TI JLE OF THE | NVENTI ON PASSENGER TRANSPORTATI ON CONVEYCOR APPARATUS 5
BACKGROUND OF THE | NVENTI ON The present invention relates to a passenger

transportati on conveyor apparatus such as an escal at or, -1 ane or the
li ke which can be installed easily, forlexanple, on st mwmﬂmm’m
railroad station, public facilities, along 10 a slope o ne. A

prior art passenger transportation conveyor apparatus whi cH!5Pg9*designed to

-reduce a space for installation of, for exanple, an escalator, and in.
particular, a height of its support frame have been H or
exanpl e, in Japanese Patent 15 Publication. No. 48-19 mﬁmﬂﬂﬂwﬂn%e
Pat ent Lai‘l?[ﬁ&?'bﬁ\bfnﬁ: %Wﬁwghe af orenenti oned prior agwopassenger

transportation. conveyo tus is conprised of substantially a

| arge-si zed - QUIEKBIMIREIR | NGRS PGrAT Gy BGREVOR WBABAN h i des of a 20
| ongi tudi nal direction of its support fTrane, erein a string of

st ep-boards wound around the periphery of the |arge sized guide wheel are
reversgd of its direction of travel with the surfaces of their step boards

bei ng. °r e PAKERUVING QF (RHE cTANENBION Ther ef ore, the height of the machine

roomor the suppgrf f neverthel ess has_been reduced, thereby
preventing for t&‘r}:’ee sp %ggeég i T S9N BFiPtﬁ)gspasE‘éngér tREFRINFMGL i on

conveyor framsperitag: icilueestv e RRY, O ThE |MENTLGN 30 AL abjagt, of the

i nvention is to provide for a novel passenger transportation conveyor
appar at us atet-lene ox tbepl ikdwhietiar be infstaldedoead DIy, Hotadtaaip 1),
thereof by 8948LA8,8 dHehhs o2 TEN IS, ORI £0 RS PIRPSL ! L
' Sy g9
10 a slope or a flat plane.

A prior art passenger transportation conveyor apparatus
which is designed to reduce a space for installation of, for
example, ap escalator, and inparticular, a height of its support
frame have been disclosed, for example, in Japanese Patent

16 Publication No. 48-19996 and Japanese Patent Laid-open No.
6-32577. |

The aforementioned prior art passenger transportation.
conveyor appafétus is comprised of substantially a 1arge-siéed.
guide wheel installed in a machine room on both sides of a

20 longitudinal direction of its support frame, wherein a string
of step-boards wound around the periphery of the large sized
guide wheel are reversed of its direction of travel with the
surfaces of their step boards being reversed or facing downward.
Therefore, the height of the machine room or the support frame

25 nevertheless has been reduced, thereby preirénti‘ng for the space’

of installation of the passenger transportation conveyor from

being reduced.

SUMARRY OF THE INVENTION

30 An object of the invention is to provide for a novel



Anot her object of the invention is to provide for a 5 passenger
transportation conveyor that allows a plurality of step boards thereof to
+ be transported snoothly along a forward direction and a return direction
between floors/ In order to acconplish tPe aforenmenti oned objects of the
I nvention, a passenger transportation conveyor is provided 10 conprising a
plurality of step boards connected endlessly for circulating withinits
-support frame construction, wherein said plurality of step boards are
allowed to nove circularly along the forward and return directions wth
their surf RIVSSNISY §panspartds timncoaiveyb ipppadatids thy tpraascomnpdi shhe
aforenentionqg a{range t, each step board nnving al ong the forward

1 f

direction (of 1Y r%c%?%‘?ﬁ fantEstallathons thagep &t by nredwesngon (or
forward di nge{ 'I?@)%f"‘&tlﬁaéﬁfné’plpc?&? sj#,gff age. ogl@gf%b?ar d facing upward. -
r u

Therefore, a height of 1ts suppor ane stT galg?ibugh If there is

20 a space to al Imwtler eabflest eprbeaed iMvdnt 1n UPBetoS YrirhQle MBS Pt i ned
upward to be transported between the forward and the return direction

rout es, Sbe RRERENIRT dHanspeTteddaro conveyde that alllawgeadphueakitgubde

wheel to all.ow for_ each ste oard to be reversed by 180 degrees. As a
result, a ﬁgie%tboﬁrc?$}%r&£ﬁﬂtbq EANSRL I8 r BRI HoALPBE t her eaf

where a di readki f fa gy ' ed can be
substantial ly %dud}erdéﬁ%%b%nfﬁani m zfﬁ{gecﬁh%é)%g%ﬂes%#&ﬁéfaﬁ%?lf%n

t hereof . Further Imordersteaceenpaishmheratdusd et {6ned %gjféc%tseef tpard
between the both directions while maintaining its upper 30 surface facing
upward is pRRENE@PN 4 HerkdFsepaer | hyarsBevbahion3 conaeyber itshqymmdided ween

the fogyar @o‘in%'i‘ti%i%%d-atgquQ |i1£}r,10r s ee'p glaglc:ingcSu(l:slagpe er%:lgygl%\/! NGS
circulatingwithin its support frame construction, wherein said
plurality of step boards are allowed to move circularly along
the forward and return directions with their surfaces of step
boards maintained upward.

15 By provision of the aforementioned arrangement, each step
board moving along the forward direction (or return direction)
enters a path of the return direction (or fdrward direction)

- with its upper surface of s‘tep board facing upward. Therefore,
a height of its support frame structure is enough if ‘there is

20 a space to allow for each step board with its upper siurface
maintained upward to be transported between the forward and
the return direction routes, because there is no need to provide
for a large diameter guide wheel to allow for each step board
to be reversed by 180 degrees. As a result, a height of the

25 support frame structure at a portion thereof where a direction
of movement of each step board is reversed can be substantially
reduced thereby minimizing the space of installation thereof.

Further, a transfer mechanism for transferring each step
board between the both directions while maintaining its upper

30 surface facing upward is provided, thereby ensuring a smooth



Fig. 1 is a schematic block diagramindicating a side 5 view of an

escal ator apparatus according to a first enbodi nent of the invention.

< Figs. 2A and 2B is a diagramindicating a reverse action of a step board
indrcated in the bottom section of Fig.31, where Fig. 2A depicts a state
of a horizontal transfer roller riding 10 over an upper transfer guide
rail, and Fig. 2B depicts a state of the horizontal transfer roller after
riding over. Fig. 3 is a front view of,|ongitudinal cross-section of Fig.
1. Fig. 44 g f r Sséection of Fig..1, 15 Fig. 5is a
schemati c tcrr% cr)% 5@ sf‘(?,:‘t'(:}t1 él!%%g\#% it?aéte:ﬂﬁgﬁﬁ fs?tré{‘[aerdqﬁ?ufzﬁﬁq’ﬂ Fhe st uga EOuEs r way
of the apparatus of- Fig. 1. Fig. 6 is a schematic cross-section indicating
another state of installation on a stairway of the apparatus of Fig. 1. ,

20 Fig. 7BRIEX DESCRIPTION OFKk THEAQRAWINGS: si de view of an escal at or
appar at us accorgLng 0.a second enmhodi nent of the invention. Fig. 8 is a
schematic bl ock*dfagraffi @ §chspgtigdibdsck diggramcindicdtknglea vékdeof an

Fro s s n fEaTRteR anperh Sul ACLOTAFAaaa Ay LeRE AT LBRRF on o
Fig. 8. Fbd.the iavenkdsgi.tudi nal cross-section further enlarged of a
portion in the vicinity of step boards in Fig. 9. 30 Fig. 11 is a side view
of a step boar dFi€iSa #A &nel RBvisq Uliagnams indieatdipasedvatse £dOEEn
position. oEiagzsi:e%>2béa'15rci1 isnidc;'iLeca\Q:ieeciNigftl}lg%osttteorx)n ggg;:?.oinnongitga.t 1e, r::fll'\lleix.[]@(::]
Fig. 2A depicts a state of a horizontal transfer roller riding
10 over an upper transfer guide rail, and Fig. 2B depicté a state
of the horizontal transfer roller after riding over.
Fig. 3 is a front view of longitudinal cross-section of
Fig. 1.
Fig. 4 is a plan view of an upper section of Fig. 1.
15 o Fig. 5 is a schematic cross-section indicating a state
of installation on a stairway of the apparatus of Fig. 1.
Fig. 6 is a schematic cross-section indicating another
state of installation on a stairway of the apparatus of Fig.
1.
20 Fig. 7 is a schematic block diagram in a side view of
~ an escalator apparatus according to a second embodiment of the
invention.
Fig. 8 is a SChematic block diag'x.'am in a lon-gitddinal :
cross-sectional side view of an escalator apparatus according
25 to a third embodiment of the invention.
Fig. 9 is a frontal longitudinal cross-section partly
enlarged portion of Fig. 8. |
Fig. 10 is a longitudinal cross-section further enlarged

of a portion in the vicinity of step boards in Fig. 9.

30 Fig. 11 is a side view of a step board in a state having



its riser disposed at a retracted position. Fig. 13 is an enlarged side
viewin the vicinity of an 5 upper floor in Fig. 8. Fig. 14 is a stil
further enlarged side viewof Fig. 8 hndicating a state of its step board
i medi ately before nmoving to a |lower transport region. Fig. 15 is a side
view indicating a state of an upper 10 sprocket shown in Fig. 8 being
rotated by angle a=57.6 from its reference angle. Fig. 16 is a side view
indicating a state of the. upper sprocket shown  in Fig. 8. being rotated by

angl e a=7£ts frpsertSis epge, a ' 17 is a side view indicating
a state of the upper %ﬁ%%%k€€ %ﬁ%&%g?nﬁé?g#ggnbeing rotated by angle

a=86. 4 from itBigefler bncesddel eiewicf the step Bdalad \iinew 4tk £ RGP State
of the upper sprocket shown in Fig. 8 being rotated by angle a=100."8 from
20 its reféﬁ Lifiteposed at o jretractedvpesithdneati ng a state of the -

e orence angl I 02 38 A0 gnlpage aydendics Ly thes vACATHR Y, RE dBper 25
sprocket yppem fibdr Gin el g, rotated by angle a=129.6 from its
reference angle. Fig. 21 is a side viewindicating a state of the upper
sprocket shpwnﬂﬁg.ﬁh} ﬂ& eistgl Votfafrechdly il egéd =3 4def voBY 5ESF&§terence
angle. 3Q Fig, 22.is a side viewindicating a portion in the vicinity 5 of
the | owe +Pgb?thn?iag.Stetequgitamgp hogirdeimmediatel ndafismemoutingr |
depi cted dg 5 10wer transport region.

Fig. 15 is a side view indicating a state of an upper

10 sprocket shown in Fig. 8 being rotated by angle ct=5f.6° from
its reference angie.

Fig. 16 is a side view indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=72° from its
reference angle.

15 Fig. 17 is a side view indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=86.4° from
its reference angle.

Fig. 18 is a side vieﬁ indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=100.8° fkom

20 its reference angle.

Fig. 19 is a side view indicating a state of the upper
sprocket shown in Fig. 8 being rotated by angle a=115.2° from
its reference angle. '

Fig. 20 is a side view indicating a state of the upper

25 sprocket shown in Fig. 8 being rotated by angle @=129.6° from
its reference angle. | | | .

Fig. 21 is a side view indicating a state of thé upper

sprocket shown in Fig. 8 being rotated by angle iz=144° from

its reference angle.

30 Fig. 22 is a side view indicating a portion in the vicinity



Fig. 8 for indicating a state thereof being guided along a tilt rear end

portion of a riser lower guide rail. 5 Fig. 24 is a side view of the guide

- rolter depicted in Fig. 8 for indicatiég a state thereof being noved to
ride on a support piece of a first riser guide rail. Fig. 25 is a side

view of an escal ator apparatus according to a fourth enbodi ment of the

I nvention. 10 Fig. 26 is a side viewin part in the vicinity of an upper

fl oor of an escal atpr apparatus according to a fifth enbodi ment of.the

i nvent i ong£Fi B Ay g L Si viewin the vicinity of an upper
S ihe e DA UG

sprocket of Fig. 26. 1 side view of an electric auto-lane

according {0 ardigxtBicsBodisrat olethsri BKENGL9Re PETALLERPERORLPT)ON COF
THE PREFERRED EMBODI MEN T A passenger transportation conveyor accofding to
the firstFige @rfigniiindicasfinghe statenthereuf beingdgstdeles ong a eeier ence -
to Figs. }ééri gnt he fgl.l oW ng. An escal ator apparatus 1 has a support
frame striuchlr §PF1 PPRHIGR RF 2 Fdseorlayefe 99ide ratkuctures 41A and a
bottong frane 41Biforogomngegt | t ' side franmes 41A. . This support
frame structur eﬁi i%ﬁi Egtgl%ggeZ\gf?‘pgélfa?s{ea??&g?er% ?Bv‘%ﬁBE}cF?Grﬁ-ﬁ | oner

floor 2 tBign 8pper fhabdeaBinynaadtap@cehepdoRObbing RbvRAt Eoomg%ﬁi de
frames 41A of this support frame 41 in a |longitudinal direction thereof,

a pair of 2uppBPO%pr BéREEs oS ar §iwstnrddertatiate yrarbund its 30 axis, and

in a lower end tiqn.thereqf, a pair of |ower sprockets a 6 are nounted
rotatably. Si dep?{’ar?g 23R Ri eé’p‘pﬁ"g?ifm es¢ad atarAPRArREES arcerding

to a fourth embodiment of the invention.

10 Fig- 26 is a side view in part in the vicinity of lan upper
floor of an escalator apparatus according to a fifth embodiment
of the invention.

Fig. 27 is an enlarged side view in the vicinity of an
upper sprocket of Fig. 26.
15 | Fig. 28 is a side view of an electric auto-lane according

to a sixth embodiment of the invention.

DETAILED DESCRIPTIdN OF THE PREFERRED EMBODIMENT
Apassenger transportationconveyor accordiné tothe first
20 embodiment of the invention will be described with reference
to Figs. 1-4 in the following. An escalator apparatus 1 has
a support frame structufe 41 including a pair of side frame
structures 41A and a bottom frame 4lB for connecting the pair
| of side frames 41A. This support frame structure 41 is installed
25 - on a,{staj.;cgse 6 provided from a lower floor 2 to an upper floor
3.
In an upper end portion of both of the side fraﬁtes 41A
of this support frame 41 in a longitudinal direction thereof,
a pair of upper sprockets 5 are mounted rotatably. around its

30 axis, and ina lower end portionthereof, apair of lower sprockets



upper and the lower end portions thereof and a tilt structure inits

I nternmedi ate section with a tilt angle corresponding 5 to staircase 6. A
paix of drive chains are wo.und around &he af orenenti oned upper sprocket 5
and the | ower sprocket 4 symretrically. "This drive chain 7 is arranged to
travel wthin or on a bottomfrane 41B in its return route. 10 A base end
portion 8A of step board 8 is connected rotatably between the pair of
.synnetrlcal drive chains 7, and.a horizontal transfer roller 8B is nounted

rot at abl y a¥ied mint 3 @it £t end portion of step board 8. This
hori zontal transfer roller S guided by a guide 15 rail 13 installed in

both side franesideAfraiies4harhasnipprokinacéey 4 dldwil 8RBr¥adedBhdensail 13
constitutes a guide nmeans G @uide rail 13 is provided :in an internediate
tilt sect MRerapBAgthef bewar cend reertionsfthrrgo Head a8t13mdstsu¢m$ré| oned -

20 renpte, m_dr.i e chaj.n 7 toward botfomfrape 41B in a range fromthe
| ower pOI’tlI og‘tgf T mteﬁ&ﬁbteﬂlsﬁcf%"‘?rhew}ﬁe? n%%l]r’ét%nng?I‘fO%’é%%P%dwgt he

| ongi taidi gal s@'aﬁ.%fa's%n gf the side frame 41A and is positioned once again
near to drive chain 7 in the wupper end portion in the |ongitudinal

direction of siHedimoE &5ivd AhaRust Hies wohﬁhusaﬂéﬁﬂ@théléféﬁemén@i&%&'eo'
separate or disconnected froma return guide rail not shown.
r ef er enceUPBeF| §Rrooket 2B and gihe drantawusprgcketmt bmme'endc@blyl.orhﬁ& in

I | d board d dth
toor t neveree) SBadh o 0Bnr SBnEt-r Ap el 4 ERIRLOF O SpBPEFOR BHad | ve

chain 7. Eupthgrité ek@rnZedhdle transfer roller 8B is rotatably nounted on
axis 8S which protrudes in lateral direction fromboth sides of step

10 Abaseend portion 8Aof step board 8 is connected rotatably
between the pair of symmetrical drive chains 7, and a horizontal
transfer roller 8B is mounted rotatably via axis 8S at a play
end portion of step board 8.

This horizontal transfer roller 8B is guided by a guide

15 rail 13 installed in both side frames 41A. This horizontal
transfer roller 8B and guide rail 13 constitutes a guide means
G.

Guide rail 13 is provided J.n an 1ntermedlate tllt sectlon.-'
along a forward direction of step board 8, and is pOSJ.tJ.oned

20 remote from drive chain 7 toward bottom frame 41B in a range

~ from the lower portion of side frame 41A to the intermediate
tilt section in the longitudinal direction of the side frame

411, and is positioned once again near to drive chain 7 in the
| upper end portion in the longitudirial direction of side frame

25 41A. Further, this guide rail 13 is provided separate or
dlsconnected from a return guide rail not shown. |

With reference to Figs. 2A, 2B, a pin protrudihg from
base end portion 8A in lateral direction of step board 8 which
is positioned toward the upper floor therein is connected

30 rotatably to a connection portion of drive chain 7. Further,



board 8 positioned toward the lower floor 2. Guide rail 13 has a
structure, which has a groove on its upper surface to guide 5 novenent of
hori zontal transfer roller 8 7A and 7B depict a guide plate of drive
chain 7, respectively. Wen operating thé above-nentioned escal at or
apparatus, upper sprocket 5 is driven by a drive source 9 such as a notor
and a controller (not shown) at an appropriate speed. By selecting 10 a
forward or .reverse operation of drive source 9, drive chain 7 can be noved

freely in @wWpri¥od I+ Yl | : n |0 oard. 8 that
i s supported ;filvc?t aﬁli; tbedr{ Fi vfe%éérfn'/a%;tclgi ?geggég&gnﬁogg&ggﬁnB%Jaicends
whi | e mai nté8 whiighi psot ewdeés siralatleyalodi AecEioN Eroitbbtl & b ot shggction

of arrow P, In descend operation, step board 8 that is supported pivotally
by drive cPRaFd8apositipaed towapdrihedowss fioak| dwedhide daidehd vds | e

et o 0GBl LRI kg RS OEI e G L n s dlreel i on o
i oction 6F roron Foron aonk el Gtk el 8, ST AL RS
routes, ingpdde pllatre dfh drhieveriatiatin V7, ofedpeiivdapcket 4 will be
described with reference to Figs. 2A 2B. 25 In the vicinity of |ower
sprocket 4, an uPP&R PPER3FERT Wie abovgi-mentionedcestalater aprentamhs s om
the, above UERtoRBock 8 (8 il BPLOMLIRE a0l sy RSy LanSter, e
moverent 1romthe rot e raare o haE RERBIIRIIRE SRoedy PRSI o
and chHl n fi flervardigs reverse apewatidmsifadiriviehgoupper9, drive chain

7 can be moved freely in upper or lower directions.

In ascend operation, step board 8 that is supported
pivotally by drive chain 7 at its base end portion 8A ascends
while maintaining its level state by moving drive chain 7 in

15 a direction of arrow P. In descend operation, step boérd 8 that
is supported pivotally by drive chain 7 at its base end portion
8A is allowed to descend while maintaining its level state by
moving drive chain 7 in a direction of arrow Q.

| In a case wheré step board?é is mo@ed dircuiarly alon&

20 its forward direction and return direction, a reversal action
for reversing a direction of motion for step board 8 between
theforwardandthereturnroutes,inparticular,inthevicinity
of lower sprocket 4 will be described with reference to Figs.
2A, 2B.

25 | In the vicinity of lower sprockeg 4, an upper transfer
guide rail 13A which is disconnected from the above-mentioned
guide rail 13 is provided. This upper transfer guide réil 13a
is pushed upward from the bottom immediately before horizontal
transfer roller 8B of step board 8 passes to change its direction

30 ofmovement fromthereturnroutetothe forward routeas indicated

e S bl it



trgnsfer guide rail 13A is dropped to allow for the horizontal transfer
roller 8B to ride over the upper transfer guide rail 13A in the reverse
+direction to.get on guide rail 13 as inglicated 5 by dot and chain line in
Figs. 2B. In Fig. 2B, nuneral "13 all depicts a pivotal axis, that is, a
rotary axis of the upper transfer guide rail 13A. By provision of such a
delivery (transfer) nmechanismor guide neans for transferring step board
8 between the forward and the return routes, the step board 10 8 can be

moved. { herabdoteand idin IS neRare 5481 3¢, ALNE!RIH YnsAGiHI0LHBEpor AS
descri bed above, in the lower floor 2, the step board 8 is allo to nove
al ong an &aansfer gadidehraylol3A dwedroppedked aldlaw tior theuppeizontiance

constantlé:facip%_rth upper direction. 15 On the other hand, in the upper
floor 3, aTFAStt & SFr bekkide over fheyrbed Sraasderfavniéde wxil so

Lhat (he SUBPIRYAS: 8,500, B85 AATRCNEINERT 0 95 P PPRL, Sprogket s
at itsbsidy aot paatEpAiaN1iAe Shde dovaH, theridQ bBWehuhbPot 21%'%" 'S

necessary to arrange in a reversed nbpde such that" the step board s noved
al ong t he depigtsala meévqitedr yaxicf, tthatupser spraisket dxis dhethyppespét oor 3
wthits g__r%per surfaccf faci,?l_g ward, and the step board 8 noves through a
gap bet wedk AFESTai Futfe| Sd s]%%bck@(splfq"ﬁstlﬁé‘ |Sefufhodr delsiverg
descri bed (ghanareMiched | I ] | chain 7 at

t he forvvar(d end ;()ao ti%nﬂg?iéltﬁgﬁbggggﬁﬁgaﬁlnscgy sﬁ%&l\rgv\#a%}cfﬁﬁ ’éﬁ{ep ncga:;c{ IS

arranged Subetwesn the Foawaihlahd tIRS IRT U At st WaRD g R r of
sprockets located in the 30 forward direction of novenent thereof.

Al tertht i $eF3n hpdioved thenehetwean withsitsuppper dutfate wonstaint Iy at t he
backwar d %Qging upward.

As described above, in the lower floor 2, the step board
8 is allowed tomove along an external periphery of lower sprocket
4 with its upper surface constantly facing the upper direction.
15 Ontheother hand, in the upper floor 3, a pair of upper sprockets
5 are mounted on a different axis so that the step board 8 can
pass a gap between the pair of upper sprockets 5.
By wa}y of example,l in case step board 8 is connected to
drive chain 7 at its s’id|e end pértion on the side toward the
20 lower floor 2, it is necessary to arrange in a reversed mode
such that the step board 8 is moved along the external periphery
of the upper sprocket 5 in the upper floor 3 with its upper
surface facing upward, and the step board 8 moves through a
gap between the pair of lower sprocke.ts'4 in the lower floor
25 2. |
As described above, whenlthe step board 8 is coupled with
drive chain 7 at the forward end portion of step board 8 in
its forward direction, it is arranged such that the step board
8 passes through between the pair of sprockets located in the

30 forward direction of movement thereof. Alternatively, when the



portion of.-step board 8 inits forward direction, it is arranged such
that the step board 8 passes through between the pair of sprockets |ocated
i nsthe backward direction of novenent thereof, 5 thereby ensuring for the
step board 8 to be able snoothly to travel circularly along the forward
and the return routes. However, it is preferable to arrange such that the
step board 8 passes through the pair of sprockets which are provided on

t he side connected to drive source 9 because it .is easier to 10 construct.

Wih ref cseas bddrdisn isleodpPely Lin M I HRIES PI4E e MU APlehalS 1S
provided in front of upper Sprocket 5 1n order to provide for a mechani sm
whi ch al |pwst hon icfostep Hoard Bein itel ferwsbd idideetdioapped 3 arrhhgelior war d
route to the return 15 route without cause the step board 8 to be rotated

by 1800. S¥chithat the siepr bpaxdcBapasaes sthrorgh atsteem theypa ifropded
bet ween t | ry S ets 5, and the ir of 1o spr.ockets
ot yeen ki 1pHARER SPERBIAIS, e B PPS:L G0 R do Bl SV Eh - 3BE0°
movemsnt yiedéby e i 1y | £6r URRETs 1 IR P& 2eNskadbhy bacbReaLhgoupPer
direction. Nuneral 19 depicts a counter axis for distributing power from

drive somavel toirtelasyymeilongakhe dicymesed gmi relod vepernspegeksts 5. In
the aforementi oned enbodi ment of the invention, because a direction of
movenent RV Hdard Bredfrablecterarrangervigh thnt dhe ssept heasdf by

180*, th ' ort, fr tructure 41 can be reduced. a result,
a space ?oriﬂléngsgtsal hﬂ%t & é%?rﬁ %5;158&0?38&&3, 1F eﬁgﬁypﬁpf’ﬂrﬂnéagopts
i nstal | attiln,s idy cOmMEdtad 1) @ iMisounds® PBapeRduae il 8desgibl-ngospace

wi t hout need of additional. construction work. 30 Now, wth reference to
Fi g. 18, Senstmsite of installation | 10

With reference to Fig. 4, a portion without presence of
guide rail 13 is provided in front of upper sprocket 5 in order
to provide for a mechanism which allows horizontal transfer
roller 8B to be dropped from the forward route to the return

15 | route without cause the step board 8 to be rotated by 180°.
Further, a transfer méchanism is construéted in a gap formed
between the pair of upper sprockets 5, 5 and the pair of lower
§prockets 4, 4' for allowing step board 8 to reverse freely its
direction ojf;‘movemer;lt while refaining‘ its upper. surface

20 constantly facing the upper direction. Numeral 19 depicts a
counter axis for distributing power from drive source 9 to the
symmetrically disposed pair of upper sprockets 5.

Intheaforementioned embodiment of the invention, because
a direction of movement of sﬁep board 8 can be reversed without

25 roj:a_tion thereof by i180° » the height of support frame structure
41 can be reduced. As a result, a space for installation thereof
can be reduced, thereby allowing its installation, for ekample,
on a staircase having a limited ceiling space without need of
additional construction work.

30 Now, with reference to Fig. 5, an example of installation



of .the escal ator apparatus according to the aforenentioned arrangenent on
staircase 6 will be described in the followng. A plurality of stair case

. anchor units 41P which are nountable 0ﬂ)stair case 6 and conprise a pair
of right and left 5 side step anchor feet 41V, 41V and a connector 41H for
connecting said pair of right and |left side step anchor feet in a

hori zontal direction are provided integral with bottomfranme 41B or side
frame 41A.of -support frane structure 41 of the passenger transportation

conveyor byff ihien@ddiaridy a\];%ba-rf%&s S&@@ofafﬂgftldmcﬁme“ #1516 t%?i\é'dded on
every step or with an interval of every several steps. terirals for step
anchor uni arzaRgemenbeos el teciimrh sapprwpl 1 deldesey ibad pa, the Fodlowidgi.n and
the |ike. Further, although connecting nenber 41H is preferred to be

provi ded integraf Rﬂlﬂﬁaéﬂ-gﬁ afcidairetase \analwon 1ynitsi 4AGudichl arepl ate -

In the enmbQdi t Jt.is_not. limted to such pne hayi a flat bottom
surf ace, anghﬂnggi%g g’grso eb258 %a&g{ncaglpg&ﬁgbﬁep%{ ﬁ’tgrbgﬂfg %‘?J edt 41v,
41V. Fuy t hgide sSAAY8RERG TRIHE i f.al.dabl e
menber. Step gnchor uni tr41P rr%&ébjéwg?érrp %%%%ﬁtgﬁqﬁl{lgfgfgﬁpgaeggﬂ% 6 as
requi red osaidmpaiedof heirgft amiflefd yiderstsyy ahehper f@eein ¥ horigbakhed
fixed to séai rcase 6 as a permanent escal ator apparatus. Wth reference to

Fig. 6, a pristhiondxe proeidechdntgorad witdngpttamniirame &k iaghsdfiet he
t ai ' 5 | i ' | axis.41Z
f hglr (rao(r:\a:trefe?%?%\?il;gg\éc%fnngggéoggagg%?\ef r%erg%ffr%gpés: gg \%’;ﬁ/ IOlL‘@?V g’élsge&g?lrance

of a hei ghtrax@épéfd&“tiéﬁnéoﬂ&é?rbﬁ By deixifAqPtRkrdeof,or a nechanismto allow
step anchor unit 41P is pivotally supporteg on the pivot nount table 41Y.

There®, step arBihbs skep ardhammriic pds imaEyobed p3®valdest omt elveriynspepi tion
(B) in a nggrwai%% gtna:ti.gtiegvg]r.] c?fr %‘3}&% Iseveral steps. Materials for step
anchor unit 41P can be selected appropriately as a pipe, plate,
resin and the like. Further, although connecting member 41H
is preferred to be provided integral with step anchor feet 41V,

15 | 41V (triangular flat plate in the embodiment), but it is not
limited to such one having a flat bottom surface, and may be
provided as abar detachablewitha pairof feet 41V, 41V. Further,
connector member 41H alone may be provided as a foldable member.'

| Ste;; anchor unit 41p may be simply placed on the staircase

20 6 as required or removed therefrom freely, or may be permanently

installed fixed to staircase 6 as a permanent escalator
apparatus.

With reference to Fig. 6, a pivotal axis 412 extending

in a longitudinal direction of the stair case and a pivot mdunt

25  table _41‘Y mounting pivotal axis 412 thereon are provided on

step 6 apart from step side wall 6W by a distance of a height

of side frame 41A in order to provide for a mechanism to allow

step anchor unit 41P is pivotally supported on the pivot mount

table 41Y. Thereby, step anchor unit 41P can be positioned

30 alternately in position (B) in a storage state in an erected



11 _condition along step side wall 6Wtogether with escal ator apparatus-1

when t he
-t her eby
servi cea
step 6.
step anc
p05|t|on
when in
same | ev

re is no need to use the passenger transportati on conveyor
al l owi ng use as a nornal step or in position (A in a

1

ble state as an escalator 5 plgced in a horizontal position along
Further, in Fig. 6, a retractable support table 41Sis provided in

hor unit 41P. This retractable support table 41Sis locked in a
(A) protruded fromthe bottom surface of step anchor unit 41P

gf&@fﬁfgﬂpgibngh%&cgtsomé% gge g0 :gﬁa%&ﬁgﬁaw%m Fggéiaé‘%g’ at a

ht “as “t hat “of I voi ~nount

retract edappsr&t@@ (1B)whes rtﬁliefxﬂ.ﬂtﬂg Wd hhaedt efo angorthi baddBngBEUri Ng

no protr

usion fromthe bottom surface therefrom I|In the aforenentfi oned

st ruct ur etBAnsperbabben mamveyon hethereby aldowing uae amdlregsnaiestepwhi ch

is flexi
chain 7.

refer%nc
enmbodi ne

b e) mare or, drive helts nmay be used in

| ace of drive

ot her
, 4VfbrhA)oflrt R SPETACEA SatAL R B8N e EALRERT w11

' to th d
?Rié’%%a oin {3, B8 ERGRLEL ShoBPRROA! HEQRGTRERLME 0 B  extondi ng from
| ower floor 2 trurgher, firocrrlga 6 raalr@tQtactihlb\l% FuPport/ table RLQViged as

stretched between a pair of upper sprockets 5 on the upper floor and a
pair of IMJ—M dolattep anghorhmitoddP . THigoretaaptabike supmsirtstapleéoar ds 8
L N AL A A R
R s s e o e e D AR,
si de 16nd qibrsttiem amediory urdit WlFeatf laosama, 1emhlv\notfh h@uglhseasptnae dp at its
anotherzﬁfg%t mount table 41Y, or locked in a retracted position (B)
as retracted within step anchor unit 41P ensuring no protrusion
from the bottom surface therefrom.
In the aforementioned structure of the embodiment of the
16 invention, an endless belt (which is flexible), wire or any
other drive belts may be used in place of drive chain 7.
A second embodiment of the invention will now be described
with reference to Fig. 7. _
i | Aneséalatorappératusaccordingtx)thesecondembodiment
20 of the invention is installed on staircase 6 extending from
" lower floor 2 to upper floor 3. A pair of drive chains 7 are
prqvided as stretched between a pair of upper sprockets 5 on
the upper floor and a pair of lower sprockets 4 on the lower
floor. A;plurality of step boards 8 are coupled to these drive
25 ?hains 7. These drive chains 7 are:driven by drive source 9
which is a motor in a direction of A thereby transporting
passengers from lower floor 2 to upper floor 3. |
Each step board 8 is connected pivotally (free to change
its angle) with drive chain 7 at its side end portion facing
30 upper floor 3, and with a riser plate 10 at its another side



e 12 end portion facing the lower floor. This riser plate 10 is placed in
a drop--position in a transport region which is a part of an upper stretch
support frame region (forward side) for _iransporting passengers so as to
cl ose a gap between a next 5 step board to follow. On the other hand, in
a lower stretch support frame region (return side), a play end portion of
riser plate 10 renpote fromthe step board 8 is positioned juxtaposed to
step board 8 in a retracted position such that riser plate 10 and step

board 8 be BPRE B ral | i th h 10 other whep moving. . - =
Thereby, a gi sPancéBée{%eﬁlgFﬁ%_%%% f???&t‘c_ “RapBorP al’ta‘?rger‘e’gpiﬁg%ﬂd t he
ower stretixh ®Uubngips 26Rok °0h 0. +£aRsHBLET PLSRINNLERT €BYaPEaKL PO
conpact escal ator apparatus with its height substantially re%u ed.

Ther ef ore, @MmhBRPERi $tewduiiat Suppephr finamel végidw i(feewardn sisld)nsteat| ed
15 on staircase 6, .a sufficient ceiling space can be ensured. A base end

portion of THUNPOKFING RAFRRIPFVIRI 2§ FPrekose :hgapebetuean g enext

rotati o) @t ' I [ Leh t S il diyectign,of widith of step
board 8, pr O\ﬁb_dg \éfaitdatahgéagg ég gfrl(ld&g%rcf‘f%élnr g}a'ﬁfe & 8p1883¥"ds%’?ewlbear_
is fixed omugportpifyaial ré§iexi(retiivth 8idel)Jea GAMyEna g didid ofrap; share is
nmeshed with_ this gear. The guide camhas a circular arc periphery to nesh
with the aPdiedifeAli samdtgetirom &k by epi bpand Brst positienadgjuxtapdsed i ser

10 i s subject t o, di spl acement of angle and . is folded into its retraction
posi t i on.J %% %geghgaﬁrgngﬁ"b.a FeFnactah ROSATERN FUFBgEBAti hisex latgper

W ih Step board s oer, AL DOURE i Al Rt 2l Sk, e
i nt er n@li ab&hiemcihew thovdaig .oTh et elvy, B@isSt@te between the upper stretch
support frame region and the lower stretch support frame region
can be minimized, thereby providing a compact escalator
apparatus with its height substantially reduced. Therefore,
when this escalator appafatus 1 of the invention is installed
16 | on staircase 6, a sufficient ceiling space can be ensured.
A base end portion of riser 10 is mounted pix}otally (free
to change its angle of rotation) on a pivotal axis which extends
in a direction of width of step board 8, provided at the another
end portion of the step board 8. A gear is fixed on this pivotal
- 20 axis, and a guide cam of a folding fan shape is meshed with
" this gear. The guide cam has a circular arc periphery to mesh
with the aforementioned gear, and by displacement of its angle,
the riser 10 is subjected to displacement of anglé and is folded
into its retraction position. o | |
25 As shown in Fig. 7, in the transport region in the upper
stretch support frame region, a suspending end portion of'riser
10 coupled with step board 8 is guided by a guide rail 13 which
is provided in an intermediate inclined section along the stair

case so that riser 10 is position in its close position, and

30 the step board 8 is moved maintaining its flat surface state.



case so that riser 10 is position in its close position, and 30 the step
board 8 is noved maintaining its flat surface state. 13 Camguide roller 16
i s qprovided toward upper floor 3, nanely, in the vicinity of an end
portion of the upper stretch support ¥¥ane region to make contact with
step board 8 noving horizontally on the side of upper floor 3, thereby
causing for the guide 5 camto change its angle of contact by cam gui de
rolfer 16 along w th novenent of step board 8, thereby allowing for riser:

10 to berpoSiti in_jits retraction,positign imediately befor
arriving SR AE Fotlel 1 18 RB6Y 3PaPES YA LA "uBTE S ThR By REB Ty om ¢ ne
upper str ehGthe YRty dTeahCiPPor® ibhCokkOVRE Rip&F %h:,rjef%c‘wgﬁgb%rftr ane
region in a state as positioned in the retracted 'position. Thi ol di ng
mechani snffamneregdiomt o nake codtantiich seep boaed Srosvinghordizpnewilded by

each mechani 5121 of .riser 10 and _camguide roller 16 as described above.
Further, Y% the $iderof| BBpPey, fhﬂoﬁpgertb?EﬁQYeFaééﬂﬁé for £he| gpides

provi ged ri ' 0.in t.at e _as sitipned .i he
retragte %{éstit({ ?@%Bgeo#gh@ﬁ%\g% %??%?% RY, 555 9“?58&0%%‘7 &rf?n f‘gopﬂe upper
stretch syDPRIHoYéndRt 6 dfep HIMRS 8, *hThbyWWIdRWidld £bf risRivepal |y
supported at its upper end portion free to change its angle of rotation.
When st ept@bebpasdt8omedesniitst hetradt idn rmed ition e iladedy beforeh
support frape,region in 7, a bottomend portion of the upper transfer

Fi g. ,
qul do 1 aiTEA AT BERRRET SRECGKes &+ TABRCEOEY dhe oM 1 BAS BRRREREIIOE of op

board 8 i S@B?l% sq:q;éﬁ: e.l Lght - ' i | ol l er
12 is al I%rméelﬁ\é?% r %Pon 1 .%%u%%é{fg%g&err%%?%g%@ﬁ%ﬁ%@wff ?gkggcéui ded
in t1e uppeppalrt efrtanen regioar £hf etaltecasosititonédan thei setranséarred

fromthe |ower stretch support frame region to the upper stretch support
frame red@htPn nIiatfolding neshanisthdorefiodstiag pdseri dA, intthe

prevent e(i‘ert(}raé@eed position is provided by each mechanism of riser 10
and cam guide roller 16 as described above.

Further, on the lower floor 2, an upper transfer guide

156 rail 17 is provided for transferring riser 10 in a state as

positioned in the retracted position from the lower stretch

support frame region to the upper stretch support frame region.

Upper transfer guide rail 17 is pivotally supported at its upper

end portion free to change its angle of rotation. When step

20 board 8 moves in the left direction in the lower stretch support

 frame region in Fig. 7, abottomend portion of the upper transfer

guide rail 17 is kicked upward, and when a direction of movement

- of stepboard 8 is reversedtoadvance in theright-hand direc_t ion,

| guide roller 12 is allowed to ride on the upper transfer guide

26 rail 17 to be guided in the upper direction. Therefore, because

theriser 10 is transferred from the lower stretch support frame

region to the upper stretch support frame region in th.e state

disposed in the retracted position, it. is prevented for the

riser 10 from interfering with a rotéry axis 18 of the lower

30 sprocket 4. In the vicinity of a starting point of the upper



riser 10 frominterfering with a rotary axis 18 of the lower 30 sprocket 4.
In the vicinity of a starting point of the upper 14 stretch support frane
regi on, the riser 10 havi ng passed bot ‘?m sprocket. 4 returns to its

ori-gi nal suspended position. By displacing riser 10 as descri bed above, a
plurality of step boards 8 can be trans f erred while maintaining the
surfaces 5 of their step boards in the upper direction fromthe upper
stretch support frame region to the |ower stretch. support frame region or
Vi ce versa¢ Mpwn g& ﬁgﬂ%d of ythe.inyenti A\ scr.i bed
with reference toﬁﬁt’ s]HEi ant g@#?hé:hf%?ﬂ'g\%l}éngé @%@%@?gg‘éaeba%%?’&t us 30
accor di ng sprochkett 4i réterpedicéeits ofigifalnsdigetiids gdwtalded on
staircase 33 extending from lower floor 31 in & |lower direction to upper
floor 32 in an Bypféspdhrdogi bhseffhl@ ass cledstwibegpabatels 80 hasa bitsypport
frame strycture 41 installed extending fraomlower f|lopor 31 to upper 15
floor 32.° spttﬁaeb%?rﬁi)géﬁa%?BEﬂB?ge§ﬁgﬁP’§‘dﬂ§éEP]a‘bﬁ?%n%?%ﬁP@aﬁﬂ¥ aAe®r in
an axigl difafd i O 86 HRELHY & - g Qvi.ded on
Suppors 1 PArae e pRRRRsT PhetBrea R ERELSh el endyBEELRIRAH

rotatabl ysapport firamximdgidmeoctiendwet siktretch 586pb08 Lfamé didyidier eof .
In the sane manner, a pair 20 of |ower sprockets 35 separated from each

other in 8XWVAER VErfaction thereof are provided rotatably on the support
36 Such as a palP¥of BT SEREPGRENt Th GARTATen bhoR o o eI hper
roor L | 2480, FRLGFLRLE, 127,34, 200 Bebyenl smyuRRAaTY L1 U
of thike drive EstaltasoBS@przadtus Bp dmnrdrd g it thangeiwedl eibodriimenmtchai ns
36 at its _forward end, portions, nanely, at. its side end portions
of the invention is installed on staircase 33 extending from
lower floor 31 in a lower direction to upper floor 32 in an
upper direction. This escalator apparatus 30 has a support frame
structure 41 installed extending from lower floor 31 to upper
156 floor 32. A pair of upper sprockets 34 disposed apart from each
other in an axial direction perpendicular to the plane of Fig.
8 are provided on support frame structure 41 on the side of
upper floor 32 supported rotatably around aln axial line extending
in a direction of Width thereof. In the same manner, a pair
20 of lower sprockets 35 separated from each other in a width
 direction thereof are provided rotatably on the support frame
structure 41 on the side of lower floor 32.
A pair of drive chains 36 such as a pair of endless roller
| chaihs are wound around these upper and the lower sprockets -
25: 34 and35 between the upper.and thelower floors, and theplurality
of step boards 37 are coupled between the éair of thelse drive
chains 36. Each step board 37 is connected to drive cﬁains 36
at its forward end portions, namely, at its side end portions

facing the upper floor 32, mounted free to change its angle

30 of rotation around a pivot axial line extending in parallel



facing the upper floor 32, nounted free to change its angle 30 of rotation
around a pivot axial line extending in parallel 15 in the width direction
descri bed above. A base end portion (uqser end portion) of riser 38 is
connected free to change its angle of fotation to another end portions of
each step board 37 opposite to the forward direction, i.e., portions
facing the lower floor 5 31, around a pivot axial line in parallel wth the
direction of width. On the side of upper floor 32 of the support frame
structurejin4d HYRB &i ich; ral ' A drive force
fromdrive sgﬂiggagg(?§H%$§%§ﬁ9§$égl?gdgﬁﬂﬁh¥b%%%ﬁ#%?éaggﬂgnﬁglL?Pper

Gear s- pr oendepoption) oS irdeeroB st his scom &6 08di Bt de 6 ThhgeMtshaigss Wi th
gears fixed on the pair of upper sprockets 34 transfer this drive'force to
the pair 6f ifffdriciptearnethezsend parthieons afheadhister boaedB3icoppdeitei ve
source 39 - ransmited.to each upper .sprocket 34 also by using a
cha n 15t82he EpruaR St L aR o e up BBF RS BECHES I IBVEEALOOEhe
drive goun o] dx L n; 3 P d.37 in a
i oot on i ooy ahaPdSpo5e CARYEL £1A b bdta SRUE GRER SAERNERICIY
support fo@inwidthgi on Si of drive chain 36. 20 In the follow ng

description, a novenent of step board 37 in the upper stretch support
frane regi on SiOpAhesidRafNpren 610053 2 ofitbetsbpyrafreneSstimaimiteecd to

be uptar i SeLiEhalt %) Byt ok Bt RSPV RLIEtT |
defined, ffomberdoenyetcdi 88C500rBnshdtRedPR" a3P L dki
structure to allowfor a drive force to be transmtted Via Interreaiate
axi s W7, 4hd Gears-provided on both sides of this intermediate axis 47
which mesh with gears fixed on the pair of upper sprockets 34
transfer this drive force to the pair of upper sprockets 34.
Further, the drive force from the drive source 39 may be
transmitted to each upper sprocket 34 also by using a chaiﬂ
15. as in the normal escalator apparatus.

As described above, the drive source 39 allows for drive
chaip 36 to move each step board 37 in a direction from lower
floor 31 to upper floor 32 in.the upper stretch support frame
region S1 of drive chain 36. |

20 In the following description, a movement of step board
37 in the upper stretch support frame region S1 in an upward
direction indicated by arrow A is defined to be upward direction
A, and é that of step board 37 in the lower stretch support
frame region
25 Sz_in a downward direction indicated by arrow B is defined to
be downward direcfidn B. | | |

Each upper sprocket 34 has a structure to allow for a
drive force to be transmitted via intermediate axis 47, and
has no axis of rotation extending between the pair of upper

30 sprockets 34, thereby allowing for the step board 37 and the



has no axis of

rotation extendi ng between the pair of upper 30 sprockets

34, thereby allowing for the step board 37 and the 16 riser 38 to pass
t hrough a gap between the pair of the %gper sprockets -34. On the other

hand, the pair of the | ower sprockets

5 have a common axis of rotation

40, therefore, riser 38 is transferred in the upper direction as disposed
inits retracted 5 position in order to avoid the aforenentioned axis of
40 as will be described later. On the side of -lower floor. 31 on
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in the boBBohaWer accoomonf akbaeof hoatalt hignf 80gr thdseforeherssde 38 iower
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upper $o
regi ons
upper bo
defi ned

t ranspor
ensur ed
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hbGBS tREFP

t hen ener%es fromthe | ower Dboarding floor 44, rises along stair

oHt $iN8 uBBeR | Heatpin o dofpgsedain issoret rretedder

ShEFEL0RPR, Her RSV R ihd, Aed S Loried S5 PHORTEaLoRd « ne

asdi ag whiddr bé3delsergdbeachasieen board 37 is exposed external

ly is

to be a transport region S5. 20 Each step board 37 is ensured to
maintain its st@p the fsdste of8léwer bbkoalr il @anpasppoger frame estetudturtdli S

t ge i qn. S5 %&%reacg riser 38 associated with each step board is
o gaeq;%%%’% PORFAIRG £L90g| 44 LU PATTANILEH iRIISHED ANt FR e t om
direction Y, L Og.,a; ' apafo d a 25 recedi ng
step boargégﬁﬁfg %ﬁ%gggggﬁtl%féééﬁg%?%f ?ﬁr?ﬁgréggérggﬁ%%P%ﬁ {ﬁ#&&a ain 36
in tH® viennsuppoft -fippre spreckete 3 )W cupper Ched Ad ifg WoLbsh af pung t he

34 s defined to be a | ower transfer region S37 In this | ower

provided likewise. Each Step board 37 moving circularly moves
horizontally in the bottom direction of lower boarding floor
44 on the side of lower floor 31, then emerges from the lower
boardingfloor44,risesalongstaircase33,moveshorizontally
aiong upper floor 32, and submerges under upper boarding floor
43. This region in the upper stretch support frame regions S1

for drive chain 36 between the lower boarding floor 44 and the

-upper boarding floor 43 where each step board 37 is exposed

20

..25;

30

externally is defined to be a transport region S5.

Each step board 37 is ensured to maintain its step surface
48 for boarding a passenger at level in this transport region
S5, and each riser 38 associated with each step board is ensured
to be positioned at its close position suspending in the bottom

direction thereby closing a vertical gap formed between a

.pregeding step. board and a subsequent step board.

Further, a region of drive chain 36 in the vicinity of
upper sprocket 34 where the chain is wound around the sprocket
34 is defined to be a lower transfer region S3. In this lower
transferregions3,eachstepboard37ibnmvedfromupperstretch

support frame region S1 to lower stretch support frame region



t ransfer

region S3, each step board 37 is noved from upper stretch | 30

support frane region S1 to |lower stretch support franme region 17 S2 while
matntaining its step surface 48 faced in_the upper direction.- In the sane

manner, a portion thereof
chain is wound around the sprocket

region S4. In this upper 5 transfer region S4, each step board 37 is-

all owed to nove-from

are erect

the |ower stretch support frane region S2 to the

in the vicinit of | ower sprocket 35 where the
35 is defined to be an upper transfer
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sinple fi

xture nmeans 46 having a concrete bolt and the |Iike can be

renovabl y. SBPPOLfafEppe Begbrr Hbmdithaytsespepvsdrtiace s fadimeinftiver 31,
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guided endlessly in a periphery of each of the pair of railings.
This hand rail 45 which is driven circularly by a drive force
from drive source 39 moves at a same speed as drive chain 36.

Therefore, passengers boarding on the lower boarding floor 44

| from the lower floor 31 by gripping hand rail 45 and onto the

step surface 48 of step board 37 will be transportéd up to upper
floor 32.

-~ The support frame 41 is fixgd to lower floor 31, upper
floor 32 and staircase 33 using a simple fixture tl'neans 46,. This
simple fixture means 46 having a concrete bolt and the like
can be fixed removably. Alternately, a hole bore may be provided
in the lower floor 31, upper floor 32 and stair case 33 to receive
each bolt of the simple fixture means 46 such that escalator

apparatus of the invention can be installed easily by insertion

of the bolt of simple fixture means 46 into the hole bore of

the floors. By sﬁch a method of installation, a construction
worktofastenorunfastentheconcreteboltduringinstallation
or removal of escalator apparatus 30 on or from the stair case
can be saved, thereby enabling easier installation and removal

of escalator apparatus 30.



or,renoval of escalator apparatus 30 on or fromthe stair case can be
saved, thereby enabling easier installation and renoval 30 of escal ator
apparatus 30. 18 Further, the support ane structure 41 is divided into a
plurality of sections, and a maxi mum | ehgth of the support frane is
selected preferably less than 5 m Therefore, transportation, assenbly and
renoval of the escal ator apparatus 5 of the invention will becone
substantially easier. Fig. 10 is a cross-sectional view enlarged in part .of

Fig. 9 indicati t I -section_i Ll dn M Gl ni of
step board 37. E‘I:—L?rg@h‘_!’1]({1’ ﬁt;@a Sgllpglzjsr\}:i g%af“hedﬁlgg?gﬁé?ea‘lgtla% gﬁgflqgi(aséPE%B whi ch
I's positipAtirdlitiy of Qs 18 | I &l Ghabst SGnunl 4 iyt Srdenyl §ng89t9a_t I ng
another state of riser 38, which is positioned in’ts retracted position.
Ri ser 37 fhanet ds bsaeldcsedarprebepabipd kdssa phanal 5t . ofhepakiopkat es,

- In the transport region S5 _respective conb plates of each

37 SRl
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the ssde(ﬁ;ﬂkwrfﬂm@{o&t§ﬁf%éggééxggﬁgﬂgn£gfflig sgggg{ralf'om 32, thegﬁ

IS provi a chal n support—axis ndi- ng di rection.

both sides of i Qi sARPSds-S&tEi68alt Heed éﬁfai?!lj_@&i dgdpipe ggi de
roller 59 nounted free to rotate 20 around the axi al ine of "the chain

support &% 58, indicabinot A daterarlt iaxes ofsadtiiorchiai detmbbr in akhe 58,

t here are .cannecte rive chajn 36 free _to.change its,angle around the

i ol 11 AT ) SRR A LAk (39 5815 g b nP AdBpBEPOLPALFRERI60 | S
provi ded za i i ' ' |08 of St . support
frame reél [ %ﬁagfac?fh Ilaltsgxgggmg* Fcﬁgﬂo? Ia%g'&g%ﬁeld%g%et%%&%sgﬁdﬁ (gé g&é%éboar d

| onel0 guiFdg.r di2l i&9ai sideoviided indieatdng anbithed seateodfi Aisepesgstretch

support frame region S2 so that when step board 37 noves along the upper
stretch YhdGd dsf pasdtiqpesh in its retracted position.

Riser 37 and step board 38 are comprised of a plurality
of comb plates, respectively. In the transport region S5,
respective comb plates of each riser 38 and each step board

15 | 37 associated therewith are meshed in. |

In the side end portion of step board 37 fécing toward
upper floor 32, there is provided achainsupport axis 58 extending::
in an axial direction. On both sides of tPis chain support. axis
58,.there are provided the gﬁide roller.59 mounteci free to rbtaée

20 around the axial line of the chain support axis 58, and on both
 end portions of this chain support axis 58, there are connected
drive chain 36 free to change its angle around the axial line

of chain support axis 58. A step board upper guide rail 60 is
provided along an intermediate inclined section of upper stretch

',25 | support frame region S1 in a side wall 42 of support frame 41,
and a step board lower gulide rail 69 is provided along an inclined
section in lower stretch support frame region S2 so thét when
step board 37 moves along the upper stretch support frame region

S1, the guide roller 59 is guided along the step board upper

30 guide rail 60, and when the step board 37 moves along the lower



Si, the guide roller 59 is guided along the step board upper 30 guide rai
60, and when the step board 37 noves along the |lower 19 stretch support
frame region S2, the guide roller 59 thereof is guided-along the step
board | ower guide rail 69. Further, uﬂBer chain guide rail 70 is provided
al ong the upper stretch support frane region Si, and drive chain 36 on the
upper stretch 5 support frame region Si is guided along this upper chain
guide rail 70. In the sane manner, .a |.ower chain:guide rail 71 is

prOV|ded 0 e I, me gi.on,S2 d | V, chain 36
is QU|ded§|§?%g;CIh %%? ﬁg&b#%Q %%§&P3e§?aiFﬁglgvﬁd?hgpff%ﬁégésﬁhﬁﬁ?ﬂﬁ

support faignguidedealdag tfel atbbebaafanléweefgﬁb&eafmfeés endy RG{dy on of
step board 37, there is provided angle displatenent axis 64 extendi’ng in

a | at er al ugpescchaant geidef raike’Q dsiprogddeds adnggethé uppet istretdnd to

this angle displacement axis 64, a base end portion of riser 38 is fixed.
At a pl aySBHB°% rt¥Yne (ﬁegrll%ﬁl?,sanq HElweichain %rwlﬁwuapgalﬁtmtml de

rollers 5 t I ten |nad|rect|or1

wi dt h. §Fur§F§E°QQaPr§ﬁgs% J’l rgo??%?ggﬁef%%%ﬂld‘% UPRGF| EhaLR SIS t han
that of guade moll eh the %ramep&tfa\ﬂn@&q ia JoweraRa it QY d *}atfle uiyde
roller 55 at a position slightly inward than the guide roller in the

wi dth 20 EFPEéﬂ?drﬁlmg tuweanstnetcbmmm afmame segpobsar,dadd drdrvehor end
portion 6 #€QH% .S _provi ded. jser 38 is _positioned at
its closuf ﬂiBs i"oh 9 a&ﬁcﬁlngPf‘F’o%o‘G?rcﬁhaW Sldesradlsiboit td@ by t he
af or enent y ghed §9§Q95he§q®ﬁg&k'%9a%§ Gad ki ng contact therewith. Riser
38 is allowed to hang 0 and 0Si one at its closure. position in
its rdtural st Bhethéadic Gt offi tsnd @otidh edidlport iondbe P haaseent

axt s '37, there is provided angle displacement axis 64 extending in
a lateral direction thereof free to change its angle of rotation,
and to this angle displacement axis 64, a base end portion of
riser 38 is fixed. At a play end portion of riser 38, there
15 ~ are provided a pair of guide rollers 55 at both ends of an axial
line extending in a direction of width. Further, a 'pair of small
rollers 61 having a smaller diameter than that of guide roller:
55 are provided 1n juxtap051tlon w1th the gulde ‘roller 55 at
a position sllghtly inward than the guide roller 55 in the w1dth

20 direction.
| At the another end portion of step board 37, anchor end
portion 63 pending downward is provided. When riser 38 is
positioned at its closure position, upper end portion 62 of
| riser 38 is supported by the aforementioned anchor end portion
25 ,63 by making contact therewith. Riser 38 is allowed to hang
down and is positioned at its closure posiﬁion in its natural

state.

Gear 65 is fixed at both ends of angle displacement axis

64 provided at the base end portion of riser 38. This gear 65

30 meshes with racks formed on a circular arc periphery of a guide



64, provi ded at the base end portion of riser 38. This gear 65 30 neshes
with racks formed on a circular arc periphery of a guide cam 66 having a
folding fan shape, which is positioned jn juxtaposition with gear 65.
Quirde cam 66 is provided with a | ever?%9 fixed thereto, which |ever 49
extends toward the another end portion of step board 37 and is inclined
downwardly when 5 riser 38 drops down toward its closure position. Further,
.a guide roller 68 is provided on the side of upper floor 32 of support

frame str u \whi ch s coptact . with the lever 49.of the guide cam
66. \Wen %I{tl;&épggo_gl%’g% %ayﬁ?é&f%%cﬁ%ﬂ Gppee: M 3F n%%;’stﬁ%??gogf‘al ly in
the rightjieespes {€con OpitR Fedr 49, 1duiliBecahotgmest hPoedagyi Qggﬁogl er 68

makes contact with |l ever 49 of guide cam 66, and wheh' step board 3

further akeverxdd fixed hbhereghy widih Hever difoextendsleowardathe ahethRer
cl ockw se fa'usi ng angl e displacenment as indicated in Fig. 12. In response

to this PW AU FEEHEP foardss TmddkedSwitnAlinrd govawardhy18hes and
the ri i hi 6 ted anti:clockui '

angl e a1 ot A ke M ofbugra e QL EE S o SR EEOT aPhFFRf e £ st ep
board 37 qpides rol ey Wiy P idid ionS thet %&aﬁeeéfgﬁghtekoﬂobe 89 ggmanner

of operation, riser 38 is ensured to be positione Its retracte
posi ti on sxppaonie firame gtbetbureidl ; sddimds makes| cowtadt antfletheegeesrS3. I n

t f t 41, th ' I ided ari id
Car | 56 (BT ERE SiAS GAH 66 o Jan SHIORAR A KPRENPH WPBSFL ] Cal
rail 56 it i RERI S b Epeaned WPReF i c
under t n S Bty BB agnta Ly PR BfEL fha Wi RO o1 V1

the 30ep lgatHe dfowement ithed aulidedrolhier 68 RAkES A chthct atal Bedér
transport. region S5, riser 38 associated with step board 37 the guide

rol l er 5%%Pivgwile saguitfod andbihen stepheard @ Hefurzthesadvimedsi s a
gui de rai.1'.|n tt(?xre q!'iigqxitn-%asr{[de F21J‘.tgroeacrtcg.o?’n7, Vgt}ihdei tcsan§ t6eé) rotates clockwise
causing angle displacement as indicated in Fig. 12. In response
to this angle displacement, gear 65 meshed with this guide cam
156 66 and the riser 38 fixed on this gear 65 are rotated
anti-clockwisecausingangledisplacementuntil riser 38 becomes
approximately parallel with step board 37 so as to be positioned:
at its retracted position. In this manner of operation, riser
38 is e:nsured to ‘be(positi;aned in its 'retrac{:ed positidn
20 immediately before it reaches the lower transfer region S3.
| In support frame structure 41, there is also provided
a riser upper guide rail 56 under the step board upper guide
rail 60 separated in a vertical direction from each other. Riser
lower guide rail 57 is provided likewise under the step board
25 lower guide.-rail 69 but in a close proximity to the step board :
lower guide rail 69. When step board 37 travels in transport
region S5, riser 38 associated with step board 37 thé guide
roller 55 of which is quided along riser upper guide rail 56
which is a guide rail for guiding step board 37 with its step

30 surface 48 maintained at level is in a state in its closure



30, surface 48 maintained at level is in a state in its closure position.
Further, when step board 37 travels in the |lower stretch support frane
region S2, the riser 38 the guide roller 55 of which is guided by riser

| ower guide rail 57 advances in a state?l as disposed in the retracted
position. As described above, at 5 least in the transport region S5 in the
upper stretch support franme region S1, riser 38 is in the state of

closure, and in .the lower stretch support frame region S2, riser 38 is in
ossi bl e to reduce a space -

th t at . i th f , It

potween t ROTHEN SFPEEBRr« MG 1460 BRarAay, bra kL et i | Heex SREREShr of ch
t f ' , | gis f (I |.at

Apparat us 30 Tyt e ey GefTE Y PR LRy oY R BHRE SB0ARE, BT e

state of oftusth dsaguidepdgedisari levet guude POSLIIPAdVANLRS 1h ANSPQEE :
region S5, small roller 61 of riser 38 nakes contact with small roller 15

gui de rai 125603fR0sed dnpkhei krkracted pasibion sds deserijpedieboail, &6 from
t he bogto e irection. Thereby, riser 38 is prevented from
maki ngts'angnqetea‘%c]:lt gg’l gggn{éﬁgn%oﬁtvﬁe‘%ﬂﬁr% ih&NS BUPRET Shretgl sAppert
travel i ng firanid e ddi rt JieQ :he y r LRg ep atrd 37 to
maintain its stegkgﬁ?fggé ggg%gogfaggyagtEﬁgvgﬁaégi8? 538%g§é’s%ﬁ§nﬁ?ic

si de vi ewtdie dowalrasbresphasappsrt3frafiet fegidw St Hideandeedsofnitgesi de

wal | 42 and in the vicinity of upper floor 32. A pair of riser rotation
gui de meaf&a3FEs oLcpethiehiPRontkekeforaerit hegomas pogisible ba medupeovi ded

25 in the vighRit ket, 34, .rot at ahl d a.rot i's 76
naving a Fob et ernbaivePRlehe G Hnrston bl £3aRa EedibR S id of

upper 16 pr atkel owéragdreschOsiph8redriaher Paktyn w?ntﬁéfasmk@mﬁén This
riser rotation guide nmeans 75 1s placed in a position 30 ere the 1iser
upper guiJQQQﬁmmgggtsséped@@p@hﬂﬂmrappﬁrhtus30havingalowerheight.
Further, when riser 38 travels in the state of closure
as disposed in its closure position in the transport region
S5, small roller 61 of riser 38 makes contact with small roller
15 : guide rail 50 which is provided parallel to riser upper guide
rail 56 from the bottom to the upper direction. Thereby, riser
38 is prevented from making angle displacement to move toward -
the retracFion side while traveling in the transport region
SStherebYensurinéforstepboa£d37toﬁaintainitéstepsurface
20 48 stably at level.
Fig. 13 is a schematic side view of escalator apparatus
300ftheinventionremovedofitssidewa1142andinthevicinity
of upper floor 32. A pair of riser rotation guide means 75
| separated from each other in a width direction are provided
25 in the vicihity of upper sprocket 34, rotatably around a rotor
axis 76 having a rotation axial line L1 which is parallel to
the axial line of upper sprocket 34 and is positioned intérnally
than drive chain 36.

This riser rotation guide means 75 is placed in a position

30 where the riser upper guide rail 56, step board upper guide



22,rail 60 and riser lower guide rail 57 are discontinued, and which
constitutes a transfer nechanismfor transferring step board 37

t her ebetween. Riser rotation guide neans_ /5 is also provided with sprocket
51 *coaxially. A chain 52 is 5 stretch-nothted between this sprocket 51 and
a sprocket 53 which is coaxially provided on upper sprocket 34, thereby
rotating riser rotation guide neans 75 at a sane speed and in a sane
direction of rotation as upper sprocket 34, Riser rotation guide nmneans 75

has a pair pfifjeggp RELS LT mr 78, EQLMEd Sy rical.ly 10.with respect
to rotation ai{LaI 6I %ﬁgﬁfﬁs‘g\hgwg egugggrggéi ngatrrea g,sép,ng&ngfe hgaf‘ﬁe

| over transwkichegomet Soutéona i mediaA L SFEP ¥rlanls'Fal® ihg0se8pS1 to
the |l ower stretch support frane region S2, the aforenentioned receptgr

nenbers 77,PQa8rda3t thergheiween s Birer ndimtgionauide eredits Jsovsdallsat t he

15 play end fé)r-tcilon of .{:hser 38 to enahle for the step board having its

associ at ed PFR%+Ied: (4EEBy PRTPR&CLet Pdct G ¥idi kY on Ao Sheinui %2d isom

t he upper s r | t t I r..stret uppor t

frams T ogi oo St moRRbba HeAVRREth £ sBkdtker 3F A S ppRboBRE S THRERRN 20

in the viciis tgoafidlBerproiididdbriuiphereprocket MEdiabekyy P&EQERIfn%he
ser

step board 37 reaches the |lower stretch support frane region S3.
rotation gufiReplERAaTEmaguidedneant 7ocaptarsamenbpesd7aZnd78n aaséme

proj ecting nal ly .approxi mately in radius diyections, and each of

t hese recepcfic%&rr%%%?’ég ‘Ec%saofﬁ'%ag SEEPFEGE Ao R¥APE XQfdtdon widace 79
IS inclineghednaangha ' 3 ?W.qn L]

bet ween rot at i%n axfﬁ?ﬁgmﬁ%?%%ﬁ?“\%@%%éigg |on%&/§%$€€ltéés%gl ive
recept 30 meerespect’80 rotabioppagiat Dinecti owHemwmtey bbakiodal is

di rection of riser rotation guide neans 75 (in clockw se 30 direction in
Fig. 14). grre’frbsr ned adgng Ehe; tovercexamsfesmegion S3 from the upper

stretch support frame region S1 to the lower stretch support
frame region S2, the aforementioned receptor members 77, 78
are arranged to support the guide roller 55 provided at the
15 play end portion of riset 38 to enable for the step board having
its associated riser retracted in the retraction position to
be guided from the upper stretch support frame region S1 to

the lower stretch support frame region S2.
' Fig. 14 is a sch‘ematic side.view enlarged of a portion
20 in the vicinity of riser rotation guide means 75 immediately
| before the step board 37 reaches the lower stretch support frame
region S3. Riser rotation guide plate 75 has a pair of receptor
members .77', 78, each projecting externally approximately in
radius directions, and each of these receptor members has a
26 s.upport surface 79. This support surface 79 is inclined at angle
61 from a virtual plane 73 drawn by connecting between rotation
axiallinelLl, respective edge portions 82 of respective réceptor
members 77, 78, in an opposite direction from a rotational
direction C of riser rotation guide means 75 (in clockwise

30 direction in Fig. 14). Preferably, anglef1 is selected from



a Jange of 0"<01<30'. In case angle 01 is less than 00, there occurs such
a problemthat when step board 37 reaches the lower transfer region S3,
riser 38 cannot be held in the retracted position, and in case angle 01 is
greater than 300, there occurs 5 such % problemthat the play end portion
of riser 38 which displaces its angle to be positioned in the retracted
position imrediately before arriving at the lower transfer region S3 wll
interfere with a corner section formed on each support surface 79 toward
0.A,l ochs of contact between guide roller 55 of -

| |
;l()tsgﬁl glna?)érl fgs | ﬁ[@piﬁosuﬁ%é’@s@%ﬁaéﬂsbﬁ hag 0s,gthesd from
h
the upperosdsgs %éﬁﬂﬁ@f&biéﬁﬁa;teghm Seb Bddt Pg‘éf%%a{éoﬂ%% 15pBRer !

frame region S2 Is represente as I'nd a vi'r

circle 8xransfel arejion B3 sriappr @6 Rimiot e hbigsaneths ﬁé@f@é@édm of
upper sprocket 34, therefore, riser plate 38 is ensured to be transported

fromthe Rﬁﬁ)@?l%@r étnélhlls Gpﬁ@r@ngieaﬂré irsegreatet tthan Be° | dheresoceuch
t f th t t di th t t
ThoroBt . SER A cPESP1 SR £har ther Lo SR (APR RF dpiRAE 1 BOVBLSD 35 of
a riser |pnssgiedlarsabhg®d {9 helBodlRd otlen 1ild §Et§§ctgﬁ dseLigh 10 the
ef c

| ower str support frane regio orne exten 0 nmake

an angl e fnextiattely befarmdart eiggnier thé I@&éflﬂﬁar@df@i tédqiEohls9f riser
rotation guide neans 75. This angle 02 is selected preferably froma range

25 of 30¥doointgrfens éﬂpﬁléfaarwryer atecbion foxmedneh eedch 2suppartl | er
the. 1 oner oL 7 S IR (At T B Aol 160 BE- o1 ot 55 of d??EZPdigt ey
col l nde with rizsescheves co%tla@% Bét{veéﬁ e d?é%&metﬂ“?s &t rR5 eSS 41
noi se. Further, 30 in case angle 2 is Targer than 90 , there arlses such
a probl ed8 and support surface 79 when riser plate 38 is guided from
the upper stretch support frame region S1 to the lower stretch
support frame region S2 is represented by a circle as indicated
by a virtual circle 83. Its diameter D1 is approximately the
15 same as diameter D2 of upper sprocket 34, therefore, riser plate
38 is ensured to be transported from the upper stretch support
frame region S1 to the lower stretch support frame region S2
in the state retained in the retracted position thereof.
. Further,‘a front end portion 57a toward the upper floor
20 32 of a riser lower guide rail 57 for guiding guide roller 55
. of riser 38 in the lower stretch support frame region S2 is
formed extending upward to make an angle 82 coaxially around
the center of rotation axial line L1 of riser rotafion guide
| means 75. This angle 82 is selected preferably from a rénge
25 of 30°<H2<90°, and more preferably, at 52°. In case angle O
2 is smaller than 30°, there arises such a problem that when
step board 37 descends to the lower stretch support framé region
52, guide roller 55 of riser 38 may collide with riser lower |

guide rail 57 severely, thereby producing a noise. Further,

30 incase angle 82 is larger than 90°, there arises such a problem



24.that the front end portion 57a of riser |lower guide rail 57 beconmes too
long thereby f ailing to ensure a suf f icient strength. The riser plate
gui‘de neans of the invention is conpriged of the front end portion 57.a of

riser plate lower guide rail 5 57 and the riser plate rotation guide neans
75 as described above. A distance al between rotation axial line LI of
riser plate rotation guide neans 75 and rotation axial line L2 of upper

sprocket 34 is selected.to be equal to a distance a2 between, 10 the = -

axi al - | i nehat theifrsnppend psrsibf Q?asbﬁprhgéfdléﬁeﬁngulageréﬁiaﬁ hon
axi al I|ne of guide roller 55 of riser 38 which 1s f In the retracted

posi tion. W%ﬁﬁpd%bberehxlfaﬂ&ngfto ensur83 sarfifiiveiserst st peRgtht r ansf er

region S3, the 1{ser ‘I’ri gl aced in the retracted 15 position by the
gui de cam 66. T A8 SF REAte Phislq meanp Rk the Mvenielon isceempoisednber s

77 o t k tact
it gui o (o S Bt S BAEI, S oF PERSY BT eotoRir Fuliees bl Tever
49 fifked Sh and dehe ari $6r "PYLGe a¥EYat IO Guide xﬁ@Ax'x@r7§8as afgsti $6Eq Pl at e

20 3 8 tends to change its angle to fall downward toward i1ts position of

cl osure, "#?%V%upport surface 7 9 of receptor nenber 7 7 nmakes contact with
the sanme fromangl e

riser 3 8 f ro%ebottoongs#kl?reof t her eby, reventln

di spl acerment t6 tEARCS Gt heRn Q) n \yhkaly kine dil e‘?%n’é@@k‘) Fi gs
15- 21, lAdd PbtRft idiE dd £Es ! t Snd

descrl begﬁl n the foIlI ovmdng , m§a5n§) ?%oﬁs@%%&cﬁg %?l%%?la?eoﬁz reof
wher ei n whper sprocket 3Wis sel@cﬁeﬂdt@be%tﬂiﬁ 852/d fs fancé AP Bethwde £l ence
pomib at which a front end portion of step board 37 arrives on an

uppe en&hﬁotaP‘llG&‘&F-nieoﬂér chadfs FEPPPEEi 8Kis358 fof t$kep thomrd 317 raskr pl ate
rotationgy 9e+aR3as 4xiad 352 L 3{12 ebi{oitfgrsggﬂaof riser 38 which

is folded in the retracted position.

When chain support axis 58 of riser 37 arrives at lower
transfer region S3, the riser 38 is placed in the retracted
15 position by the guide cam 66. At this time, support surface
79 of one of receptor members 77 on riser rotation guide means

75 is positioned so as.to make contact with guide roller 55 -

o{‘. riser 38. 'I'herefore, when guide plane 67 of lever 49 .fixed.
on guide cam 66 moves away from guide roller 68, and riser plate
20 38 tends tochange its angle to fall downward toward its position
 of closure, the support surface 79 of receptor member 77 makes
contact withriser 38 from the bottom thereof thereby preventing
the same from angle displacement toward the position of closure.
Now, with reference to Figs. 15-21, operatio'n of theriser

25 platerotationguidemeans 75will be described in the following..
Fig. 15 shows a state of operation thereof whérein upper
sprocket 34 is rotatedby angle a=57.6° froma reference pésition
at which a front end portion of step board 37 arrives on an
upper end portion of lower transfer region S3. At this time,

30 riser plate rotation guide means 75 is also rotated by the same



apgl e, and step board 37 is maintai ned approxi mately at |evel and
riser-plate 38 is retained in the retracted position. In this case al so,
even if riser plate 38 tends to rotate&%round angl e di spl acenent axis 64
to change its angle toward the positiod™5 of closure, its angle

di spl acenent is prevented by the support surface 79 of receptor nenber 77.
Fig. 16 shows a state of operation thereof wherein upper sprocket 34 is
rotated by angle a=72 fromthe reference position,, Fig. 17 shows a state

t hereof wheggid, t %’3d”8°p' tate : =8f s d_Fi shows
a state ther%lo?' \Aa}w}gdrei n tkgal}:ga?rz %waoﬁ%gtagg&lbdgg%ﬂfgxém%itﬁ% hiag g%‘{/éﬁw th
rotation cindippEser giaiokeds 34 rotddhed dahetHei detPRabed /BodiEPoR Ot BhES by
the sane angle responsive thereto, thereby ensuring for step board 37 to
be transf et GAFT dlistat &ven Afariser plete Sbeoltends tolfotateai arogndt s
associ at e in the cted ition. Fig. 19 depicts a

' .plate 38 . t .
state Me?%'f#%eébgﬁégﬁ%k‘&aﬁf ?‘gg?r Angg ltgﬁcl)gaﬂb?éf)&@f%é?moﬁt%mls
onto The 1o one ooy 0P mhol Blop Rttnd’s kit SVRSLEN By tHE' QURLE' ",
20 depi ct surfdce €7 Whef ex ecepper meniweket7 34 is rotated by angle a=129.6

fromthe reference position. At this time, guide roller 55 has been
transferred congli&ell$ $howsrasdiater of Ppesfatriare theireod wheneiomppexe

Tover gui FEOESE Yo far et By dnithe ¢r02° FrahBhe e tazancamms Shipthe
A Th o meian, oo MRS EnerEol Pgheinotat bale B FEHRIM i ge
30 rail0 5angite =86sdporandsFifjacts 79hofs t hestd bert i €eed F efhamede e 12
same is rotated bya=100.8°. In this way, with rotation of upper
sprocket 34, riser plate guide means 75 also rotates by the
same angle responsive thereto, thereby ensuring for step board
37 to be transferred approximately in a state of level while
15 retaining its associated riser plate 38 in the retracted
position. | '

Fig. 19depictsa statewhereinupper sprocket 34 is rotated
by ar_lgle a=115.2°. At this instant, gu;i.de roller 55 of riser
plate 38 is immediately before riding onto the front end portion

20 57a of riser plate lower gquide rail 57. |
| Fig. 20depicts astatewhereinupper sprocket 34 is rotated
by angle a=129.6° from the reference position. At this time,
~ guide roller 55 has been transferred completely from receiver
| 77 of riser plate rotat.ion guide means 75 and is supported by
25. the front end portion 57a of riser plate lower guide rail 57
from the bottom. | |

Fig. 21 shows a state wherein the upper sprocket 34 is
rotated by angle a=144° from its reference position. At this

instant, guide roller 55 is guided along riser plate lower guide

30 rail 57 until a support surface 79 of the other receiver member



78.which is formed symetrically with respect to rotation axial line L1
Is--to face a guide roller 55 of another step board 37 subsequent thereto
from beneath thereof. Wien upper sprockat 34 further rotates in this way,
recei ver nenber 78 of the other 5 is arranged to receive guide roller 55 of
t he subsequent step board 37 to follow thereby representing the sanme state
of Fig. 14 described above. In this nmanner of operation, riser plate
rotati on guide neans 75.is rotated at the sane speed as upper sprocket 34

ther eby enBuwhighfis feawled spRiiebt 868139 Wit 15 HoEpRLeNt o KO titeibPaasdy- 37 to
be gui ded sequentially to the [ower stretch support frame region S2.
Further, beiridd tisetpr facecadgpide imol 5o 55 off sawothlext & tdpobearguidde rai |

57 is forrre circular arc coaxially around rotation axial line L1 of
riser pl atseq?%?%‘ﬁrb% télﬁ"ifet‘?rgéﬁ@ %Snefﬁ‘t kéeg&rde WHPReHPBSrc8RYBEKSHDOL hi v

gui ded al o el £ukates A1F LAI8UMY | NI AL GRaR Y ol AR el B LI

riser plate rofation gw means gui dance Fate 38

as deséri hiad aralanged roi saceeaer?m@@ m@e 55 ofethedsudBequledR Beapds 37
can be noved smoothly in a circulation route. 20 Wth reference to Fig. 22,

a side vi &pasrd égc‘épaﬁ%lflovaﬁmr&b}'srSOrQSenhengnVBatsaxme|srtattrmaf | Bilgi.ty of
| ower floqlr renoved. Riser plate | ower

f?lslslﬁrﬁd ated\ﬁnE ide wal l ﬁ
guide rail SsSTdR (?V\ﬁ t h° hf‘ﬁcﬁ“?ﬁ@ﬂreﬂ 3BPFREHC8e Fﬁseé PbREL
traveling ﬁﬁﬁi@@@ﬁh@meﬁﬂbcﬁsrié%é@t‘f’@é b rufeh ﬁ{e_- gg%dsgéeggbaé B.

Beneath .this ,inclined end portion 90 i ser r gui rail 57,
there i s mpndaket 34 theeebpleatsurgmigitor eatbhari stk PaﬁéBBdﬁsﬁbﬁéﬁuéh&te
guide_rollers 94 are grOV|ded apart from each ot% in a lateral direction
bet wvedfl t BEShbrAKES c'én'EIOHQﬁ’tglb‘rdegb S@mar@@alﬁmt@ tbgeloyerdetretth 57

\é\ﬁ;l ch ares%%p%rr%wﬂ%%eset%grl%tnelsyé fromeach other in a direction of w dth.

Further, because the front end portion 57a of riser plate
lower guide rail 57 is formed in a circular arc coaxially around
rotation axial line L1 of riser plate rotation guide means 75,

15 | the guide.roller 55 can be smoothly guided along the circular
arc around the rotation axial line L1 by the riser plate rotation
guide means 75. By smooth guidance of riser plate 38 as described
above, noise generation can be prevented, and step boards 37
can be moved smoothly in a circulation route.

20 With reference to Fig. 22, a side view of escalator

. apparatus 30 of the invention in the vicinity of lower floor
31 is indicated with side wall 42 removed. Riser plate lower
guide rail 57 is provided with an inclined end portion 90 in
a lower traveling direction of B, which rises upward in the
25 down stream of B. Beneath this inclined end portion 90 of riser
plate lower guide rail 57, there is pfovided a riser plate guide |
roller 94. A pair of riser plate guide rollers 94 are pfovided
apart from each other in a lateral direction between the inclined
end portion 90 of riser plate lower guide rails 57 which are

30 provided separately from each other in a direction of width.



The pair of riser plate guide rollers 94 are nounted free to rotate around
a rotation axial line thereof extending in a lateral direction, and are

di sposed such that its periphery faces rhzer pl ate 38 from beneath which

i s‘guided along the inclined end 5 portion 90. These inclined end portion
90 of riser plate lower guide rails 57 and riser plate guide rollers 94
constitute riser plate guide nenber 95. In the upper direction of inclined
end portion 90 of riser ,10 FLate-Iomer gui.de rails 57, there is provided a-
first riserphgl gh Fde; &84 .QChhNal.Lo egl er
in the domnstregnsfgafhglﬁﬁge?g%?gcg?f%gEé@%?%%go?hA?k%hgoﬁﬁgggefF?éégé

pl at e gui derohate@roundm potdedohaixiaan] i he thetleoTosk €anld i R niz0la Or £1
riser plate_ | ower guide rails 59 and a horizontal 15 guide rail 92 for

gui di ng ri sBirpriienzanthiase dispesed mch shathits gerigherpbecesoniser a
hori zontal (i tionesin the u r stretch support frame regjon  S1. The
first riserg%%gﬁeéguF%éh ?%??Qgﬁ Vél%%nbﬁi%ﬁiﬁ%ﬁ:agpgﬂpﬁg?tl%ﬁ%b%e@7eW%ich
i s; di spgsedpogkigpngb.fromdrive chain 36; a connection guide rail 98 which
20 is disposed internally than drive chain 36, and is connected to the
horizontal gui de These Ghclhinkdrnbporelioncd guw Hie inRirben ate618hbs yd e
supported, free to change its_angle, by the connection guide rail 98 and

t he support¥dptid e 7oand IFeLpdaspartiie sondens 9hcansipdruteriserqylatal t he

connecti on | ' 8¢=25. C ose/open gui de nmenber 96 is provided
across.a pa i%? &gﬁé?n nge., chain support axis 58 provided on the one

end of step boarrh $he upber dfi¥iedt idh BEUc Ty Vi bOERE BEIATEE Afiebeof

with the path of the chaln support axis 58 when step board 38 .noves trom
| oner StOr etRkARiphowerfgabder egida 52,t bhappelissprewildedD & fipt o s
region SI, r?lat)i?es eguein e Or.]'cajFthQIClw Sbes/eoggv)va%léi q.%c%.%.nation becomes greater
in the downstream in the upper travel direction of A. The first
riser plate guide rail 91 is provided between the inclined end
portion 90 of riser plate lower guide rails 59 and a horizontal
15 guide rail 92 for guiding riser plate 38 which is retained ih
the retracted position in a horizontal direction in the upper
stretch support frame region Sl1. The first riser plate guide
rail 91 is comprised of: a support piece 97 which is disposed
external from drive chain 36; a connection guide rail:98 which
20 is disposed internally than drive chain 36, and is connected
to the horizontal guide rail 92; and an open/close guide member
96 which is supported, free to change its angle, by the connection
guide rail 98 and the support piece 97, and is disposed between

| the suppdrt piece 97 and the connection guide rail 98.

.25 qlosg{open guide member 96 is provided across. a path of
chain, i.e., chain support axis 58 provided on the one end of
stepboard37.Therefore,inordertoavoidinterferencefhereof
with the path of the chain support axis 58 when step board 38

movesfromlowerstretchsupportframéregionSZ1x)upperstretch

30 support frame region S1, a base end of the close/open guide



menber 96 is nounted on an upper end of support piece 97 free to change
Its angl e around an angul ar displacenent axial line extending in a width
di‘rection, and a play end portion thergof 1is anchored on a backward end of
connection guide rail 98 (in 5 the leff-hand direction in Fig. 22) such

t hat open/cl ose guide nmenber 96 is pushed upward in its open position by
the chain support axis to allow for the sanme to pass between the
open/ cl ose. gui de nenber 96 and connection. guide rail 98 when chain support

axi s 58 plembled 9B802EIMSEntEEVEHSES e/ %ﬁ,ﬁlﬁ:? I kse§! 0sed
after chain support axi sn58 hag %‘zsus%@’f‘ heretC#r ougtr. u%tlﬁ%r%, %e%gg e the
open/ cl o$e ghadgenttbeangbe iaromite arpfanyudyay Bisipd dcepidhtsH&iads] agey! i C

resin, occurrence of noise can be prevented every time it collides with
met al | i c S¥&EREANTGAN JWidth direstiors Eadhapplay ¢find poiraden theregf upward -
of the suppgk l.ege. . 97,. open/close i de _nenber 96 and connection guide
rail 98 ng 9{1&28? ?gs?ng%i%%&f%?f SNy icpene [FUSIR FAddug8s(ERace in
conbimat tae ertonhAl N tder got 46 Felyl.e i ! i 59

hori zontal guide rail 92. A | ower gg’g pg??%o‘&r)l&.l%’}etztogle%gtlﬁgglﬁ%é%and

si de i n megbez3p6oist heshadpapwapiietn 9¥sobpbhepokiitsbnr bfeehaugigigail 91
Is provided in the,ugger and in the direction of A than riser plate guide

roll er 95‘,1P8ﬁ6_taa’ﬂ"rss : rﬂ?elo‘fbﬁorrfd?ﬁ SRBE; kR Passdervepo thepan/ olose ser
o e | 05l gRhos 3¢ o3l 4o iEher Sl tlad S AL AL 2",
| S0 peeess Snietob ata 31, chseeeiba) cosl ehtelofl abipe e 11
desd beds glnsed afiren chrildeswpport ex ssiSBohasppassed Alearséthrodvyti f her, 30
a front portiop, IBhet! bebsube Yhe My disd Tuiids menber 95 is made
of a synthetic resin such as acrylic resin, occurrence of noise
can be prevented every time it collides withmetallic connection
guide rail 98.
15 ' Each part of surfaces facing upward of the support piece
97, open/close guide member 96 and connection guide rail 98
of the first guide rail 91 provide a smooth continuous surface -
in combinatidn for guiding the guide roller 55 of riser plate
38 up to horizontal guide.rail 92. A lower énd portion197; (to
20 the left-hand side in Fig. 23) of the support piece 97 of the
 first riser guide rail 91 is provided in the upper and in the
direction of A than riser plate guide roller 94, and a distance
bl from the inclined end portion 90 of riser plate lower guide
rail 57 is selected at a value slightly larger than an external
'2q diameter D3 of guide roller 55.
Therefore, guide roiler 55 is allbwed to pass undef the
first riser plate guide rail 91, to reverse its direction of
movement after having passed thereunder, whichwill be described

later, and to ride onto the support piece 97 easily. Further,

30 a front portion 98a (to the right-hand side in Fig. 23) of



connection guide rail 98 of the first riser plate guide rail 91 provides
for a snooth connection to horizontal guide rail 92 which guides step
board 37 horizontally while retaining p§s riser plate 38 in the retracted
position for step board 37 when 5 the sane is horizontally guided al ong
upper stretch support frame region Si on the |lower floor 31. This front
end 98a of connection guide rail 98 is disposed in the upper and in the
downstream of ‘A (to the right-hand side in Fig. 23) than the rotation axis
40 of thecommect spnogkide 3bail0gdhsotiests i hixshertdamnlvete tdieidd nalilr i ser
plate guide rai] 91 and the riser plate guide nenber 95 which are di sposed
in the post (RIAVIHRS LR Smegtlpeanneaiien dip dwrigantsil gvwdde reidt ep
board up i de i 6 re dis Lnuous constitut i n_conpi nati on the
Cranst o ot gbdes b 8 AL I b3 #onk T1y, whi Serp etr dp Lt |
t ransf er r¢ fiet R a8 8t HEr f : f | | de
rail 92 (the r?ght hgngﬁgﬁggkﬁﬁg?ggédi%8§}8$8§§§2€§R§%ﬂﬁéé%ggiEh%%#%Iy to
a secdnd the ssamel b¢ ehguizientally9guided adenqduppser stipledlch gupgdortail 93

is formed to have a sl ope descending downward in the direction of A As
st ep boarfFafe HRBOR $1 RN Ghediqwsr Alowr tHe Jihide frant end98ar ofi ded at

t he pl ay |.on I ser te 38 s I ded by this descendi sl ope
such t hat%ée)@%#%r?e‘?@%d% L4t g%)%slesd ‘f’rﬁﬁﬁ%ﬁjj 0 dﬁrt% HRSEU AR D I f.t?‘gn

| mredi at eloweisan df X §ad&hd MARUHad e /e $h FY LB, thadMhe roller
guide 25 rail 99 (see Fig. 23) is provided opposite and parallel to the
second riredratidnicaxits 14@30f othgulowveg spmebtketl B&. 61 provided at the

play,end portiqn of riser plate 38 such that" the riser plate 38 guided
nearF@ to itstﬁﬁr%ﬁﬂ?ﬁ? iReEHLRabPYe: nEhe EhE8Ecg1iE6TRLPLS gHaABd in

the ret!agadologht! O FAbds ikt d Giliae hblinb?’ §4 St G 81spaged™
in the position where the riser plate lower guide rail 57 and
the step board upper guide rail 60 are discontinuous constitute
in combination the transfer mechanism for guiding step board
15. 37 therethrough and transferring the same therebetween.

A front end 92a of horizontal guide rail 92 (the right
hand side thereof in Fig. 23) is connected smoothly to a second
risér plate guide rail 93. The second riser plate guide rail
93 is formeq to have a slope descending downward ixi the difection

20 of A. As step boérd 37 moves in the difection of A, the guide
roller 55 provided at the play end portion of riser plate 38
is guided by this descending slope such that rise plate 38 is
disposed smoothly at its closure position immediately before
it reaches transport region S5. Further, a small roller guidé

25 rail 99 (see Fig. 23) is provided opposite and parallel to the

| second riser guide rail 93 for guiding small roller 61 lprov;i.de’d
at the play end portion of riser plate 38 such that the riser
plate 38 guided nearly to its retracted position is further
ensured to be positioned in the retracted position.

30 In the next, with reference to Figs. 22-24, motion of



ri.ser plate 38 when step board 37 is noving fromthe | ower stretch support
frame region S2 to the upper stretch support frame region Si wll be
de'scribed in the follow ng. Wen step baggrd 37 which is traveling
horizontally in the direction of Bin |ower stretch 5 support frame region
S2 on the lower floor 31 arrives in the vicinity of upper transfer region
S4, and when step board 37 ascends along the | ower sprocket 35, the guide
roller 55 . on riser plate 38 is guided onto the inclined end portion. 90 of

riser platelsereplgue 48 witeh stepoed 59 (U RBVARE ficPEnBIRkRr I A0 A SO
I n- the upper direction, thereby allowing for thé riser plate 38 to be

gui ded i nt §uPPOrFpbeamelinegdnino$?2 ite thetupper stz treddsuppot hef ragter Peg B5h

posi ti on. %li thi\i mﬁner%%n uide roller 55 is guided to the inclined

end portioR -9B*4hPS AESC dsSPo’E‘R"etf@-g-Q@"r‘bt Whea step haamd 375wk :
board 37 i §gOrK : -I@p{ f i | , e. guide roller 55
passes undzr gﬁ%ﬁ%]ﬁ%ﬁ%?%grelQ o%l]t)ﬁgﬁftiﬁrjés? grg%gg?‘)ﬁp?%?e“gg‘f’ggrrsa‘flfetﬁr} and

when the | suppositr dzhale 3249idn gRabadthbUlbhier, f2BoeX8er fakives f aca mba of
riser plate 38 nmakes contact wth an external periphery of raiser plate
gui de rol | ¥:C3B1tyepf2upPey. tzapsferaregionalde &nd whengsiep bodtdrabs to
nove away I the.inclined.end portion 90 of riser plate |ower guide

rail 57 i na%ﬁgwaspgr.l‘o&ﬁré:@ﬁ (},?_quﬁ Scﬂﬁoscq‘ﬁtat:’é' Wihe Ihide geklem S 35
is furtherrjgbat gilatdngpl 19N 0 epy, ho eache cent rtion
of upper 55 traﬁs?er regilonsggz,ig%t1 é??écﬁlgnf% 1?53@@%&%’%"%’? eggd l?oogrd 37
i s reversediseonplatel bowertgaiet HirdE7 ¢o ab Bot@iéiiﬂﬁaélép@iseﬁgﬂ. e

di rectj on gé A and as indicated in Fig. 24, guide roller 55 rides onto
support? pi ALeo gir the wppsr diseetion; &hprehy aldidwigy for shepiseard 37

agvances |BL4EE IPEEhd 4Ry ELa Il eilh e Ry U s Aot L6n I 18 e L0 T ained
in the retracted position.
Inthismanner whenguideroller 55 is guided tothe inclined
end portion 90 and the lower sprocket 35 is rotated such that
15 step board 37 is guided in the lower travel direction B, the
guide roller 55 passes under support piece 97 of the first riser
plate guide rail 91, and when the lower sprocket 35 is rotated .
further, an external surface 38a of riser plate 38 makes contact
with an external pefiphery of risér platé guide roilef 94 (seé
20 Fig. 24) so as to cause for the guide roller 55 to move away
from the inclined end portion 90 of riser plate lower quide
rail 57 in the upper direction.
Inthis state, whenthe lower sprocket 35 is further rotated
until one end of step board 37 reaches a center pb;:tion of upper
25 transfer region S4, a direction of triavelling of step board
37 is reversed from the lower travel direction of B to the u;;per
travel direction of A, and as indicated in Fig. 24, guide roller
55 rides onto support piece 97 of the first riser plate guide

rail 91. As step board 37 advances in the upper travel direction

30 of A, the guide roller 55 of riser plate 38 is guided on a surface



ot cl ose/ open guide nmenber 96 and connection guide rail 98. When guide
roller 55 just rides over on support piece 97 of the first riser plate
guide rail 91, angle 03 obtained betwggen a |ine connecting a rotating
axial line of guide roller 5 55 with an axial line of angular displacenent
axis 64 of step board37 and a surface of support piece 97 is preferably
selected in arange that 0 <03 <90 . Aso, angle 0 4 forned between
the |ine connecting the angul ar displacenent axis of riser.plate 38 with

the rotatodfncassel/openegafideunéfbee! ber aid aBAnkBe oW Gasael®agfl 9gep board
37 is preferabléhsel ected in a range of 0< 04 <900. By selecting angles 03

and 04 from t hiWheangeideenolher §hi destoklidesSbvermkea sappact wikhet he

support piece_97 of the first riser plate guide rail 91, it is ensured for
riser pl aéz § e (IRt s PARSSg I8dEEoER 1B 8ke BIke @Beobtadned ser

| ate ' Ea8hla 92 nian di s | s Sstale'as, retained in
ltohe ret ?;ﬂ(’fgﬁégﬁsﬁ‘ '?'ligﬁ %ﬂﬁeﬁgﬁ ﬁekéﬁgilgﬁas%%pﬁggﬁr%& §$ f%#eEO#ESE t he

centers po3siwitlofar xilyIpalink 8fsifgul 88| @ls SlacéR¥RE hiile d4PBe sekpet ch
support frame region Si with the guide 20 roller 55 I anding on support

pi ece 97.bo@eddlsand asupfiape oblsuppdE® piegei Veds Pratprdtd ff sedectedser

pl ate gui de rail Q%H%? t he Sper direction of rofational axis 40 of the

| oner spriRiBef2BEeSRAY D <F 21 HownddE@antBale Hé fomRed hefwaerdthect i on
Awith th ' ; [ [ ' et r pasition, it
can be a\%%%éégé?rgé@%ﬁle&? ?;slg? éﬁ&%ﬁﬁ%&%ﬁﬁ%@%{ l\%i £ %C%Egefogg%}t‘gnal

axi s 40 of8 whehltherosptdokaixialblihbafehyigeToniled §Danatdie eaFdcad7 to
move snoot hly. Wen step board 37 further advances in the upper travel

di r edfi orPta §%£R ROANFHeI7 sks ausfenaiat tselegted dgi en range o€ 036 Qdi de
roIIerEﬂ;§§oguided al ong horizontal guide rail 92, and 32

By selecting anglesf83 andf@4 from this range when the
guide roller 55 makes contact with the support piece 97 of the
first riser plate guide rail 91, it is ensured for riser plate

15 | 38 to be guided along support piece 97 of the first riser plate
guide rail 91 in the upper direction in the staté as retainéd
in the retracted position when the one end of step board 37
moves from Fhe center portion of the upper transfer region sS4
toward the uiaper stretch sx(1pport frame regi"on S1 with the guide -
20 roller 55 landing on support piece 97.

Because the guide roller 55 is guided along the first
riser plate guide rail 91 in the upper direction of rotational
axis 40 of the lower sprocket 35 and up to the downstream of
theupper traveldirectionAwiththeriserplate38beingretained

25 in the retracted position, it can be avoided for the riser plate
38 to interfere with the rotatiox;al axis 40 of the lower sprocket
35, thereby ensuring for step board 37 to move smoothly.

When step board 37 further advances in the upper travel

direction A in the upper stretch support frame region S1, the

30 guide roller 55 is guided along horizontal guide rail 92, and



when guide roller 55 arrives at the second riser plate guide rail 93,
guide roller 55 nmakes contact with the second riser plate guide rail 93 in
th'e bottomdirection, then smaller rollegy 61 nmakes contact with small
roller guide rail 99, and with 5 advancenent of step board 37 in the upper
travel direction A, the guide roller 55 is guided such that its riser
plate 38 is snoothly placed. in the retracted position thereof. By this
smoot h gui dance accordi'ng to the irnvention, such- a problem.is prevented
that riser whenheg@8desrohpefll 5 retcinsss ath-_n‘é ¥addi iy l%q:eo%%ltdeon to
t he cl osure p05|t|on thereby allowi ng for the upper end portion 62 of the
riser platefedl 23r| ‘H‘éibdw ¥l bex iy makepeantactsdvidth sthep slecand! 38.seand

t her eb ten board 37 to travel thly due t
i mpact of "t RLECE AT BRI EhHha ROt on st abeB, oma Lhar Foldem o 38
Lo onsured 60 REKESSEENRARE With"SrBlISHA e du Ml LATPLE! Clya"el; éui de

entering the transport region Sb by action o € seco

rail 935 | nadvascementi o ritey boagd BVeDh i e Agssdrd Hﬁ;‘i\*@! @tl(i'fe%rt%.on it 1s
descri bed b%‘away of exanple of an upward destined escalator 20 wherein

each step boB® AWK kg |5mdsi gu@ﬂedu@tp@h thatcit®risen pdatgp a8 4&r et ch
to the upper floor 32,

f f
ﬁgag\?reﬁ raﬁ?séﬁlgjfy%ﬁ%?%éoi‘%te ?orél\gé?ﬁt?‘ﬁep%%h’élaﬁvﬁh?’é@@§ -and feat ures
according to the gy eﬂooﬁﬁ%m%%bbﬁi&\dﬂesfhﬁ& kz"e%tl%nt hggﬁh

downwar d destined ™ 25 escal at or IS a Si Vi ew df

escal at or apparaktles i80prevented rtguatmrasfe@zuplhtenw(imabla&yt Pe1kRa¥ent i on.
gs 1-24 are | abeled with the sane

The saﬁg onent s and%qparts as, in Fi
reference r%% e Fptragted RosEton kP \ihe rkeswretpes ibponathereby is
33 allowing for the upper end portion 62 of the riser plate to

collide with anchor end portion 63 of step board 38, and thereby

preventing for each step board 37 to travel smoothly due to

impact of this collision. In this way as described above, riser
16 | plate 38 is ensured to be positioned in the closure position
immediately before entering the transport regidn'ss by action
of the second riser plate guide rail 93.

In thlS embodlment of the invention descrlbed heretofore,
it is descrlbed by way of example of an upward destined escalator -
20 wherein each step board 37 is traveling in the upper direction

in the upper stretch support frame region S1 from the lower

floor 31 to theupper floor 32, however, it is not limited théreto,

and the same advantages and features according to the invention

can be accomplished wheri applied to the downward destined
'25. escalator as welli.

Fig. 25 is a side view of an escalator apparatus 100
according to a fourth embodiment of the invention. The same
components and parts as in Figs 1-24 are labeled with the same
reference numbers.

30 A stair case 33 on which escalator apparatus 100 is



installed has a platform 101 which is | evel disposed between |ower fl oor

31 and upper floor 32. A drive chain 36 is stretched along the staircase
33+rhaving such platform 101, and suppog frame 41 is also installed al ong
this staircase 33..Nanely, escalator apparatus 100 has a level portion in
the platform33. Even in this escal ator apparatus 100 of the invention,

step board 37 can be arranged to travel circularly between the upper and
the lower floors along drive chain 36 for transporting 10 passengers-from

the |over ihbeallen has!acyLppeorh! P01 willdh 25 16vdl Ullpda il =

escal ator apparatus 105 according to a

in part, lawerhElaorxiddiand aippepéloblrad?. 32drie cledin GENPO R HeT M part s
as in Figs, 8-24 are |abeled with the sanme reference nunbers. 15 In

escal at oraéﬁﬁﬂrﬁ’(‘ﬁssﬁ_@]&?cis?i 3rhavine spshiokatferm 1106l i and euppedt n t he -
vicinity p r t .3 t he .upper.floor. .32 for guiding._a guide
rol ler 559%?%{% g%dign8£§§| aﬁétéﬂéeﬁomﬁﬁ 5hifi $&nigicase 3 o8Bt dad wi th
a step boasdaddtorhappakebuboand B4si & TRYVEDI pbrToHPRG tix%%tlg{%f%%tport
frame 20 region Si to |lower stretch support fPane regi on in 1 ower

transfer $&gion S3 while retaining riser plate 38 positioned inits
retracted positjon. Fiﬁ#}27 Is an enlarged side view in part of the

escal ator in tHEeRitR} MRS Ssqalahon aRrRafhivfke 1RLeSL the iByentdonay,

.25. a f ' [ | f_st oard 37 in Fig. 27

i s indi ggégedﬁ sbe{]gt}tednt% Pa?%?ctlygla%é?a :‘f%agcf tct)-‘lp af#%%égl%pgébfgf YRS Wﬁﬂnl Itpﬁ:ag

58a- 58k ofppdie andat e IGRRAT £185LS aﬁ.%n(?aggi@e i ih 96 FOL kQAne leéii?lla. roller
y se

55 corresponding thereto is indicate quentially by virtual”® Fines
55a- 38k |PaRSPRECrSofromithe bower fhoomcupohogthdeuppemerfld02.i s provi ded

34 ; : : :
Fig. 25 is a side view of an escalator apparatus 105

according to a fifth embodiment of the invention, in part, in

the vicinity of upper floor 32. The same components and parts

as in Figs. 8-24 are labeled with the same reference numbefs.

15. In escalator apparatus 105, a :iser plate guide means

106 is provided in the vicinity of upper sprocket 34 on the

upper floor 32 for guiding a guide roller 55 provided on a pléy

end portion of riser:plate 38 associated with a step board 37

when‘step board 37 is'mOGing from upper strétch support frame

20 region S1 to lower stretch support frame region S2 in lower

transfer region S3 while retaining riser plate 38 positioned

in its retracted position.

Fig. 27 is an enlarged side view in part of the escalator

in the vicinity of riser plate guide means 106. By the way,

- 25. a path of potion of chain support axis 58 of step board 37 in

Fig. 27 is indicated sequentially in periods of time elapsed

by virtual lines 58a-58k of the chain support axis 58} and a
path of motion of guide roller 55 corresponding thereto is

indicated by sequentially by virtual lines 55a-55k likewise.

30 A riser plate retraction guide member 109 is provided



on the side of a front end portion of riser plate upper guide rail 56 in

t he upper stretch support frane region S1 , which is inclined in the upper
direction in the downstream of the uppg& travel direction A for qguiding.
guide roller 55 of 5 step board 38 as rétained in the retracted position.
Wien traveling in the upper travel direction Ain the upper stretch
support frane region S1, the riser plate 38 is caused to be positioned in
i'ts retracted position imedi ately before arriving at |]ower transfer

region S3 tyn Gfidla gl ber 26 4 S S ACH1QR Y %ig Ihey 108
auxiliarily guides J't he gu?dgr?‘gflér?a tlfr}'aatonrclzl]C’gfr eré'egn“’tazgE’rllgtggr'H §f§%’8§?rom
di spl aci ng Faxl &l &n tivergppéies o O5eH es WEBbEt OPrhenrayiske sam 66 of step
board 37 | eaves fraom aqi de roller 68. Riser plate guide nmeans 106 is
conpri sed dfiifpes diicddneds ipekhe rugpar ahickeaion gii ddendowrst#68n aher ei n
t he upper ' nenher 107 (s disposed internal ,of a path of transfer of
gui de rol ﬁ%ﬂedggapogrn%rﬁgeolsélmfp% %ri%p%‘ﬂl%ﬁ?ﬁegg ¢ FRLhey7 SR EN
makes cgnt ategM pdatdiesguizde ; 5; and, SUpPQr from.t.he

bott om such tfPMat the ri seragplea%él?{se%selfrgi gtelg ?%%tllﬁlgtt%gi i’go[gr:ié: 5%n ‘B5 ti on

and the stdpawarihgin shguipisslr ivraved! digectABNOXI IRt/ upPel Wit etidien
chain support axis 58 provided at one end of riser 37 is noved fromthe
upper end tYRRRTtcEHAMe LrgiqFln thewrisenrplateriyi vh Stisddbwer bpii de

ket e C I N P G T
Pihure | o SRS andfer e apLEd 410 GRS AR,
nmenber 10 10 etnaicds ohogu dde menttert he9 guixdd it iy ghides tliesgnuidd Holam30 t he
bottom sucfgst’hgrtld E)irsé%reni%lsagfsgg pilséteen§ g rf?:%x& 8igglggiintgiiotrlsegngle toward -
the closure position when guide cam 66 of step board 37 leaves
from guide roller 68.
Riser plate guide means 106 is comprised of upper guide
16 member 107 and lower guide member 108, wherein the upper guide
member 197 is disposed internal of a path of transfer of guide
roller 55 of riser 38, and has an upper guide surface 107a which
makes contact with the guide roller. 55 and support the same
from the bottom éuch that thle riser plate is retained in the
20 retraction position and the step board 37 is guided in a state
approximately in level when chain support axis 58 provided at
one end of riser 37 is moved from the upper end to the center
portion in lower transfer region S3. |
Lower guide member 108 is disposed ext.ernally from the
25 path of transfer of guide roller 55 of the riser plate. When |
chain support axis 58 provided on one portion of step board
37 is moved from the center portion in the lower transfef region
to lower stretch support frame region S$2, the lower quide member

108 makes contact with the guide roller 55 of riser 38 from

30 the bottom such that riser plate 38 is ensured to be positioned



35 in the retracted position and that step board 37 is guided in a state
approximately in level. This | ower guide nenber 108 is conprised of: a
circular arc guide rail 113; and a lo end gui de nenber 110 which is 5
inclined froma |ower end of guide rail“?113 toward riser plate |ower guide
rail 57 and is nounted free to rotate around an angul ar di spl acenent axi al
line extending in a wdth direction in a back side of the guide rail 113
(on the right-hand side in Fig. 27), wherein an internal periphery 113a. of

guide railid@ i d.and . a :s c ' I r. end.qyide’
nmember 110 fﬁ%ﬁ%ﬁ#ﬁ?gﬁéﬁl{%&t gﬁg Ffdégrg‘é‘%n&ﬁ"agﬂ fagl\(l:\gso uf‘ﬂgal Hher
gui de mentzers tlfBe d@pfdﬁmet@l?rﬂ@rlé@ep[event the guide roller 55
travel ing as guided al ong the | ower guide nmenber 108 from displacing in
“the upper directitoif lowear guiidel membent 198 cie monprisediedbea diPcihbar
provi ded %%pos-i t.e tQ t.ge l_lﬁwer gui de nenber 108. Further, a front end '
portion 1PT T W% TAidhe 1Ranang] Acloverignd snids membes, 1p0awvbichwis gui de
rail 5§ fan i ' I Lser . i l.ower stretch
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support frame region ornmed to”have an upper

| over end laMemuudelerardicr 57 Gind\ovs mBMA©Ed Ofréé Ses Rbedtee IBrdund hey | over
transfer regigqn S3 when step board 37 descends to the lower floor wll be

descri bed.ar\ﬂﬂ’_elr‘?lhﬁéét’1§ﬁﬁt9€klétalgﬁa}slirttﬁ_ grsendidgsie@ whdtll Biremviesn 25
R T L i DN
ogion So A noal 11 oh CresePRa stk Y s L1 e YR A O
virtub@ | yldy facdegrupward Hmd a3Buirfiafiegl18%.of lower end guide member
110 facing upward constitute a lower guide surface of the lower
guide member 108. Further, in order to prevent the guide roller
55 traveling as guided along the lower guide member 108 from
displacing intheupperdirection, upperdisplacement prevention
15 member 112 is provided opposite to the lower guide member 108.
Further, a front end portion 111 (on the right-hand side
in Fig. 27) of.riser plate lower guide rail 57 for guiding guide -
roller 55 of riser 38 in the lower stretch support frame region
s2 is for‘med to have én upper inclination toward the lower end
20 guide member 110.
Now, motion of riser plate 38 in the lower transfer region
S3 when step board 37 descends to the lower floor will be
described.
When upper sprocket 34 is rotated and step board 37 moves
25 horizontally in the upper travel direction.A on the upper floor
32, riser plate 38 is retracted in its retraction position by
guide roller 68 immediately before chain support axis 58 érrives
at the lower transfer region S3. A position of guide roller
55 at this instant is indicated virtually by gquide roller 55c
30 in Fig. 27.



6+ 36 When upper sprocket 34 is further rotated fromthis state
descri bed- above, and chain support axis 58 of step board 37 1is guided
along lower transfer region S3 in a cir%glar arc to the center portion of
| ower transfer region S3, the guide roll°8r 5 55 is guided al ong the
circular arc guide surface 107a of upper guide nenber 107 such that step
board 37 is transferred in a state approximately in level with its
associated riser plate 38 retained in the retracted posjtion. Wen the

upper sprocket ' t ' f e, QUi roller. 55 is
transferred 10 fr%glrﬁntsﬂgﬁégp r Oac%ﬁ#e%rg{n%gr%&fg%@t%ggéggg tLr)"l:fl E.hd% 2t Dwer
gui de nendesciibediamesid, ehdicipidedpydrl Hbidtsd e 4053 Bard 37

i ndi cated by guide roller 55f depicted in virtual line. As the chain
support axi§ SBlABdealapanheverftoansfer amygion Slodini encbfchbaerata awsf er
regi on S3 ions S2 as descri bed

d | t.ret t 15 f _ ,
Lbove the CHA Sant Y Bortion 6 Jaut spnhler HPGiar AP arthe Gugardo LlaT 113
Dur i hi | ffck, co i.ded ||t ' t.at f
Covel v ¢ 35S ' Ritacd SRoRAPERe Hindir AL PR o RERE BiliPl<a Yorl Gt Hietot oo

position. gQidkemembiede 107! b&bh5tﬁai:ssﬂ§%q%1ai‘@ ieid Rin SR tipyy  Of
guide rail 113, the sane passes over to |lower end guide nmenber 110 of
| ower gui d&tAERDBPPIOBimatelyuinhdevedseith oiks dgsogiated dimesr pdadegui de

oo H0gbOE RN RYL LRl A S0 dl SEln DL LRNRI g el ST 28
oo’ soupat o RSB RO Y, CHEGSE A 9 AR [
of guidk r&remiie: upperdguide rMember ¢0d poyuide $d1l dflI bEerownigaidener
gui de rallmngber 108. A position of guide roller 55 at this instant is
indicated by guide roller 55f depicted in virtual line.
As the chain support axis 58 moves downward from the center
portionoflowertransferregionSBtowardlowerstretchsupport

16 frame regions S2 as described above, the guide roller 55 is
guidedalongthecirculararcguiderail113.Durindthisperiod,
step board 37 is guided approximately in a state of level with
its associated riser plate 38 being retaining in the retfacted
‘position. |

20 When guide roller 55 is guided to the lower end portion

| of guide rail 113, the same passes over to lower end quide member
110 of lower guide member 108, and further passes over from
this lower end guide member 110 to'front_end portion 111 of
riser plate lower gquide rail 57.

25 _ Becausethelowerendguidememberldois$mpvidedcap§ble
of angular displacement as described previously, the same is
allowed to adjust its angle such that the guide roller 55 is
smoothly guided from the bottom end of guide rail 113 toward
the front end portion 111 of riser plate lower guide rail 57.

30 As described hereinabove, because the riser plate is



30 As descri bed herei nabove, because the riser plate is 37 ensured to be
gui ded snoothly as retained in the retracted position by the riser plate
gui de nmeans 106 during its transition,,fromthe upper stretch support frame
region S1 to the lower stretch support frame region S2, the problem
associated with 5 the prior art that the prior art guide roller suspending
from a prior art riser plate collides severely with a | ower stretch

- support franme region S2 when. descending so as {0 generate a noise, and/or

revent afdipad | «Qf cl ogd + her sl v, ' to the
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above haveodigeiombge ey r igyr ol atsaypide fbahe I du Y €n§ S € s i RLPRAN at uses
that can be installed on existing staircases, however, it is not limted

t her et o, THAM tHhe JIRRANSEERkGh isiPPaRth Trargpregton Sh tevtks chdwenr

appar at u ' ifnstalled, 15 for exanple, along apy slope in a
hggse, b%‘% i ncgH %61&%0%% ﬁg:am‘el 598?‘°ﬂu§%he‘2ﬁﬁrg?°g}?lf‘la% %‘Eh‘%\‘e%ﬁg’eﬁi‘ nent of
the i pverHeOBriowhi ' I 4 S r

cont enpl at ed@,r;g\bghg:ex{t:ﬁagon%%édiﬂr?efr??dgﬁt Hte]gldgvgﬁﬁ%g g’s‘?fyé}%&gg}fﬁ?gkrlb@anpl e,
20 an autopkane 200 risbrgilate coFlided&Geddrel pwit antowP dirétist al | ed

on a level plane floor, and has such a structure that a part of its
support FURRETIpE£rame yagian §dshemdesornding g0 rasftarjenesite a

£ anspor P38 S FTuTRd K5 X BT AP Bareney R AIRES (AP of one
end port ben solvied acortidity ) tde’ Qaklept i¥n Support frame 201, while on
the both sides of the other one end portion thereof, a pair.of follower
sprotkets 204 Respegpivet enbodimentts v fatle inventdamdaesexibed herein
above have been made by way of example of respective escalator
apparatuses that can be installed on existing staircases,
however, it is not limited thereto, and the present invention
canbeapplied to anewescalator apparatus that is tobe installed,
15_ ~ for example, along any slope in a house, building, or in the
field. ”
Furthermore, still another embodiment of the invention
'which is not limited to the escalator systemcan bé contemplated
as a sixth embodiment of the invention such as, for example,
20 an auto lane 200 indicated in Fig. 28.
This auto lane 200 is installed on a level plane floor,
and has such a structure that a part of its support frame 201
is buried under the floor, a pair of drive side sprockets 203
| supported by each independent axis to be driven by a trénsport
25 drive source 202 are provided rotatably on .both sides of one
end portion in the longitudinal direction of support frame 201;
while on the both sides of i:he other one end portion thereof,
a pair of follower sprockets 204 are supported rotatably around

a common axis.

30 A pair of endless drive chains 205 are wound around these



3Q A pair of endless drive chains 205 are wound around these 38 pairs of
sprockets 203 and 204, and stretched therebetween. Then, a plurality of
step boards 206 are coupl ed between t pair of endless drive chains. An
upper guide rail 207 is installed ext€hding between these two pairs of
sprockets 203 and 204 on 5 the side of forward path so as to guide step
boards 206 in a state of level. Further on the side of return path of step
boards 206, a lower guide rail 208.is installed between these two pairs

of sprock 0 chni hat ;s ep board dao.not interfere wth
t he botto%%%%t?g?\g%ggﬁ%%%r?o?rgﬁn% %@?’ %ﬁ%ﬁ??%@?,ﬂga gbeirﬁ% W& nd of
auto | aneTRéM, arpldwalMiyidi i9tesp Poalrdts 2BV ROUPIM HeRweld 1Y |

sprockets 203 and 204, such a guide means as described above iIs provided

that carP?eyefandlefsdeivechsfinsr.Areipperigwidappil 200 iadaseh e
board 206 faci ng upward. 15 Therefore, it is not necessary to

o hed
provi de f%}?@%‘c?gxl?g}erd'f%ﬁ%t 5§pi’:ﬂek@f‘l§8 af SREPRkabs 29 anst 04 omep
boar d 5206cndinsi e dlow R il o0y WaeRlu BUE B0 Lhe Bt of - L g

support frame structure 201, thereby m®nirm zi ng

di g the fdtmre nEchasel y Fugtherdmithengide® ff Perarh pdtH8 rRAD boRdised
under the floor., As described heretofore, the escalator apparatus

accor di n? & ?h’eo‘i’%ﬁléﬁtiﬂ@nrﬁh]s 288ehs gimatialeked betwelengthes ¢ Hato palieshei ght
chrens! Ok HOe IR Bl (00N LOs OSRITRIRI Ao cauepor L Lrane
cach st op boarq can e o 20 e Ter ence. 30 vhat i
claid8d is: Further, also in this kind of auto lane 200, in the
vicinities of the above-mentioned two pairs of sprockets 203
and 204, such a guide means as described above is provided that
can reverse a direction of travel with an upper surface of step
board 206 maintained facing upward.
16 o Therefore, it is not necessary to provide for a large
diameter sprocket so as to be able to rotate stép board 206
upside down by turning 180°, thereby reducing the height of. .
support frame structure 201, and thereby minimizing a
construction work to dig the floor necessary for installing
- 20 the auto lane partly buried under the floor.
| As described heretofore, the escalator apparatus
according to the invention has been provided featuring in that
the height_ dimension of the machine room for accommodating the -
| support frame structure 201 can be reduced so as to be able
25 to minimize the space for installation thereof, and that the
reversal of directions of movement of each step bo.ard can be

performed smoothly without interference.



1. A passenger transportation conveyor apparatus having a plurality of
st*ep boards connected endlessly to travel <circularly in a support frane
provided between a lower floor 5 and an upper floor, wherein each of said
plurality of step boards is allowed to tgavel «circularly in a forward and
areturn routes with a surface of step board maintained facing upward. 10
2. A passenger transportation conveyor apparatus having a plurality of step
boards connected endlessly to travel. circularly in a support frane _
provi-ded between a | ower -fl oor- and an: upper. fl oor, wherein each:of said’ .

plurality whattég koahieed §sal l owed to travel 15 circularly in a forward
and a return routes with a surface of step board nmaintai ned facing upward,

and wherei h-a guhdpassehgeri sranoyo theslt 1 on aron wé g6 FeEshd 22 o8 tHAPL A Sai d
forward rouie. for, gui di ng. said each of said. plurality of step boards.
., as mmi nPAPR&Y LS i9BntSHeR . bpards popaestaderendiessbyt dtd ort moreleyor
appar at us ' l'wral i of, step boards. connected endlessly to travel
circul arl ya?ﬁbggagagpgétéf%%@mﬁ o’%ﬁ%‘é%l %‘{/ﬂe‘g }qmn A doWemdleetupper
floor, 5 whendi an2fdppesi Qléaepoﬁhe%?ﬁe structure is provided with-a guide
rail for guiding each of said plurality of step boards to travel :
circularly on boeachiofesaibd Hlamalrict yoof strigboarast &5 allewRaCkd Lela¥re1and a

di sconti nui t%coi s&ild,rgui de rail is provided in the vicinity of a position
at whi ch satHCra% t SOTHgand3a Febure ot besarith @ samfiacepatths or

df ccont i o ieP Br¢d AL AL ReY] Fae RS RRIERY: T Ro each of said plurality |
0 .
10 2. A passenger transportation conveyor apparatus having a
plurality of step boards connected endlessly to travel
ci;cularly in a support frame provided between a lower floor
and an upper floor, wherein
each of said plurality of step boards is allowed to travel
15 dircularly in a forward and a return routes. with a é'urface of:
step board maintained facing upward, and wherein..a guide rail.
is provided in an intermediate portion on said forward route.
for guiding ‘'said each of 'said plurality of step boards .as

maintained horizontally;

20
3. Apassenger transportationconveyor apparatus havingaplurality
of step boards connected endlessly to travel circularly in a
support frame provided between a lower flobr anci an upper fioor,' |
wherein |
25! said support :frame structure is provided with a guide

rail for guiding each of said plurality of step boards to travel
circularly on both sides of forward and return routes
respectively, and a discontinuity of said guide rail is provided
in the vicinity of a position at which said travel routes change

30 from the forward to return paths or vice versa, and further



step boards with a surface of each step board nmai ntained facing .upward
bet ween said forward and return routes or vice versa. 5 4. A passenger
transportation conveyor apparatus having a plurality of step boards
connected endlessly to travel circularlgy in a support frame provided
between a lower floor and an upper floor, wherein 10 a guide neans is

provi ded between an end of said forward route and an end of said return
route for reversing a direction of novenent of each of said plurality of
step boards with a ‘surface of step. board nmintained facing upward. 15 S. A

M t 1 " o i [»
passenger td BRaRSfeAMeIhatAREYSbraRiaedl4fa ‘Qc%gof ﬁl%gf.ﬁeé%{:'gﬁsaﬁger

sprockets and a pair_ of |ower sprockets supporte r ot at

floor and #f swdd glhidde xailbsfor aspaniferating Wadt bR sa@PPLurkl ikgNBE
structure e rodeed extendi ng' between a | ower floor and an upper floor; a.
pait of em#@% grrde wHeh dssupbage nfieacbister hesrdmaintefined: fakihg as
stretched - .and . ai r _of. step _bpards copnnected between this
pair of drﬁ@gkﬁgﬁg¥%§% 8rgg%§v§PFHaréi?B§|5?F9rPnr%P GPWaF dV 168t ¥eRPA- a
return 5route fornmed along a |ongitudinal direction of said support frane
structure, wherein 25 a front end portion of each. one of said plurality of
step boards in & paseendedi teahspartattonneshedyairtsppardtdsi Ngvehgi &S

and each stfg}'g1 bﬁ.ard is_allowed to pass between said ;])-air of upper .
sprockets Bo¥eidt¥d PR tHeeR oheATdsli FeBnpsted3oendlassdysehgertravel

transport api @Ry IPY§Y P I ng: 41 ir_of up sprogkets and
a pair of |ower sprgcgétg g %#?egggrp%?%{%‘ﬁ' e‘g?lb%ﬁwwﬁﬁﬂege#?"b%? B
| oner fl ooangi dasuppespEtbovg! whewelii N @ support franme. structure provided
extendi ng between a lower floor and an upper floor; a pair of endless
drive Hhai ns a guide means is provided between an end of said forward
route and an end of said return route for reversing a direction
of movement of each of said plurality of step boards with a

surface of step board maintained facing upward.

15 5. A passenger transportation conveyor apparatus having:
a pair of upper sprockets and a pair of lower sprockéts supported ... .
rotgtably onanupper floor and a lower floor sides, respectively
within a s'uppo_rti‘frame structure 5provided extending 'betweep :
a lower floor and an upper floor; a pair of endleés drive chains

20 wound around these pairs of sprockets as stretched therebétween;
and a pair of step boards connected between this pair of drive
chains for traveling circularly in a forward route and a return
route formed alox_xg a 1ongitudif1al direction of Said s_ﬁpport
frame structure, wherein

25 . ‘afront end portién of each one of said plurality of .si:,ep
boards ina forward direction is connectedwith saiddrivechains '
and each step board is allowed to pass between said pair of

upper sprockets positioned in the forward direction.

30 6. A passenger transportation conveyor apparatus having:



5 wound around these pairs of sprockets as stretched therebetween; and a
pair of step boards connected between this pair of drive chains for
traveling circularly in a forward route and a return route fornmed along a
| angi tudi nal direction of said support rame structure, wherein lu a rear
end portion of each one of said plurality of step boards in a forward
direction is connected with said drive chains, and each step board is

al lowed to pass between.said pair of |ower sprockets positioned in a |
downstreamof the forward route.” 15 7. A passenger transportati on conveyor’ -

appar at us apaingof u |  pEdC KPS . | ocket s
supported rotatabl %bp(;lé%* a% upper falnﬁé%a%n&?gfﬁo%\?geerar ??%%}:%F%%ﬁpoﬂecf
respect i veFgtatabiyion an sppporfldonandst Lowenrfl qumoyides, @dsprdivig gt ween
a | owner HOO{ and_an upper floor; a pair of endless drive chains 20 wound
around t he%b*BER & §¢p ‘SFBcféé?@ea§t§t1¢‘ét1€|$e9rpwé4d@l§’etea@@mﬁin@nd>e¢mw .

o, bantniotl SNVt b ki B L T
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one of said plurality of step boards is. owe ass between said pair
of sprocket®’d & PR&ZseL Atembosimiis cbnnectetd betwelet thperpale dOWRive

ket s, d t I , t I i ph f d ' f
spr ocket s T 11 T6EnEraee e inauLarl prina Eormped rowtd audra sptucket s.
30 8. A t t havi_ng: . ' f
upper Spr ockets e B Hoe G e ST RE L RE S o Paid: abPpos® an

upper fl odiraamal sttunird | adferséies, respectively. wthin a support frane
structgre provi ded -ext endi ng between 5 a | ower floor and an upper fl oor,

one oft0t hese upfeFeaiderdorthien afheachebsebef nsa id iplanraidyi tay ofapgeprt
drive SOURfirdh ina forwarddirection is connected withsaid drivechains,

and each step board is allowed to pass between said pair of

lower sprockets positioned in a downstreamof the forward route.

15 7. A passenger transportation conveyor apparatus having:
a pair of upper sprockets and a pair of lower sprockéts supported .
rotatably on an upper floor and a lower floor sides, respectively.
within a support frame structure provided extendiﬂg.between :
a lower floor and an upper f1loor; a pair of endless drive chains

20 wound around these pairs of sprockets as stretched therebetween ;
and a pair of step boards connected between this pair of drive
chains for traveling circularly in a forward routé and a return
route formed along a Iongiﬁudinal 'diréc_tion 6f said suppor£
frame structure, wherein

' 26 - . each one of said plurality of step bc;é'rds‘is', allowed to |
pass between said pair of sprockets at least on one side of
a set of said upper and lower sprockets, and to pass along an
external periphery of said pair of sprdckets on the other side |

of the set of said upper and lower'sprockets.
30



pair of endless drive chains wound around these pairs of sprockets as
st'ret ched t herebetween; and a pair of step boards connected between this
pajr of drive chains for traveling circularly in 10 a forward route and a
return route fornmed along a longitudinal 4odirection of said support franme
structure, wherein each one of said plurality of step boards is arranged
to pass through a gap between said one of these upper and the | ower
sprockets being driven by said transport drive source. 15 9., A passenger

t ran'sport ati on conveyor apparatus having: a pair of upper sprockets and a
pair of |ovier spwkmﬁgsSeﬁgéﬁpttﬁﬁspb@tﬁtibhyc@ﬁvé?oﬂpﬁgbaEhQQ% ﬁQQ'ﬁgHOW@r
floor sides, respectively wthin asupport franme structure prOV|de&

ext endi ng FEPREEPDUPRErHRYockets anda paivppeloermprackets sappertdedss

drive chai gioté/)%%p around thes airs of sprockets as stretched

t herebet ween -2 w4 AOBAT UBPCL i LlP PoandL 1ewer fleerRides i sepppraduely
associ at ed 1t { t e b i l f i .chajns for
travel i ng glurttgﬁjl:rg\rlal yg‘fgﬁgi)?o?%\glﬂg g%}éﬁggggﬁg grgg# [&reﬁ ?gﬁ- égiﬁﬁnba‘%%em ong

a | ongi fudiandlowkr eflidcan afd sai iR A Todr ABRe B ¥hledee uppsheniinefai d
each one of said plurality of step boards is ensured to travel circularly

on the for AQ@%WEHRPEIFKeES Upeingudsivant hy attranspart dtiveepobvaed a
o sai d dr AL B e EsRa o PioshasReiicamd Spouidfleieeh et nerochats |
FUr L her wherornsa d eacherpotuelh; ‘RAaZ by of SR Hoads cohftdues
whi | e gui dibegwsrend thiisepaiirabg asivei cli®ins tfv ewavlelihgacekeaedrpgsihi on
on the_forward route. -
1 a forward route and a return route formed along a longitudinal
direction of said support frame structure, wherein
each one of said plurality of step boards is arranged
to pass through a gap between said one of these upper and the
lower sprockets being driven by said transport drive source.
5 | _
9. A passenger transportation conveyor apparétus having:
apair of upper sprockets and a pair of lower sprockets supported
rotatablyonan upper floor and a l,z'ower fldor sides, respectively :
within a\support frame structure providedieitending between
20 a lower floor and an upper floor; a pair of endless drive chains
wound around these pairs of sprockets as stretched therebetween;
and a pair of step boards, each having a riser plate associated
therewiﬁh, coﬁnectéd'betﬁeen.this pair of drive chains for
traveling circulalrly in a forward route and a return route formed
25 alonga longitudiﬁal direction of said siippor"t frame structure,
wherein |
said each one of said plurality of step boards is ensured
to travel circularly on the forward and the return routes with

its surface of step board maintained facing upward, and wherein

30 said each step board is connected to said drive chain at its

PART OF THIS SSET HAS BEEN o 5
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5 10. A passenger transportation conveyor apparatus having a plurality of
step boards connected endlessly for traveling circularly in a support
frame structure provided between an upper and a lower floors, wherein 10
said plurality of step boards are arrggged to travel circularly both in a
forward and a return routes with a surface of each one of said plurality
of step boards maintained in a state facing upward, and wherein a riser
plate folding means for retracting the same-into a retracted position in
-its return 15°‘rout'e is provided. 11. A pasSsenger ‘transportation conveyor
appar at usnh&hiergead pbutdont pppbsiteptdoptsscEHMMECELSs o H Lisb 1P sfedr
travelin circularly in a support frame structure provided between an 20
upper anglétﬁoméuqql?ﬁﬁ sWhegedsi $addreeach i stepoviodenl fis gulidedgas ri ser
pl ate assQ¢i A ac ne of sai.d plurglity of step boards into a
retract e@ggggél‘q Fg\gﬁéglgvﬁgt%%ﬂ“ﬁl@iﬁébgbﬁhg if?ﬂ'at’?%a\?is&%attfdof an
end poi nghetewitfr War fsqr: _rel.eashng rd late 25' to its
initial position i \gﬁt %e'lbq"lgvs?eg?%%tsﬁ'glgh 'ogx ?th%r tftoggliarﬁdsgrfou%eﬁe forward
routeé 12. A passenger transportation conveyor apparatus having a

pluralit¥ of step boards connected endlessly for traveling 30 circularly in
a supporl9fran® RRF5RRUPE BFranspRUtabiorRFPINEYOT APRANAtUS AV wer

fl oors, hE i te folding neans for.retracting.a riser plate
i's provi %{e‘gfg%ﬂgﬂebﬁ gtneﬁi }%ﬁr %?fgn%%‘?‘?‘?oﬁ’.’g}eﬁsigr &BFd_tFBUFil_nﬂor sai d
pl ural i tyipéusaepybgar ds suﬁ%@r‘ﬁ’“ﬂﬁh@ gtkhelkaper Er%ﬁﬁ%ﬁbb%w@%ﬁvhﬁw on a
return route for said step boards for transportihg
upper and a lower floors, wherein
10 said ‘plurality of step boards are arranged to travel
circularly both in a forward and a return routes with a surface
‘of each one of said plurality of step boards maintained in a
state facing upward, and wherein a riser plate folding means
for retracting the same into a retracted position in its return

15 route is provided.

11. | A passenger transportation conveyor apparatus having: a
plurality of step boards_ﬁ' connected erildlessly for trayélj.ng
circularly in a support frame structure provided between.‘an

2Q upper and a lower floors, wherein |
a means is provided for folding a riser plate associated
with each one of said plurality of step boards into a retracted
position on a bottom of said step board in the vicinity'of an
end point of a forward route and for releasing the riser plate
. 25" to its j.r{itial positi_oh'iri the 'vicinity of,a start point of

the forward route.

12. A passenger transportation con\_zeybr apparatus having a
plurality of step boards connected 'éndlessly for traveling

30 circularly in a support frame structure provided between an
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said plurality of step boards in a state with its surface maintained
facing upward and with said riser plate associated therewith retained in
the retracted position. 10 13. A passenger transportation conveyor
apparatus according to claim12, wher é#n said riser pl ate folding neans is
provided in a position imrediately before a start of reversal of
directions of novenent of a step board. 15 14. A passenger transportation
conveyor apparatus conprising: an upper sprocket provided in an upper

posi tion; sprocket_provideq in a | ower position; an endl ess dri ve
chai n mour?t?pgerllo(t}n saaﬁt?"fﬁfpeql%'t H&'?’iﬁ/ﬂé} sprockets and 20 stretched

t her ebet ween; aadfs_ggrslg)ig@@ fAraiHd ¥ SAl | i_n_.|

predeterm ned direction; a pl ureﬂll t%/}ﬁg?ggtﬂ%flbrf)gaﬂr%ag:ugg%ﬁ (r)#'g%ﬁiwtbeei ng
connect ed iwi phovadeddin thechie in ity @feafiehd portion éher eefwasl! Ak t 0

travel circul arl&/ in a forward and a return routes thereof in a state
havi ng a $QFSRd plugadd tysof stembaands prand whepeiniagransposemysng her eon

retai ned fiagl . ; lurality of riser plates each of which being
assocr%t eé‘gcém%l&éjegyc\?ﬁg eeq-'é’forns’é?‘blt?)?éﬁFélailﬁF‘iﬁgg?éﬁgﬁg&r&sﬁa“éH?&'é'e’-fﬁbrt i on
of whi ch kaidopleEad.tapableenf ar pdi PERITE of her end
portion of Qachllﬂstep b(%g.l’d sucﬁﬁt ﬁgtaggﬁelrnl si?égﬁe%?g ghi slttgnsur §5% be
posi t i oneBailntaisedsfaeipgsupwand susberitiingadd4biser phuid emsdidietidon so
as to cl Oﬁ&&a gap bet ween respective adjoining step boards when traveling
in the forR8FEVdtPeletained an She, refaactedr pogiitdoni-on, the riser plate
is folded into a retracted position because a play end portion thereof
opposite 5 to the base end is displaced angularly to approach the step

10 13. A passenger transportation conveyor apparatus according

to claim 12, wherein
said riser plate folding means is provided in a position

immediately before a start of reversal of directions of movement
of a step board.

15
14. A passenger transportation conveyor" apparatus .
comprising: an upper sprocket provided in an upper position; .
a lower sprockg’t provided in a lower position; an endless‘ drive.
chain wound around said ":upper and the lower éprockets and

ZQ stretched therebetween; a drive source for drliving said drive
chain in a predetermined direction; a plurality of step boards
each of which being connected with said drive chain at one end
pbrtion thereof, allowed to travel circularly in a forward and
a return routes thereof in a state having a surface of each

25. step board for transporting a passenger thereon retained facing
upward; apluralityof riser plates eachof which beingassociated
with each one of said plurality of step boards, a base portion
of which is connected, capable of angular displacement, with |
the other end portion of each step board such that the riser

30 plateisensuredtobepositionedinaclosure positionsuspending



beard to beconme approximtely parallel thereto imediately before the step
board reaches a | ower transfer region between the forward to the return
routes; and a riser plate guide nmeans for guiding the step board in a

| ower transfer region with the 10 risefplate retained in the retracted
position. 15. A passenger transportation conveyor apparatus according to
claim 14 wherein said riser plate guide nmeans conprises: an axial line 15
of rotation internal of the drive chain and parallel with an axial l|ine of
rotation of, ope t he ,upper.and the | ower sprockets; .. and a receiver
portion foffed Pﬁgf;ggndbggfgé??nﬁoiarﬁ FOCHe8K acFaRRHERRD FeIRREHIYS end
portion of aliHe inisRf sBkat Ko X Ed e r c oy'e . 1 ower
transfer reg!jon W t Zost he ri sgrh p g?éggé?ggn%a%?% ?ﬁgé?g{jrac ée%'elpét’)tg'i tion,
for suppowhiidg andthei detarhheimayiend ti tdiseropluke LkSes1@édtitdn the
transition of the step board in a lower direction of the lower transfer
regi on. 253MEtracted pesdédon becvote atplay eodpoatricppheaeos ecpmpasiieg to
any one; of _¢clainms,14-16, wherej.n said riser plate guide nmeans conprises: an
upper gui d50 TheLbAsEnd 18 diléﬁiéé’&qr angulariy FREF AChRhaeskent the
play end ppphiran +&f Bdtoré SEHpPd a8 PRAL QW08 30 Sird ace for
supporting the play end porﬁ’%n %Thﬁ?%effi Eg?agﬂgge‘&%gr%§omkl méjsltuaotn% t

t herew th beforehehbostembdwrd tdeaches enllowet thenstep hepich drasansts from
t he upper siretch support frame region to the center portion of the |ower

transfer rEBRHPTYURE 0 thReFebFriE aWiRfor aRdVR FiSeY Bhetegai ide sednec e
whi ch is dij th of t of th | d ti

of the risEot T ipg it WerlbolrBols £ 20Vt T AhsRer' PRarafiv il HhE ng "
cont acto t heiseirt plhtenrebaihelt oW ther eek raberd postapoard

15. A passenger transportation conveyor apparatus according
to claim 14 wherein
said riser plate guide means comprises: an axial line
15 of rotation internal of the di‘ive chain and parallel with an
axial lineof rotationof one of the upper and the lowér sprockets; .
and a receiver portion formed thereon projecting into a path
of mpvement of the play end portipri of the riser pléte ‘when -
the step board ‘descends along the lowér transfer region with
20 the riser plate retained in the retracted position, for
supporting and guiding the play end portion of the riser plate
in the transition of the step board in a lower direction of

the lower transfer region.

25 16.. A passenger transportation conveyor apparatus according
to any one of claims 14-16, wherein

said riser plate guide means comprises: an upper guide

member which is disposed internal of a path of movement of the

play end portion of the riser platé, and has an upper guide

30 surface for supporting the play end portion of the riser plate



mpves fromthe center portion of the |lower transfer region to the |ower
stretch support frame region. 10 17. A passenger transportati on conveyor
apparatus according to any one of clainms 14-16, further conprising: a
ri'ser plate guiding piece which is disf®sed in the vicinity of another
sprocket for transferring a step board from 15 the |lower stretch support
region to the upper stretch support region for guiding the riser plate by
maki ng contact therewith fromthe bottom when ‘one end portion of the step
board is g?Vﬁd fromthe IomEr stne%ch supgort region to a center

portion, o REIRGLEPRERS SRR PRIERBNE fRBr ERe HROBEPD When | the ©ngendl ar ound
20 the an - : ' i t | rail Lch ] rovi ded
'n the upperorr eet sansfgecendy B EhB il BT reton St e

sprocket a@rdibartaodtialdanterr pgutibAdhf hePlawerctdanskbrFediod Nadd ser
pl ate by maki ng contact therewith from the bottomthereof en the step

board is RLAWSEFY e neBherbavingaehewer guidesur fxce Weichped itspassider
regi ons to ownstre in the upper stretch support region; and a
secon;b ri }sgg?:gﬁﬁgge%g%i atnp? é?ﬁ]"'l‘)&e“lﬁﬁ’itdplftgt[’ﬁep RY¥y=RAPYF 1R Pt hene
riser pla | rs%‘p% ; | ri ls 1.1 |_Qwer

di rect Ponkgﬁigln!g%%%gf%gnt a to%)tﬁtg:é:tvé éf‘ Ei%?’oénlfcfﬁggggtg ? o{n}fééguecdnﬂt)ﬁg\a??ﬁ riser
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step board reaches the conveyor region. 18. A passenger transportation
conveyor BPPSF atTAM D CRMHEL POTARIPons bheclower transfeneragivb teai d

drive chaig.i e | gng_a_staircase having a level platformin an
i nterned?%l?% 2%@%%0%Eg§?ﬁ§eﬁugﬁoﬁﬁngamﬁnHeﬁﬁﬁBr floors. 19. A passenger
trang@ortati on convéyor apparatus conpri sing

17. A passenger transportation conveyor apparatus according
to any one of claims 14~16, further comprising:
a riser plate guiding piece which is disposed in the
vicinity of another sprocket for trans ferring a step board from
156 the lower stretch support region to the upper stretch support
region for guiding the riser plate by making conta&t therewith
from the bottom when one end portion of the step board is moved.
from the ilower stretch sqppo_rt regipn to a éenter portion. of
the upper transfer region whefe the drive chain is wound around
2Q the another sprocket; a first riser plate guide rail which is
provided in the upper direction of an axial line of rotation
of the another sprocket and horizontally for guiding the play
end portion of the riser plate by making contact therewith from
the bottom thereof when the step board is transferred from the
25 center portion,of the upper transfer region toward a downstream
in the upper stretch éupport region; and a second riser plate
guide rail for guiding the play end portion of the riser plate
guided thereto by the first riser quide rail in a lower direction |
by making contact therewith from the bbttom such that the riser

30 plate is positioned in the closure position immediately before



10 a plurality of step boards connected endlessly to travel circularly in a
forward and a return routes in a support frame which .is installed on a
staircase connecting between an upper and a | ower roors, wherein each one
of-said plurality of step boards is al4pwed to 15 reverse a direction of
travel fromthe forward to the return routes or vice versa with the riser
pl ate associated with each step board folded-in its retracted position.

20. A.passenger transpor.tation. conveyor ,appar at us according . 20 to. claim
19, whereip said each step board is ensured to travel C|rcularly in- the

forward ahfi®t fEePeb@andr s5eaehesi thei conveyer vexfiane al ways ret ai ned
facing upward. 25 i- PART OF THI'S SHEET HAS BEEN REPLACED

18. a passenger transportation conveyor apparatus according
to any one of claims 14~17 wherein

5 said drive chain is stretched along a staircase having
a level platform in an intérmediate section between an upper

and lower floors.

19. .Apassengertransportationconveyorapparatuscomprising
10 a plurality of step boards connected endlessly to travel
circularly in a forward and a return routes in a support frame
which is installed on a staircase connecting between an upper
and a lower floors, wherein
each one of said plurality of step boards is allowed to
15 reverse a direction of travel from the forward to the return
routes or vice versa with the riser plate assoc1ated‘w1th each
step board folded-in its retracted position.
t ' -'- . | .
20. A passenger transportation conveyor apparatus according
29 to claim 19, whereln
said each step board is ensured to travel circularly in
the forward and the return routes w:.th its upper surface always

retained fac1ng upward.
25 .l _." - ! ’ . T - t
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