2259063 ESCALATOR APPARATUS AND METHOD OF OPERATI ON The present invention
rel ates, to;%%f ator apparatus which may be used not only by general 5 .
passengers “dl'Sso by a person on a wheelchair or by a handcart. Escal ator
apparatus adapted to carry a wheelchair in addition to general passengers
are 10 di sclosed in Japanese Uility Mdel -Publication No. 1-9828, Japanese
Unexam ned Patent Publication No. 2-8190 and US Patent No. 4,681, 207. The
escal ator apparatus di sclosed in the Japanese Utility Mdel Publication No.
1-98%8 nmust be of 15 an increased height along its entire length for a
speci al truck to /BSOMATGR | APPERATES NANDpMETHOD WFOOPERAEIGNMd for a rail
exclusively used to run such a truck. Thus, there has been a probl emthat

it is inpossible to nodify an existing escal ator apparatus to 20 carry a
wheel chai,r. The escal ator apparatus disclosed in the Japanese Unexam ned
Patent Pdblication No. 2-8190 has a plurality of steps horizontally
arranged fromthe outset. Thus, in the case where the sloping angle, of 25
the escal ator apparatus is relatively gentle and the -2- apparatus is to

Pgrlg(ra]St alled for the SHE phreé é‘&t irtlgeh %%I Ir% lqn size é)seggirggo;:el atively

apparatus which may be used not only by general
5 passengers but also by a person on a wheelchair or by a

iJ handcart.

Escalator apparatus adapted to carry a
wheelchair in addition to general passengers are
10 disclosed in Japanese Utility Model Publication No.
1-9828, Japanese Unexamined Patent Publication No.
2-8190 and US Patent No. 4,681,207.
The escalator apparatus disclosed in the
Japanese Utility Model Publication No. 1-9828 must be of
15 an increased height along its entire 1ength for a
special truck to horizontally maintain a plurality of
steps and for a rail exclusively used to run such a
truck. Thus, there has been a problem that it is
impossible to modify an existing escalator apparatus to
20 carry a wheelchair.
The escalator apparatus disclosed in the
Japanese Unexamined Patent Publication No. 2-8190 has a
plurality of steps horizontally arranged from the |
outset. Thus, in the case where the sloping.angle;of

25 the escalator apparatus is relatively gentle_and the



Furthernore, in the escal ator apparatus disclosed 5 in US Patent No:
4,681,207, a wheelchair carrying surface is formed by two steps. It is
thus difficult for this escalator to carry a large size wheelchair or °
handcart. According to the present invention there is 10 provided an
escal ator apparatus -i ncl udi ng steps haéing bases novabl e on a guide rai

and novabl e step boards whi ch are suppdrted by said bases and can be rai sed

t i d I d bl t
oar s ar & (e ofua: UFo58) bF, SR at1RR Bk "l i hEfet s HRBeq 1o B
movabl e upwajr,ggﬁ/aﬁ\g{zgéndgm Bglc%n{e astehlqti% df%alé &her step.board of "an

upper step adjacent to sar cen 'St eps, and an

inclination suppregstRErnBRABS iA ﬂﬂ@‘@éiféﬁ.é)@é SFh Qaéagé ai d :
nmovabl e step 20 boards for Suppressing |ncI|nat|on of sal ana e step

boards wen iheusat petefteNdoaudsear, 207, t beikhs@l ERA1ROSELFPPSng! N. this.
way, the present invention can pernit an ‘escal at or apparatus to carry a

| arge size wheefadmiis 2fonmed bgndesr stepe pIasdr tHuerdiPfidgyepernmt an
escal ator apparatus to carry a wheel chair wi thout changi ng the conventi onal
i nst al | ati orfoyt Ahishesaslatit to moons rlatgers iz d-ﬂmeldiieahﬂb@ye it is
possible to secure a large. horrzontal surface for
handcart.
According to the present 'invéntiéﬁ' ;héré“ris
10 provided an escalator apparatqs:including stepS'haVing."“ N\
bases movable on a guide rail and movable step boards |
which are Suppbftéd by said baSés‘and_can be raised to
provide a surfECe for carrYiﬁg_a'wheeiChair; wherein
said moVablé-sfep boardé are fhése of at least two
15 adjadent steps and are arranged to.be movable upwardiy'
and/or downwardly together with a further step board
of an upper step adjacent to said at igasf .two
adjacent steps, and an inClinatibn'Suppressing méans
is prOvided between said'bases.and said-ﬁovable steél - i;
20 boards for suppressing inclination'of said movable
step boards when the latter step boards are in fheir
raised positions;
In this way, the present invention'cah'permit an
escalator apparatus fo carry a large size wheelchair_
25 or a handcart. |
| The present ihventioh'may permit'an_éscalator7
appafatus to carry a-wheelchair.Withéut changing the
cbnventionai_installatipn size ‘thereof. !
With the conStruction as described above, it is



‘carrying a wheelchair. As aresult, it is easy to carry a |large size
.wheel chair .or a handcart. At the 5 sane tine, since ascent and descent of
the step boards is perfornmed by the raising/lowering mechani sm provided in

1 the steps, it is not necessary to ingrease the installa- tion size of
t he escal at or apparatus conpared with the conventional size. In the
drawi ngs: 5 Fig. 1 is a partially sectional side view of a part

of an escal aLaL APAY aLys AGGRLM BY_{Grbhe WELEEShChIV A PhcYl tdbs he

appa(atus shdwn in operation; Fig. 2 1s a schematic side view of the
escalat or apparatMHPCEOLfleBIchailhe PASSeNtréswes)i at L0ssbawynge@ntire
oper at.i ve nodes fThereof; Fig. 3 shows in perspective view a coupling
nmechani sm f ogagr$PecCirgd 69196 Owheslichhg resanl st inapasatat ustacdss di ng to
the present invention; Fig. 4 is a top plan view showi ng a power 15

t ransni ssson samehaime) Sinhdehassesd andstiesapndtu e foftheh s tegr dostmis
apparatus according to the present invention; Fig. 5is a side view show ng
the power trdss- pesfoomedeciani sthef tiad ssiper/lowering gr aGgehemise

escal ator apparatus according to the present invention; 20 Fi g.
6 is a side vwrowigteda igart of the escal ator apparatus according to the
present invention with a wheelchair on the special step group of the

St



..apparatus; Fig. 7 is a perspective view show ng respec- 25 tive nechani sns
of the special step group at the sloping portion of the escal ator apparatus
according to the present invention; 1 Fig. 8 is a perspective
view of the special step group and a wheel chair thereon at the sl oping
portion of the escal ator apparatus accofding to the present -invention; 5
Fig. 9 is a schematic side view show ng the entire nodes of operation of

t he ‘escal at theagperst.ud tadsomfithgneceasaryet oe dibodicase. tife tires pa Bseat
invention; Fig. 10 is a schematic side view of a |ower entrance/exit "
section of Fhena§pzeass thec @sfaptor t ARPA Dasuse compraticarktivf thae el
present invention'.Fi%. 11 is a schematic side view of an upper -
ent r ance/ exFPPYERLAGR3d SiFE -escal at or. apparat us-of the-ot her- enbodi nent of
the present invention; and Fig. 12 is a schematic side view of a wheel- 15
chair carried by the escal ator apparatus of the other enbodi nent -of the

pr esent invenh!oq% An, enbodi ment of the present invention will now be
described wit H} &G SHAANPIFi gs. 1 to 8. As 20 shown in Fig. 2, the

escal at @ appar at us aﬁﬁeﬁdhﬁﬁéﬂ%tﬂﬁ%éiﬁffgg§é§¥§8hhﬁns@ﬁ%f%ﬁ&&"§¥i y of

steps 3 connected together to forman end oop arranged ‘t'o extend and

driven to rparbebfean ask@WitoiNldpd s tadcording to the present
| invention with the apparatus shown in-bperation;
Fig. 2 is a schematic side vieﬁ 6£ the - - - - g;
escalator appératus according to the present-invention
10 showiﬁg éhtire operative modes thereéf} |
. Fig. 3 shows in perspecti?e view a éoupling.
mechanism for a spécial step group of the escalator
apparatus_accbrding to the present ihVention}
. Fig. 4 is a top plan view showiné'a power
15 transmission mechanism for the SPecialzsfep group-of the
escalatqr apparatusfaccording to the present invention;
Figj 5 is a side view showing the power trans-
mission mechahism of the special step group of the
escalator apparatus according to the:presenf invention;
20 - Fig. 6 is a side view of a pait of the.
escalator_appératus according to the present invention
with a wheelchair on the special Step group-of.the-
apparatus; ..
Fig. 7 is a perspective view showing respec-
25 tive mechanisms of the special step group at the sloping
portion of the escalator apéaratus_according to the

- present invention;



and an upper entrance/exit 2 which are provided on a 25 lower floor and an
upper floor, respectively, of a construction or building. Arailing 4 is
rai sed al ong each of the two sides of the path of travel of the steps 1
3. A handrail 5 which rotates in the sane direction as the steps 3 is
guided by the railing 4. O the pIuraILﬁf?y of steps 3, specific three-
steps 7-9 located next to one another are selected to forma special step

group. 5 @ In the spe@idl. ¥ efk 0d OpErSpedBivRPRicH &F ANnS Spbeched as a
referegnce step. The respective step boards of a mddle step 8 and a | ower

step 9 of tbeepagirouy andGtewEelPhsin bhetkenatadd the tskbdépinori-zont al
surface is provided by the special step group 10 6 to carry a wheel chair
10. The act paltdomstofudihieresoall aper aapparetusheacgioondd mipstco | blee - speci al
step group will now be described with reference to Fig. 1 and Figs. 3 to 8.
The upper sPEpSentpilgyentsicapy 8 and | ower step 9 of the special 15 step
group 6 are respectively provided with a fixed _step board 7F and vertically
novabl e Step boards 8Fighrd DR HR FERRUEESRt SHAC VI M ANAHA RGathQheel s 11B

rotatabl e betyeen an ui ded b uj de rai 12A and, 12B which are fixed to
2 Frame bodgnEaRs: FOREME Y MPITSCHoR: PhcEiPoessa Lot St ARRLAI NS,
Lo eBRERs MR e SEndis AURRC ek Pt By 20
wheel s |1 B are nmountegj ot tiat, thenpRheibekide view of a lower
Q/J entrance/exit section of the apparatus according to the
10 other embodiment of the present invention;

Fig. 11 is a schematic side #iew of an upper
entrances/exit section of the escalator apparatus of the
other embodiment of the present invéntion; and -

Fig. 12 is a schematic side view of a wheel-

15 chair carried by the escalator apparatus of the other

embodiment . of the present invention.

An embodiment of the present invention will

now be described with reference to Figs. 1 to 8. As

20 shown in Fig. 2, the escalator apparatus according to
the present invention has a plurality of steps 3
connected together to form an endless loop arranged to
extend and driven to run between a lower entrance/exit 1
and an upper entrance/exit 2 which are provided on a

25 lower floor and an upper £loor, respectively, of a
construction or building. A railing 4 is raised along -

each of the two sides of the path of travel of thg-step§



| i nkage 15 of the lower step 9 is forned by two sets of 25 |inkages, i.e.,

a first parallel |linkage 15A and a second parallel -1inkage 15B with a .

m ddl e base 13S interposed therebetween. Furthernore., coupling necha. -
nisns 16 and 17 are provided between the step boards 7F, 1 8F and 9F to .
coupl e them t oget her when a wheel chair . to be carried. A coupling

mechani sm 18 for coupling the base 12 of the mddle step 8 and the mddle
base 133 of.tha hawirastes Shschl sethee¥i dadthen s td PRectB8nSakover

step 9 is provided with a riser 19A attached to the base 13, a riser 198,
attached t bhehsteipadize i ilBsd aby dhei seilidg at.t adredche pheratep board
9F, the three risers formng a triple superposed structure. On the other
hand, the twupkfi sgepsciBanispecilficilfhaad $8e@se 7@ dmrAtedt rdxtsteohown in
Figs. 3 to 5. That is, when the steps 7 to 9 are horizontally positioned, a
rack rotatongngnet&eaniane iseierteddteyfarmoRosresdingi ARPYIEOBDI It -in -
battery within_a step or an external.gomer supply, or by a rack mechani sm
and dri 9i n§- nedRs ther Saeckn ) REeP eBEOURS 638N UPRSY Giter AndS5. Fixing
hooks 20A,_2?B. 21A,_ 21B, 22A and 22€-are ggus rotated to fo__he;steps 7,
8 and 9 toYBtREFEH EPndt TRHSRTRTE ndbBRent & Fnrﬁéﬁﬁéiﬁv%ﬁﬁ'ep SR
forward-r % e C s X the 85CRS 16wed LY ArSehppizontal Iy 20
posi ti on_egﬁé%@{j e-grlg'o%e%d'lpor e|\'ogn\~?o gt aﬁ e upp‘é’regp%?.%r’ongao ftﬁéée_scal ator,
the vertlcgsrk@aqlfa@@t@pd&*ae.ﬁkc@@hrbéoedeestaat sFleHpPNa the fixing hooks
20A, 20B, 21A, _ L - _ : S : -
horizontal surface is provided by the special step group = \J
10 6 to carry a wheelchair 10. ' '
.The actual construction and operation of the-
above described special step group will now'be:described
with reference to Fig. 1 and Figs. 3 to 8. The upper
step 7, middle step 8 and lower step 9 of the special
15 step-group.6'are»respectivelyjptovided with a fixed step
bbard 7F and vertiCally'movable_step'boards 8F and 9F -
and have front wheels 1l1A and rear wheels 1l1B fotatable'
between and guided by guide rails 12A and 12B which are o,
fixed to a frame body constituting the:fixed ‘structure
20 of the escalator. . Further, the step boards 8F and 9F -
are-supportedwthrough parallel linkages 14 and 15 on . .
bases 12 and 13 on which the frontwwheels-llA and rear
the wheels 11B are mounted. Note that the parallel .= -
linkage 15 of the lower step 9 is formed-by_tWO’sets of-
25 1inkages; i.e., a first parallel linkage 15A and a
second parallel linkage 15B with -a middle base 135 - -
interposed therebetween. Furthermore, coupling mecha--

nisms 16 and 17 .are proyided“between the step boards 7F, -



- 21B, 22A and 22B, so that it is easy to engage the fixing hooks. Further,
the parallel linkages 14 and 15 25 which bear the nonent generated by the

| oad of the wheelchair 10do not receive the load and are in their free
state. Thus the |load fromthe wheel chair, 10 only acts upon the front
wheel s 11A and the rear wheels 11B 1 fof the steps 7,.8 and 9 as
downward | oads FlI-F6. The fixing hooks 20A are 20B are pivotally supported
by shaffis 8F and S% @b tdwup D¥ethenr tagethkrt hest ep wiveelick&iandsare
rotag'able into engagenent with noses 23A and 5 23B provided on the

adj a®8nt  gbepebeantritd. Thecéumlibgghmekbazismid L oeeplbng: sbey
supported by the shafts S3 and S4 on the |ower surface of the_step board 8F
and are robasebll® tof dilymgeiddtessken 8nandiher Midhr F2sRelddj €ent step
board 9F. Furthernore, the fixing 10 hqQoks 22A and<§gB.are H ported by
means of shkift Jowerftess Dris helpasereyigedine It &3 %’n‘a“arg got'at able to

Step 9. Eof?iy%f;ﬁs%%‘?pe?g%?ﬁ%gfgﬁ@”r%,?ﬁi o theer sty SrrevnedchBengagenent
' t 15 b X1 22 , 2 22 A d 22
ar gcgngageﬁi’\%'elht?stengkrés%e{:’ltﬁe@ iggggg‘%ggé%dz%@ -t%%im%e zlé%sgngéggg °

whil e they are . Qg;rf)é@ﬁé@t&{@ héﬁsescrth\ée sHARF o d < eH, PREWeRRekhese

noses and rollers di'sposed adj acent the noses. Further the state of

20 engage g i sl sd 264 ¥18Rbaparpedeay stuictapes. 270nr eusded at the
position corresponding to the term na

L other hand, the coupling mechanismshlﬁ,'17 and 18 are |
| 10 constructed as shown in Figs. 3 to 5. That is, when the
steps 7 to 9 are horizontally positioned, a rack rotat-
ing mechanism is rotated by a motor energized by a’
built-in battery Qithin a step or an éxternal power .
supply, or by a.rack mechanism and driving means within
15 the steps, as shown in Figs. 4 and 5. Fixing hooks 20a,
20B, 21A, 21B, 22A and 22B are thus rotated to fix the
steps 7, 8 and 9 together against relative movements in
vertical and forward-rearward directioms.
KJ When the steps 7, 8 and 9 are horizontally
20 positioned at the lower portion or at the uéper portion
of the escalator, the vertical load from the wheelchair
iO does not éct upon the fixing hooks 20A, 20B, 21A,
21B, 22A and 22B, so that it is easy to engage the
fixing hooks. . Further, the parallel linkages 14 and 15
25 which bear the moment generated by the load of the
wheelchair 10—d6 not receive the load and are in their
free state. _Thus'the load from the wheelchair 10 only

acts upon. the ffont_wheels_liA_and the rear wheels 11B.-



-,

end of each fixing hook in its engaged position. The nechanismfor rotating
the fixing hooks are drivingly connected to pinions 30-32 beneath the 25
steps 7-9 by a group of power transm ssion gears 28, 29A and 29B,
respectively. These pinions 30-32 are 2dapted to mesh with racks 34
arranged in parallel to the guide rails?12A, 12B. The racks 34 are disposed
I n the upper 1 and | ower horizontal portions of the escal ator and raised
i nto neshi of dhpagdrapd- Wi th ahd 9i asodewdsra3d dridadsvBh-E6whefhehair is to
be carried. It should be noted that, instead of the racks 34, notors U
34A-34C maf iximg hapksietPd nameZ@Bepse?pamt&ltlar oﬁumo:hedpbm ons. Fig~ 6
shows the state of carrying the wheel- chair 10 when the . steps 7-9 are in
thei r hori SbERs ﬁlataé’%tsgrp%n?kanl‘:@?’@ﬂ gurfaasiaf skhe eSt?HebPP%Fing hooks

ad; acent ZLaﬁhen%if & R LhEP Seﬁhra%?_en%‘)ae&%a o5 e c28fngn wﬁ}ﬁ%
1A andot hé SPeEF G oft it 1 apeRe kel BBRr i, E0%, FR8ARSI i ng
hooks. 15 yooks 21a SMAIOPH |81 OPo b LLpAgW mﬁggpgﬁ;ﬁ%rhvlrb‘thtﬁsseﬁ kpko a case

where the Speci al” "Step group carryi ng I S ane to the
sl opi ng poghi @RACIs4! ¥ & B r £ﬁr§58éﬂofntﬁb9%té@fﬁE%@a ébaﬁHﬁper Step

7 of the special step group receives |oads W and W 20 the eelchair
10 thr Oughafrberfal’c)élt%l@@@ ifsgePnésds 24A and 24B prov1ded on
the adjacent step board 9F. Fu;thermone, the fixing _.'guj
10 hooks 22A and '22B are_supportedﬁby_means.Of shafts S5
and S6 on the base 12 of the step-s*ana are rotatable to
engage noses ZSA.aﬁd ZSBapr0vided_6n £he;midd1e-base 138
of the,adjaceﬁt_step's. It should be notéd that no -
jolting is-caused'éfter such.ehgagemeﬂt-Since_the.free
15 ends of;theafiking,hodks 20a, 20B, 21A,-21§,322A,and 22B
are engaged with the respective noses 23A, 23B, 24a,
24B, 25A énd 25B.whi1e they_ére;inSQrted into the
respective spaces formed_betweenﬁﬁﬁeseunosesiand~rollérs
26 disposed adjaéeht the noses.  Further, the state of
20 quagement_may_be,constantiy'maintained-by a stOpper,27;
prdvided-at_the posifion corresponding to the terminal-
end of each-fixing hook in its engaged position.-
The mechanism for rotaﬁing-the-fixing hboksj
are d:ivingly.éonnected to ﬁiniohs 3b—32_beneath_the
25 steps:7—9 by a group of power transmission gears 28, 29A
and 29B,_respectively.; These pinions 30-32 érefadapted-
to. mesh -with racks 34 arranged in-parallel"to:the~guide:

rails 12a, 12B.- The racks 34 are_disposed in the upper



the nonent caused by said loads is born by the parallel Iinkages 14 and 15
to distribute the loads to the respective front wheels 11A and rear wheels
11B of the steps 7-9. Loads on the front wheels 11A and rear 25 wheels |IIB
are thus lowered to an allowabl e |evel. ﬁiecifically, the lower step 9 is
heavily | oaded by the wheelchair 10 in thg case where the wheelchair is a
not or- operated one and is heavy and large in size. - 1 Thus, the upper
step .7 aid &ahé 3Iveprbhard Rntdl tpertiddseost &hel emoa latowcard | n an

i nter{ gcked manner by means of the fixing hooks 20A and 20B. Further, an

i nterlocked tahaedt into masidang capeagemeny wathebhe IdBianeE®ed2d 8F and

the step board_9F of the | ower stpp_?_bz fixing hooks 21A and 21B and
bet ween the 8B3¥ Wheang whealiqhpir bbSeteoRepgarmded.xi dg el obeand
22B. In this state, when the upper step 7 s displaced upward as it is

moved to t hePSFBPedhadrt RS tHaG R kRE| 5R6KS fhe FOLOLHS U 30 Bry
ctedcto,_the_ u t. by the fixi ks ,20A- 2 lifted. At
Chi's tined vRP| B=PRadere AT sk stabsy “hd, B80T 4T84 ThY mrLante < ne
fixi hooks 20A, 20Bgand 21 WL h i Q- . 15
plr)c()l/ingedofosprevent sgg%'i ﬁsci%lhr?a{'-?sl%h%i %%Q@é_?_hgfhﬁéir@én%ﬁ%?ﬁ ]‘TA%% Tis e

generated whepaipe; hogfiehithle i dAE IeeHf aiﬁléﬂeﬁef%dﬂ¥¥bﬁ' step board

9F of the lower step 9. Since thi's nonent [err] I1s transmtted to the

paral l el linkegeelat bheemTRitcdfefit! i bHt eHikOsthee,r e WBEIng! A and
t he rear whee
R/’ hooks 20A-20B of the coupling mechanism are already

10 engaged and extend over adjacent pairs of steps 7 and 8
and 8 and 9. Since, at this time, loads W, aﬁd W, from
the wheelchair 10 act directly upon the front wheels 1llA
and the rear wheels 11B, but not act upon the
above-described fixing hdoks;'

15 : A description will now be given with' respect
to a case where the special step group carrying the
wheelchair 10 is moved. to the sloping portion of the
escalator. As shown in Figs. 7 and 8, the dpper step 7

e of the special step'group receives loads-W1 and-wz of -

20 the wheelchair 10 through the fixing hooks 20A-22B and
the moment caused by said loads is born by the parallel
linkages 14 and 15 to distribute the loads to the -
respective front wheels 11A and rear wheels 11B of the
steps 7-9. Loads on the front wheels 1lA and rear

25 wheels 11B are thus lowered to an allowable level. - -
Specifically, the lower step 9 is heavily loaded by the

wheelchair 10 in the case where the wheelchair is a-

motor-operated one and is heavy and large:in size. -



20 11 B of the lower step 9. On the other hand, since the load [err]
received by the fixing hooks 21A and 21B, the load [err] acts as a.|oad
[err] at the point of connection. Further, the |oad acting upon the step
board 8F consists of the above-nentiogﬁd | oad [err] and the load W by the’
25 wheel chair 10. When these |oads [&€Yr] and. [err] act upon the step board
8F, a total nmoment [err] consisting of a nonment [err]and a nonment [err] is
gener aledthusThetheneppefesties & dirs rileit edepobohedf BFhtofinHeed -11A-and t he
rear 2 1 wheel 11B of the mddle step 8. Further, the |oads Wand Lg&r]
are receifdfile. stepad mebycqrmequedn‘grlh@@ksnlzez&lmése@omanm kipper step
7 is subjected to the.load [err] .the weight of itself and a nonent [err] -
consi sti MRS [@fFhe figipg hogks QA (Fngd 20Re rggﬁgﬂﬁﬁﬁaﬁﬂont ‘wheel s

11A and 11B of the steps 7:9 d t ds Fi
7). The GEYeR Gker CRERECEION G QUE riETRRC bAVAIY: RIS | ¥hP0w be

descrlgedstéega¢5%ran9|tgagaguaﬁ% T N e e%fea%agpor whi ch

i s bei ng op IS necesSary to cal erson in -

charge or g&( aﬂoBEErgtlbxo%n@Jtilcﬁ‘ :B{d)vbgﬁgeéﬂ EF&% Yadd' I fY E\%eel C-Hél r

entrance it to WItC eopera- tion of t esca ator to an
carrying yfgeni d@1dVgasbt 1bs. sg ttqiz@okitﬁﬁéfehwﬁgl 8hai arRAId24 NY yRde, the
e

special step group 6 is stopp in front the | ower entrance 1. At thls :
tinme, thaHisspoeitep whep bﬁ%rﬁﬁper ‘step 7 is dlsplaced upward as

it is moved to the sloped portlon of the escalator, the d Q)
10 steps 8F and 9F connected to the upper.gtgp 7 by ‘the .- |
fixing hooks 20A~?235are lifted. Atfthiswtime,ﬂwhilé'~
the step boafds'SFﬁand-sF tend to be-inalined aﬁpaﬁdthe
fixing hooks 20A,: zoa and 21A, 21B, {:hé =p_ar'a'_1'ie-1 link- -
ages . 14 and.15 are provided to prevent_sﬁgh'inclina+.g;
15 tion. That is, a moment M;=W, x 2, is génerated when

the load W byithngheelchair.lofacts upbn the step.

1
board 9F of the lower step 9. Since this moment,Mi.is
transmitted to the para;lelilinkage 15, the momehtﬁisu,
distributed to the front wheel 11A and the rear wheel - d

20 11B of-thewlower'sﬁepg91 " On thé-other{handydsincéfthe ' |
loadswl-is.receivedfby-thewfixing hooks ZiA and 21&; the
load W, acts as ‘a load W, at the point.of_connectidn:-
Further, the 1oadmacting_upon'the“step board 8F coﬁsists
of the above-mentioned load W3 and the load W by the

25 wheelchair 10.-_Whea_£hese loads W, and W3 act upon ‘the

step board 8F, a total moment M _cdnsisting.of.a_mOmént

2

w3.x.12 and._a-moment'w2 x.24,is'generatgd;; The  moment

M, is distributed toﬁthe_ﬁront.&heel 114 and the rear: A



7F, 8F and 9F of the upper step 7, the mddle step 8 and the |ower step 9
are hori-zontally arranged so that the 20 wheelchair 10 can be | oaded

t hereon. Upon detecting that the above described special step group 6 has
been stopped at the predeterm ned positfon, the rack 33 shown in Figs. 4
and 5 is raised and engaged with the pilnions 30-32 incorporated into the
steps 7 and 8. 25 Next; when the escal ator is operated by
pushing tthewbgelailildn ofutthen milddlee steml &t orFurhbepi nitbes 133G Wipshed
mﬁthﬂgpe rack.33 are rotated as the steps 7 and 8 are mpved. Such rotation
i s transnit2Rd Wy argy regeiyefers raankedd W onbyehhegfdgings hopks 208 29B
to the fixing_hgoks 20A-22B to cause themto (otate into_ | ocki ng engagenent
with the nog'gé 38R 25Bher “Pﬁ’@ra(ﬁttﬁ%-"i’r@-%‘flé?)eﬁﬁﬁgd*s'%l‘jh&nc} o t he

m ddl e base %BS. . n t.he é&eggﬁg-Q are fgr her nnveg.and r the

sl oped portFBf BPLERE R&cALEEHE & 5pdpey e%37cP§sﬁ5 8% karty XAt this
time, the s§ep bgards.3F 9. of ' 8 heg ;l.ower, step 9
whi ch arg C%&bl eg%t gitl etgg%ér tﬁ%epg%a%&g%%c?#?gﬁtVglg%%igsgi Au\tljgevl\bdrd SO

that 10 t he;parabhelil 1h808T LAANMLISS 00 carENdaH octll SPiOME

further noved through the sl oped porti'on while maintaining their

positions (Figr l¢rkgg.- 73, Fig. 7, Fig. 8). In this sloped portion, the

step . board 5F Bf 15 the'l ower step 9 is to be raised by the anmobunt equal
to two steps. [|f notirhegoperdwion df Hlye @ePalatdborgblstructed .as
gv/ described will now be described. If it is desired to

10 place a wheelchair on an escalator which is being
operated in its usuél manner, it is necessary to call a
person in charge or to push anfoperation.button provided
in the vicinity of an entrance/exit to switch the opera-
tion of the escalator to an wheelchair carrying mode.

15 When it is switched to the wheelchair carrying mode, the
special step group 6 is stopped in front of the lower
entrance 1. At this.time; the respective step boards
7F, 8F and 9F of the upper step 7, the middle step 8 and

i%‘ the lower steé 9 are horizontally arranged so that the .

20 wheelchair 10 can be loaded thereon. Upon detecting
that - the above described special step groué 6 has been
stopped at the predetermined position, the rack 33 shown
in Figs. 4 and 5 is raised and engaged with the pinions
30-32 incorporated into the steps 7 and 8..

25 '! Next, when the escalator is operated by
pushiﬂg“the-oﬁération button of the escalator, the

pinions=30732 meshed with the rack 33 are rotated gs the

steps 7 and 8 érebmoved-;-Such-rotation is transmitted .



between the step board 9F and the base 13. In the present enbodi ment,
however, the risers 19A-19C constructed in three-fold are provided to
prevent the 20 occurrence of such gap. Wien the above described special
step group 6 reaches the horizontal portion at a higher entrance/ exit, the
steps 7-9.are brought into the sane led¥d so that the parallel'linkages 14
and 15 -are contracted. 25 Thus, no difference in |level is caused between

t he stepl bbar dhe7pdfer: ts:mpsmngsﬁha gpeci girostre 28y o2Pphband 28B to
predeterm ned position, the wheelchair 10 is noved to the upper A
ent r ance/ ekhe £m§#nﬁﬁh¢Qh%v%@Atﬂ@Betﬂoﬁﬁusﬁ:them.%%oaﬁﬁabé apted t hat ,
after the special step group has arrived at .the -predeternned pgsition, the
rack i s rat@SKint eé‘gﬁgﬁ”}‘%ﬁ‘t n‘ﬁhﬁgr the geEsEfe 4 wASRnef abbe/ ag)]pt:mr into

h.th d
CnO0ET kR R0 558, BB P AL b 9D SRR ot
h I b d
(e 15985 Mg e RS P AR

entrance/eﬁbg g@Hegftgﬁéagﬁggléﬁogesg bgggépegéégkyngslﬁoggheased t he

rack is | owered to assure t e rac I sengaged fromthe pinions
30- 32 de'ﬁgw@Qa“ﬂ et s opimk, t BRecsEabAYardPneF NBNEbYE seMRAReNt S are

i ncorporated in the steps 7-9°to raise and | ower the step boards 8F and 15
9F. If, am&ada@fsﬂepaéalsnmﬁneneawer sleepl IQXMHI.étQOé(ﬁe coupled to
| the upper step 7mare~concurrent1y-ra1sed upward.so tha-_ti ' .-\‘J_
10 the parallel linkages 14 and 15 are extended.- The steps
are further. moved through the sloped portlon wh11e
maintaining thelr hor1zonta1_p051tlons_(?1g. 1, Flgraz;
Fig. 7, Fig. 8). R |
. In this'SIoped:portion,'theastepaboard;SF*of-

15 the lower step 9 is.to'behraised by thejemount equal to_v;
two'steps; If-nothing'isedone, aflérge'gapwis-formed-
between the stepﬂboardefﬁandpthe“baSet13. In the . .
present'embodimept)ihoweuerr thetriserSQLQA-lsc
constructed-innthree—foid are-provided.tofprevent-the. N

20 occurrence of”suoh gap.-" | ' .

When the above.descrlbed spec1a1 step group 6
reaches the horlzontal port1on at a hlgher entrance/
exit, the-steps-7-9;are brought into the same:level,_so
that the parallel linkages 14 and 15 are contracted.

25 Thus, no difference'rn level is cauSed“betweendthe step
boards 7F-9F.  Stopping the special step group 6 at a.
predetermined position, the wheelchair.lb is moved to

"the upper entrance/exit.and thenﬂremOVed therefrom. It



*20A-22B for exanple are not securely noved to their predeterm ned
positions, .the step boards 8F and 9F are displaced at the tinme of carrying
a wheel chair to receive an excessive stress. In order to detect that 20
each of the fixing hooks is displaced to its predeter- mned position, it
IS thus desirable to provide a nDtion.cgptirning menber which is novable -
with each fixing hook. A sensor is provided for exanple on the frane of the

escal at on aghgul@sbki 9B ted rasRONdifiget othdespbediadplsaesd quasip i wasof -t he

mot ipn confirm ng menber to check the reliability of notion to performsafe

operafi on. arrivefBuathehe pricthetdiminsedpso8itndng phevimezk vish t he
movabl e step boards 8F and 9F are reversed in their high and | ow

rel ati onshi pabaefhe ineausdimig axi deariex hes edtatheodowernt gntrangefHossi bl e

that the step_boards 8F 5 and 9F are separated fromthe bhases 12 and 13 due

to their oweXhki dnt inke sngaganant wihbh thei P1BAPPSsBIT3AMEtER%e bottom
of the frame body. Therefore, it is desjrable tg R%ﬁvide hg%diﬂ&

mechani st WASERLAEPEs ish@9&idh RRL B B ROERAS; &'r[ﬁhﬁi ¥ Ped

positions 10 duripg.nqroal__operation. and.rel em fro %é@

pr edet er mi nB8° 85?3P5%3gaﬁ&ﬁpé' %92 3¢ ?%Eggsggggagg<§éﬂ %2t Been

described . ' 0 the sab fﬂ?qgfnﬁﬂé’u- Bt R AP poards 7F, 8F

and 9F are 1@9%?%?&9# d horllzo;%/% y- even at t%g sl opg:gK poaﬁ)i on by
performed simultaneously with the rising of the lower
), rack at the lower entrances/exit. After the above

10 described interlocking is released, the rack is lowered
to assure that the rack is disengaged from the pinions
30-32 during normal operation of the escalator.

Many movable components are incorporated in
the steps 7-9 to raise and lower the step boards 8F and

15 - gF. 1If, among such movable components, the fixing hooks -
20A-22B for example are not securely moved to their
predetermined positions, the step boards 8F and 9F are
displaced at the time of carrying a wheelchair to
receive an excessive stress. In order to detect that .

20 each of the fixing hooks is displaced to its predeter-
mined position, it is thus desirable to provide a motion
confirming member which is movable with each fixing
hook. A sensor is provided for example on the frame of
the escalator at a position corresponding to the

25 -displaced position of the motion confirming member to

check the reliability of motion to perform safe

operation. : : _ . o . L



t he coupling nmechani smfor coupling the upper step 7 of the special step
group 6 to the respective step boards 8F and 9F of the two renaining steps
8 and 9. It is thus possible to carry a |arge wheelchair w thout 20
changi ng the construction of a conventjonal escal ator. Another enbodi nent
of the present invention will now be d&kcribed with reference to Figs.

9-11, wherein the reference nunerals sane as in Figs 1-8 indicate identical
conponents and a. rep@uirtthex desiid®-tRE stapst Beana wmigdobriadigied. . This
enbodi ment is sinilar to the foregoing embodiment- in that the respec tivgy:
st ep boar dsh&7kountil@8Etelp hakitds a8 dndeFsaeps raverybBdimititespeci al .=
step group 35 are raised to the 1 sane level as the step board of an _
upper stephBghwArd dawrr yied@tdionsisizhonrthe retursiags wifdeceof othsupporting
t he wheel chai r_and t hat ihe:raisingllomering mechani snms for the step boards
37F and 38F5GfRatAEer pdtaddd Ghg ROSsSkblesthatakhesstap hoards $Bssibl e

Tnstall B ISR EcRl BRBACEERthiom | he e eRBoRPnBRE, JhduadRet Tve
mdependent St s 34l A8RoBn g A18 Safledd Mbdnahelal i Elode Siop
Che. 1 or og0tTe eboi SoRr C Ol ST amecoadt na as T ate B A fF uctea a
to be expasiertsprér 86t ge ok dROEhd 1&g mechanism which holds the
| step boards.sF;and;éF-at their ptedeterminéd-pOSitions: ' - QJ;
10 durihgnnormal ope:ationzand'releaseé them ffom-the-._
predetermined-positions when a wheelchair is to be -
carried. | |
As has been[described;-aécérdihg-ﬁo.the above
embodiment,.the three step.board5-7ﬁ} 8F and 9F are
15 maintained'horizontally even at the.sidped-portion by
thé coupling mechénfsm-fbr coupling the upper step 7 of
the.special_step éroup-s to the respective step boards -
8F and 9F of the two remaining steps 8 and 9. It is
:thus possible to carry a large wheelchairfwithout
20 changing the constrﬁctionﬁof a.con?ehtidnal?esCaLatdr;;
‘Another embodiment.of thefpresent invéﬁtion:-.
will now be'described-with reference_to Eigs. 9—11,-
wherein the reference numeralsrsamegés in Figs 1-8
indicate=identicél qomponents and é repetitive descrip- .
25 tion therédf will bé omitted. -This embodiment ié
similar to-the:foregoing embodiment-in that thé respeé—f
tive step boards 37F and 38F of middle and lower steps -

37 and 38 of_a*special_étep group 35 are raised to the



‘15 power transm ssion gear 41 and 42. The transm ssion gears 41 and 42 are
to be driven by an external driving nmeans. That is, when an instruction for
wheel chair carrying operation is given, racks 45A and 45B | ocat ed
respectively at the upper and | ower pori+ons of the 20 escal ator between

t he sl oped portion and the respective’ orizontal portions are raised in the
direction of the arrows so that the rack 45A is engaged with the pinions 43
and 44 & shmel deselerds aitoe/ ep Boatll dlicaasugpratinrstep oPperwhed in this
statg,. since the rack 45A 25 is not noved, the pinions 43 are 44 are

rot atéd andarhwingt & iwhpdlohaix heo epécuigsas surE agestor i smapgestiagand 40
to be raised through the power transm ssion gears 41 and 42 so that the

st ep boar dshgsrhggl draiiheangd dfeat the3paisingd lowaing MeRRaBARES| evel .
The steps. 37 and 38 after bejng disengaged from,the rack 45A are continued
to be_aneﬁoﬁﬁF%etﬁ§QﬁwR&?Wq% H0Es2R gﬁﬁ A5€ ANAFRCOT S dlgtﬁgé. When

he pini 43 44 d 5. with th k 458 ion,
(e rodt Prbsges 39D APERoAf, bshiBaoh Faftpost alflt ™
' ' {4 4 4 ; d to thei
Cogu ar poStEPoVRe RO e TRtEReT R 5 uhter Rupned FREY0 orof ot s
fromthe s§gaptRAALE I Bfzd r SLRY 88cafdtb.vertically novable by a power

transm ssion gear 47 incorporated into the step 38. The | ower portion of
the power transm ssi ah g8 dhbo@iResegedhby respadtiad Shéchanisms
\/; for raising/lowering the step boards 37F and 38F are

r 10 provided independently from each other in the steps 37 .
and 38. That is, the step boards 37F are 38F are
provided on bases (not shown) equivalent to those in the
foregoing embodiment and Cross linkages 39 and 40 are so
constructed as to be expanded/contracted by power from

15 power transmission gear 41 and 42. The transmission
gears 41 and 42 are to be driven by an external driving
means. That is, when an instruction for wheelchair
carrying operation is given, radks 45A and 45B located
respectively at the upper and lower portions of the

20 escalator between the sloped portion and the respective
horizontal portions are raised in the direction of the
arrows so that the rack 45A is engaged with the pinions
43 and 44 at the lower entrance/exit 1. If the
escalator is operated in this state, since the rack 45A

és is not moved, the pinions 43 are 44 are rotated and the
roéating férce-thereof causes the cross: linkages 39 and
40 to bg'raised through the power transmission gears 41

and 42 so Ehat_the.stgp”bpards 36F-38F of the steps



fron1lis regul ar position or by dr|V|ng chains 48A and 15 48B. At the side
of the lower entrance/exit, therefore, after a wheelchair 10 is placed on

t he special step group, the wheel stopper 46 is caused to protrude by the
operation of the power chain 48A and t escal ator is operated in this
state. On the other hand, at the uppert 20 entrance/exit 2, the power chain
48B is operated after the wheelchair 10 is renoved fromthe escalator to

| oner t Red7 simpeladed ifuthkesamshdeveWhedlhastepd B3 badvad. oaded
at the upper entrance/exit 2, the wheel stopper 46 is caused to protrud

bef ore t he afé&s hpinsg mﬁh@agﬁé feeandhe cﬁaqlhel%cetat@cntanmedpper i s
formed by the wheel stopper 46 and a riser 3R of an upper step 3U which'is
adj acent t§°tﬁ?:ﬂﬂ¥ﬁ4ﬂwk¥Eptﬁ?oﬁﬁ°§§ linkages, &9 5i4P elRothgidly carry

th 1 wheel reta .t . Within the ra of the special step
-grgup 35. ﬁ%ﬁﬁcg{j t‘ﬂréegltgb? ?n&ﬁ&%&a@é‘q %e?ﬂe‘ﬁ?gf“ﬁ@ﬁ]thg st ep
36, th t h e | | Qrporated into
t he pr:éiat eg%ggﬂ%meCQ fsﬁegésgggyng§ g%dgﬁﬂh gq¥% ope$§§|on Fig. 12

- shows anot hengl Iargeran@cwrgteglwe&@ﬁ rarse%@twlﬂ M4 PN, 140 Whi ch _On' Y

a mddle step 37 of 10 the special step group S prOV|ded Wth a
raising/ | Be€bireg YIRS gy mal %é@étﬁ.éhshlgg/r'e%\&fﬁe’& &1d ePabR3rdsa7F. A

step board 38F of a |ower step 38 is raised/ |
and 45B are lowered to their regular pos1t10ns.
- It should be,noted that~a=wheel;stopper 46 - \~)
10 projects'from-the step board 3BF§o£'thelstepg38-aho is :
vertically movable by a power;trans@ission gear 47
incorporated into the step 38.C-The;10wer portion of the
power transmission gear 47 is engaged by a rack raised -
from 1ts regular p051t10n or by dr1v1ng .chains 48A and
15 48B. .- At the side of the lower_entrance/ex1tq therefore,
after a wheelchair 10 is piacedion;the special step
group, the wheel stoﬁpet 46-is caused:to protrude by the
operation of the power chein'48A;aﬁdwthe escalator-is
operated in this-sﬁate. On-the-other hand, at the upper
20 entrances/exit 2, the power.chain{483-is.operated after
the wheelchair 10 1is removed;from.the~e$ca1ator to lower
the wheel stopper 46. Further, whenxa wheelchair 10 is
to be loaded at the upper-entrance/exit 2, the wheel
stopper 46 is caused to brotrude;before the loading.
25 During the movement of the escalator, a stopper is.
formed by the wheel stopper 46 and a riser 3R of an
upper step 3U which is adjacent to the special step

group 35. It is thus possible to_safely carry the



‘| onered by a supporting rod 50 which projects fromthe step board 37F. 15
As has been described, the present invention provides an escal ator
apparatus which can carry a |large size wheelchair of a handcart and which

can be installed in a conventional installation size. 11111 111111 111
111 11 * C L MS CLAIMS 1.- An escal ak dr apparatus including steps
havi ng bases novable on a guide rail. and novabl e step boards which are

suppor t ed byheeildhladsed tarkdr ceet dEningséd wa thdovithe aangéact £he carryi ng
a whggl chair, wherein said novable step boards are those of at |east two
adj acent st specind stepagrowedio be novabl e upwardl y and/ or downwardly
together with a further step board of an upper step adjacent to said at -
| east two adj acent st &EQEtheiy Hiner| Fhet SERPSuFTr S8 nif n@%®s i's provi ded

of sai d movABREPEDGE Ao FHAN i TFR51 Sbr oFPe: 85 TBOSRRENS F Ehfelr ra sed
Crep boardsPEPeediat EnReimditt Bl Beni iepepetarec S hfer otop board
PR S T R R
steps are Sgperation. | | | :
.Fig. 12 shows another embbdiment according to
'L“, the present inveﬁtion, in which only a middle step 37 of
10 the special Step group 35 is provided with a raising/
lowering mechanism 49 for rai;ing/lowering a step board
37F. A step board 38F of a lower step 38 is raised/s
lowered by a supporting rod 50 which prqject; from the
step board 37F.
15 . As has been described, the present invention
provides an escalator apparatus which can carry a large

size wheelchair of a handcart and which can be installed

in a conventional installation size.



constructed as to be raised follow ng said fufther'step board. 4. An

esc
‘ste

M

fus according.to Claim 1

said furt heEL&™Sp board and at |east one of the step boards of said at

ﬂmmu“ﬁm&n Uaccordi ng to Jaim1, said steps having said novabl e
A ate a raising/lowering nmechanismfor raising said-
nnvaBIecstbp boards of said at |east two adgfcent steps together with said

further step board. -5. ~ An escal ator "appar !
further including coupling neans for coupling together the step
S boards: of said .at..| east .two adj acent ~steps .and ‘coupi i ng t-oget her

* ClL

<)

220 L0 2ol SLoRSal - PARIS83 CRR FUPLL A X PIoSURESES

An escal at or” appar atus accordr

two adj aceno SRS SECRMIRIALCSat! Al HULBIR NIk 502DR STLREY alsi nd

its step boar

e: Nbva

e step board or -boards

of said at d@sasdrid® Blj 3668t bEEERS ahBl RARSYIGIIN & 106 DB b3 §805aNd
| onered by the raising/lowering force of said raising/lowering nechani sm

7.

step boards of said at |east two adjacent steps are noved to a sloped .
portion of dtep éswatdd carappoatusf thellkaads tast iad)apent setdpsouabl e step
boards are borne partly by upper adjacent step boards, respectively. .

are arranged to be movable upwardly and/oxr downwardly
togeLherFWith é'fﬁEther step board of an.uppér Step

adjacent to'said at least two adjacent steps, and an -

inclination suppressing means is provided between said bases -

and said_mbvablé stgp'Bdards'fof'suppréssing'inCifﬁétidn-of
said movable step boards when the latter step boards are in

their raised positions.

2. An escalator apparatus according to Claim 1, wherein

the step_bdaras'of:said at least two adjaééﬁt steps and
said further step board are upwardly movable'ét {hé_ééme.
speed. | -

3. An escalator apparatus according to Claim 1, wherein

. the step boards of said at leasp two'adjacent stepslére'so'

constructed as to be raised following said further step

board.

4. An'escalaior apparatus according to Ciaim l; said
steps having said ﬁobable step_boafds accommodate a
raising/lowering mechahism_fof raiéing'said ﬁavéblé steg.
boards of said at least two ééﬁacent steps together with
said further step bdard.

5. An escalator apparatus according to Claixz 1,

er step or steps

An escalftde apPar &4 B8y 86608 ivAg el @hBlidi, Mhe MMEY 64401 aWag8GabRe novabl e



" 8. An escal ator apparatus according to Caim1, wherein sali d at | east two
-acj acent steps and sai-¢ upper step adj aceng4t hereto coopel/ mm" ml
forma speci al step group, a wheel  Stopping nmenber is pro

projects fromthe step board of the | owest step of sa| d speci aI step group,

and sai d wheela StOPRL D TEIDEEaEP0RGLALES Wdit & edpd | aLaT LHGE1ShED

adj acent to sal d special step group a thé upper e fer e6 6r m means

for preventddqi e Wheel §heh £t RBrSatdpSBRGIra asri@mgrpéws{reﬁebsrngnuvved in
the.forward and rearward directions of t he novenent of said escal at or

appar at Us.stp bddkd®s Cat as9idappalabes aeeortiirdmt G eéps Wer pirbvideC L
M S * said at | east two acjacent steps and said upper step adjacent

t her et 0 caaqiel atteed gfed hercapriong augifiecieal step group, and sai d speci al
step group accomobdat es a novabl e conponent el enent for actuating a sensor
provi ded dn a fAxezsorhdeoroéppardtuscacgosdinparat@saimrl cowheraing
notion of said escal ator apparatus. 10. An escal ator apparatus according
to O ai m Pnefnd gaidnet oleastdtup péigcento %tﬂ%ﬁ:eﬁ‘ﬁc%’ﬂmaéﬁﬁpﬁl ses a
first riser integral with the novabl e step board of said one step, a second

ri ser mvﬁﬂ’é%ﬂ?%’bﬂ’l%ﬁﬁzhﬁnéﬁmuﬁﬁﬁ arﬁﬁz‘é}%ri’tt%fs?‘h% li’%@?drreﬁ‘f’ﬁoned
novabl e ste r ird riser, atta ed t sai d% é

escal ator ;?g’r%rﬁ Lfst ??ﬂ: CFoPeRARR £F ed]he ?ps%fd ?pfe%t t wo
adj acent Ssta%.pdS ac‘t.onipéég St@o”égﬁigsent steps belng structured to be

L,; raised and lowered by the raising/lowering rorce of said
raising/lowering mechanism.
7. An escalator apparatus according to Claim 1, wherein,
when the movable step boards of said at least two adjacent
steps are moved to a sioped portion of the escalator
apparatus, the loads acting upon said movable step boards
are borne partly by upper adjacent step boards,
respectively.
8. An escalator apparatus according to Claim 1, wherein
said at least two acjacent steps and said upper step

~adjacent thereto cooperate together to form a special step
group, a wheel stopping member is provided od and projects
from the step board of the lowest step of said special step
group, and said wheel stopping member cooperates with a
stiil further step adjacent to said special step group at
Lhe'upper side thereof to form means for preventing a
wheelchair on sa;d special'step group from being moved in
the forwerd and rearward directions of the movement of said
escalator apperaeus ' _ ' '

9. “An °sca]afo:: apparatus accordlng to Claim.1l,. whersin



base supported on the: base of said one step through a first inclination

sup uﬂﬁﬁ” nd the novabl e step boa;ﬂ of said one-step i s supported
on A t hrough a second inclin Pon suppressing neans. 12. An
escal ator apparatus according to Claim1l, wherein one of said at |east two

adj acent stg&psy has iéés{m&’@@@cﬁégnlao%&%p%“p&}ﬂits%@h@% Ld Qé‘é? through an

inclination suppressing neans and hel'd by a hol ding mec anismat a fixed

posi tion om@pickdastheddio ABopEeak Bl RbRANALWS BEERT Al Bget0al aitp 1,
wher ei n each of said at least two adjacent steps has a rai'sing/|owering

mechani sm f@foumﬂmdﬁuaysp&samgék@w@m;ﬁ heec cdmpodae o af mblrebdteep. -

. 14. An escal ator apparatus according Lo Caim [err] wherei'n said at Ieast
- two adj acentomgp@psniacebemeiat £oa actuaitsingy/d cversony preevadednehor rai sing

the step boards of said at least two adjacent steps and said

ral si ng/ | ovierxerd) mamtremi ef $3idceasrddtioy apraxatue fovecpenfipeingen said

| east two adj acent steps and a fixed menber of said escal ator apparatus.

15 An escd@leiAn phatutdiseaerbrEPRg2PR@AAYR -1, further including coupling
means for- coupI| tﬁﬁget her the novabl e step hboards of. said_ at heast, two -

adj acent st¥d %ﬁ‘bFlﬁBPFBGEPﬁchﬁ’Pﬁhfqﬁ HRrCAYp boa¥aSafd®

adj acent one of va,k?1 step boarg of sa qﬁat | east tvvo agj gg&r;tt

steps. 16. A &2 asf J?% p%%?% u% acc P(‘i?'“cne&tto paslrﬁ ’%pr% :
riser integral with une:movable step.bqagd of sald-one
step, a second riser movable upwardly following an ﬁpward_' \_)
movement of the last—memtioned movable.step board, and é
third riser attaéhed~to_said base. ”
11. An escalator apparatus according to Claim_l, wherein
one of said at least two adjacent steps_co@priées:a-middlé
base-supportéd:on the base. of said one step .through a first .
inclination suppressing means, énd the movable:step_board
of said one step is supported on said.middle base.through_a
second inclinatioh suppressing means.. | |
12? - An escalatof:apparatus according to. Claim 1,.whérein
_pﬁe of said at least two adjacent steps has its moVéble
step board sunporued on said base through an 1r°l*nat10n.
supgfessing means and held by 2 holding mechanism at a
fixed position on said base.
i3. Aan escalator apparatus aczording to Clal‘ 1, wherein
each of said at least Lwo-adjacent'éteps has a |
raising/lowering mé;hanism tor independenily
raising/lowering thefsﬂép board of the step.

l<. An escalator apparatus according t
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including a coupling force inparting mechani sm provi ded ' ]' m
sai d escal ator apparatus for inparting a coupling force ﬂmmum ||Eﬂm“
coupl i ng neans when the novabl e step” board&lof said at |east Twd adj aéent
steps are at a predeternmined position in an entrance of said escal ator
apparatus and_ a_ di sengagi ng force inparting nechani sm provided on anot her
fixed part BRISAPY/LSWEFANEr MeGhandials U7 TabElrd ngh@nstABPobeEINSS fodt ce to
each of said cgugéi Eg mEans Whgl t he step boards of  said, at |east two

adj agent st8ps“afk af? pFE8ePEPRSTEY USRS APT s ahC ekPE SN ILEPH e at or

apparat us. mechanism is actuated by a relative movement between said
at least two adjacent steps and a fixed member of said
escalator apparatus.
15. An escalator-apparatué according to Claim 1, further
including coupliﬁg means for coupling together the movable
step boards of said at least two adjacent steps and for
cbupling together said further step board and adjacent one
L«‘ of the mbvable step boards of said at least two adjacent
steps. )
16. An escalator apparatus according to Claim 15, further
including a coupling force imparting mechanism provided on
a fixed part of said escalator apparatus for imparting a
coupling force to each of said coupling means when the
movable step boards of said at least two adjacent steps are
at a predetermined position in an entrance of said
escalator apparatus and a disengaging force imparting
mechanism provided oﬁ ancther fixed part of said escalator
apparatus for imparting an uncoupling force to each of said
coupling means when the step boards of said at ieast twb
adjaégpp steps are at a predeterm;ned position in an exit

of said escalator apparatus.




