of a plastic material. This
inevitably leads to the thickness t2 of_the_reinforcing

member 7 becoming substantially equal to the thickness

of the guide rollers R.

1

15 Thus,'since the guide rollers R nave a thick-
ness 51.= 20-50 mm as aforesaid, the reinforcing member
7 wil} hawve a thickness T, = :0-50 mm This woul:d
considerably increase the weilgnt o7 =h2 rginflasccing

member 7 and raise the problems chat Jsperation of the

20  passenger conveyor requires added energy coasumption and
maintenance thereof is timé consuming because attaching
and detaching of the ste@s would haye to be performed
under difficult conditions.- .

_ One embodiment:of the invention will now be

25 described by referring to Fig. 10. In this embodiment,

the configubation of the cleat 6a and the arrangement

of the reinforcing member 7 as well as the manner in

which the latter 1is cdnnected to the former are similar



//3>1 to those described by referring to Fig. 5. However, the enbodi memt®

£7 shown in Fig. 10 offers the advantage that the rolling surfaces of the? «

g///guide rollers R are provided without requiring to increase thé thickness t 8
of the 2 5 reinforcing nmenber. The cleat 6a showmn in Fig. 10 has .a netal | i c§
gui de nmenber |1 disposed below the side portion 10 and attached to one si dej
of the reinforcing nenber 7. The netallic guide nenber 11 is connected to-
the reinforcing 10 .menber 7 by screws 12. The gui de nenber 11 provides a
flat rolling surface for .each roller R#having a | ength substantially equal
to the length of the step 1 as neasured in the direction of its novenent

and a v dt fo 6 68! 8 sbRIBlNB ¥t etieibunled Nergold er dafglenr e [err]-

S
It will be apparent that the pfovision of  the netallic gulde nenbers 11

el i m nat esehbsdaifedtt Snoea tihe Faigdes olo a4 el U SFWedBdbeRags the . |
rolling surfaces of the guide rollers R  Thus the reinforcing nenber 7 has

only to petherfvihengusatifanssobrsuporguitg: b iher£IRadrdappsvidsasurface -
and the gui-de nmenbers 11 at the sides. The nuneral 14 designhates screws
~connecti ngvitirostdeepuairiogs td0 ine rcas o dine arlcigignesestbier J¢ Byet hi s
arrangenment, it is possible to provide a suitable rolling surface for each
gui de rol | eeiffoire hng28emberi.ncreasi ng t he wei ght of the reinforcing nenber
7. Fig. 11 shows anot her enbodinent in which - -
‘The cleat 6a shown in Fig. 10 has a metallic
guide member ll'disposed below the side portion 10 and
éttached fo one side of'the.reinforcing memﬁer 7. The
metallic guide member 11 is connected to the reinforcing
10 member 7 by screws 1l2. _The guide member 11 providgs'a-
flat rolling surface for each foller R having a length
substantially equal to the length of the step 1l as
measured in the direction of its mdvement and é width H
greater than the thickness of the roller R (H > t, or
lS H = tl). It will be apparent that.the provision of the
metallic guide members li eliminates the need to use
the sides of the reinforcing member as the rolling
surfaces of the guide rollers R. Thus.the reinforcing
member 7 has only to perform thelfunctions of suppérting-
20 the cleat 6a.on its surface and the guide members 11 at 
the sides. The numeral 14 designates screws connecting
the side.porﬁioné 10 -to the reinforéing member 7.
By this arransemént, it is possible to provide
a suitable rolling surface for each guide roller R'with-_l
25 out increasing the weight of the reinforecing membér-?.
Fig. 11 shows another embodiment in which

the side portion 10 is made of metal instead of a

plastic material and formed such that its outer side



—a

t he de portlon 10 is made of netal instead of a pl astic material and .
forneﬂ such that its. outer side 1 extends downwdly along the side of _;}8
t he nekﬂfor0|ng menber 7 and beyond the underside of the nember .7, to .
prOV|de a rolfting surface for the gU|de roller R It will be appreciated

t hat -t hi s enbodi ment can achieve the'5 sane effects as the enbodi nent

shown,;in Fig. 10. The reinforcing nenber 7 is shown i.n Figs. 10 and 11 as

belng inthe formof a plate extendlng along the entire | engt h of each step .

1 inthe direction of i'ts nobvenent. However, the invention is not limted
to.10 this specific formof reinforcing nber and the reinforcing nenber

7 may be conposed of a plurality of bars a ranged in the direction of

'he step 1.1 1gxeendt dou rﬁ‘vﬁsr@%?edﬁ‘é”stegbﬁ'n?i'q%“ e e e
gui de T ol | er FEREHE T rrdetfhgtenths .éﬁ?e‘f'rii%feﬁgtf?gwr%%ﬁfmﬁaﬁP the
e e o .nf%zi%ﬂ%@anaﬂ%oﬁegx.hgﬁf@%sgis e
is carried outyyyj be appreciated that this embodiment can achieve the
5 same effects as the embodiment shown in Fig. 10.
The'reinforcing member 7 is shown in Figs. 10
and-ll as being in thelform of a plate extehding along
the entire lengtn'of each step 1 in the directlon of
its movement. However, the ;nvention is not limited to
10 this specific form of reinforcing member and the
reinforcing member 7 may be composed of a plurality of
bars arranged in the directidn of movement of each step
1 in spaced_apart relation and extending crosskise"of
the step 1. | |
ulé From the foregoing,,it will be appreciated
- that the invention snables a suitable rolling surface
to be provided to each gu’ide'rollg without increasing
the weight of the reinforcing member of the tread cleat.
Thus the 1nventlon prov:.des steps for apassenger ccnveygr

20 which are light in welght and chveniently carried at

‘the time maintenance is carried out.



CRAI M5: 1. A stép for a passenger conveyor conprising a steel tread cld
gnstituting a surface |ayer and shaped by bending steel sheet into a'’ 2%
prrugat ed shape with a plurality of elevated portions and a plurality of4

depressed portions arranged alterpately and gﬁmlﬂ i :“ ahd a3
bott om respecti-vely, a reinforcing~nmenber conn mnﬁuﬂ“ m surface ofEss
the cleat, a plurality of guide nmenbers each attached o™®on& of opposite g
si des of tep, each said guide nmenber ‘being separate fromsaid :

rei nforci Tber and having a width greater than the thickness 10 of =
gui de rolJers gr | F,N'eg.g ' rent the st nd a i iF
| ength su 'stan@isgﬁggﬁg‘q%%%ﬁﬁlgk en tﬂ@pﬁ%ﬁggps%élnﬁgérg% rom back.
to front..Reritfdish ai&%&'hﬂd‘é‘hﬁ?}?% HX%}E’ b 1y h $@k gwo'd menber -
I's secur eﬁoéég%tr?%é@%gééspﬁgf%ﬁe side of sald roi n o%@?n&%rérgrrbszl_rg.bgl 35 AL
step as CdodriBfteliNsidpRi Mith @ pRirall 06 b dkvatdd Poptidng 8fd ¥ BRurd18e) of
portions each attached to one of opposite sides of each said tread cleat.

4. 5A Sdeppessedcheitipfls i drrahgédnadtemaeety n e estlehavingta poptana are
formed of nmetal and one side of each side cleat portion extends 20 -
downwar dibottan aespécitive ty o e reinfolreing imemberentrerested .to the untlepsuafacd ai ned

in claim4, wherein the side cleat portions are nade of steel. 6. A
passengerofc the eleatj rcpimtraigty qff guids membefrsseaghs attarhedt&p coenglf i si ng a
steel tread cleat constituting a surface |ayer and shaped 25 by bending .

st eel shePposificosidesopfutha sterhgpeh Fadd guigde umenber \bedngsepazatel fyomt i ons .

and a plurality of depressed portions arranged alternately and each having
2 top andaAdDRAINGATTISE BT oy &am&]fﬂomtggmérﬂ@enﬂmtéadﬂws'éhe |

under g4r foafc-gu{)cIe trgfle%eglt'fangeg Ituor %leslét%.cgfsi%%xlﬂgyes.' movement of the step

and aiength substantially equal to the length of the step as measured

from back to front.
2. A step as claimed in claim 1, wherein each said guide m:::mber is
securely comnected to one side of said reinforcing member.

15 3. A step as claimed in claim 1 or 2, including a plurality of |
side cleat portions each attached to one of opposite sides of each
said tread cleat.

4, A step as claimed in claiJn"S, wherein the side cleat portions
are formed of metal and one side of each side cleat éoftion extends

20 downwardly to constitute one of the gulde menbers .:.

5. A step as claimed in claim 4, wherein the side cleat portions
are made of steel. N
6. A passenger conveyor including a pluf'ality o_f steps each step

comprising a steel tread cleat constituting a surface layer and shapéd

25 by bending steel sheet into a corrugated shape with a plurality of
elevated portions and a plurality of depressed portions arranged

alternately and 'each having a top and a bottom respectively a reinforcing'

TRy S i My

‘member 'cor_mécted to the undersurface of the cleat, a plurality.of guide :




'rrenbers gach attached to one of opposite Si des of the step eaeh sai d gui . de.*'--""t’-"'-""-
menmb&r *being separate from said reinforcing menber and havi nﬁ a w dt

greater than the thickness of guide rollers arra”“m Il H I‘ijSI devvays
S engt h of

movenent -of the step and a | ength substantially
the step a5 neasured fromfront to bac 7. . A step for a passenger
conveyor substantially as herei nbefore described wi.th reference to Figs. 5 .

0, i >
passenger E'oﬁveyor b e halfed, ¥ Slo bR R ST Be B 1E00; B

reference Lo Hgy o deOndiberObeigifonatatd ofi'vhill foinkbroing fiGuRiCgiANyi Ny

drawi ngs. The text specifi"cation has-been reproduced by photocopying
the “applionts mmgrwmam%%ait&t tharl {th8BhieRIdsY Bf Jqifiay HIREHS Nlagrapeah

are diffioult to read. The original typescript contalning these amendnents
nmay be inspectes regtiitt Pidewaps movéménteoPahenstedyf tmder length substantially
5 equal to the length of the step as meastJred from front to back.
7. A step for a passenger conveyor substantially as hereinbefore
described with refemnce-to*pigs. 5 to 10', or Figs. § to 9 and
F1g. 11  of the accompanying drawings. '
8. A passenger conveyor substantlally as hereinbefore descnbed
10 with reference to Figs. 5 to 10, or Figs. S to 9 aztd Fig. 11 of the
ac‘companying drawings.

The text of the specification has beem reproduced by photocopying the a.pphclnts -original .
' typescript, It nay contain a few amendments which are difficult to read.  The original
typescript containing these amendments may be inspected on the premises of the Patent Office



