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ESCALATCR'Tﬁe present invention rel ates to an escal ator which may be used g
‘y by_generaIIKbhealthy pedestrians but also by persons dbmqlqe L
[ ' re particularly, the invention is concerned with a T .

e cal r staircase which can safely acco date a wheel chair and nove it

u d dpbwn. Known escalators are widely used in many public facilities

s\c ublic transport systens, but BECaPltygsui tabl e for generally .

h pedestri ans. Accordingly, thererts—a need for escalators that are

suitabl e for use Byephysisahty mﬁ;mimﬁpe@e@a%ke Y010 o3 € £OR1 hBBY lhich
wheel chairs. Known escal ators generally have a longitudinal |length of tread

board of abohhy4®e nikedhhel ichisufdy Cgererhalnyt e £1agli pgdpedeslanisanubut
which is too small to acconmpdate a wheelchair. |If . it were attenpted to

. pl ace the whedlshai b yonpsuchoans escahdtionedi t twoulwh be Inosh ild kel y t ¥Mofred |
down the escal ator, endangering both the wheel chair occupant and ot her
users of thepes@abaﬂemlWarﬁMSiaveenpps A&y e dreer nreatiew  bh oasr o dfese
probl-ems, as demand for w der accessibility for wheel chair users has

i ncr eased. Fefadx&msice, W!}&ﬁéne%énP@taé'rﬁleuBIcF@a*PPGﬁ% a4 553 Bah g Scl ks
an escalator in which a special tread board, which is larger than nornal
fromfront tBoB&ckt B8 3SVidP&d -as one of the staircase steps of the

escal ator. Al SOKnown escalators are widely used in many public

facilities such as public transport systens, Buﬁ are only
suitable for generally healthy pedestrians. Accordingly,
N _ there is a need for escalators that are suitable for use by (1

physically handicapped people who are confinéd to
wheelchairs.

Known escalators generally have.a longitudinal length
‘of tread board of about 400 mm, which is sufficient for the
standing pedestrian, but which is too small to accommodate
a wheelchair. 1If it.were attempted to piace the wheelchair
on such an escalator, it would be most likely to fall down
the escalator, endangeriné both tﬁe wheelchair occupant and

other users of the escalator.

i

V&rioﬁs attempts have been made to overcome these
problems, as demand for wider accessibility.for wheelchair
users has increased.

For example, Japanese Patent Publica;ion No. 41555/81
discloses én escalator in which a special_ tread bdard.
which is larger than normal from front to back, is provided

as one of the staircase steps of the escalator. Also,



2 Japanese Patent Lai d-Open No. 12067/ 84 discl oses an escal ator a
né&lffani sm for .w dening, as desired, the front to back di nension g
tread board anong the staircase steps. Al so, Japanese Patent peri--
No. 203085/84 discloses a nechanismfor el %vati ng as desired a spe€ .
tread board using electric power so that the specific board nmay be kept at™.

the same |evekasdd@t @faehieadsaangd e e adiawntsd! eadiByoWes an
trailing) staircase step, thereby widening the effective area of the tread

surface. Hawe¥ektoradldhic hidesemeetealiamorfor havdenngpnpki catscidred, ~
structure. Furthernore, such escal ators are not satisfactory when safety is
. consi dered. Aeaer dimgity, té heapkeskimtensiventodDntbeeks etagd proardieaanng the
escal ator which is capable of ensuring sufficient space for |oading a

wheel chair, astadriadsés sstians e t oAbpenat Eapghesef dratemecdradidnPrent it -
present invention, there is provided an escal ator having a body frane and a
plurality of 203086484 stigsdosesnectRRChanism oheF c8ieHaRiRg 250 ERIF&4
by the body frame, wherein at.|east one of the pluality of stairgcase steps
i s a wheel chapPelcdddichgtEsead: cteard: ¢ 1vi & &diprS sBo¥eX niiPn tR3kd Yard

novabl e upwardly; .8 .sub-tread board supported.by the in fread rd;q
means for |ifE&PRGUHE %éﬂarfdtar“b%%b%agﬁ,g e %’cgﬁ% % rmlever?err‘{e%fnsggortggri \%’ff‘nga

the l1T1ing Mpangy 3244 9N TRNechy AUMTRYE ¥ lopathidell NG ddiercase

effective tre aceé o he main tread boar_ _ sub-tread board in
accordance wi rsr?:etph.e UH&@E@yW?@HEn&he{hé he rleiekltil@ NEPES of the tread

surface. .However, all of these escalators have a
k/; coﬁplicated structure. Furthermore, such escalators are
not satisfactory when safety is considered.

Accordingly, the present invention seeks to provide an
escalator which is caﬁable of ensuring sufficient space for
loading a wheelchair, and which is simple to operate.

Therefore, according to the present invention, there
is providéd an escalator having a body frame and a
plurality of staircase steps connected in an endless manner
and supported by the body frame, wherein at_least one of
the pluality of staircase steps is a wheelchair loading
.staircase step, which comprises: a main tread board movable
upwardly; a sub-tread board supported by the main tread
board; means for 1lifting the main tread board; electric
drive means - for driving the 1lifting means; and widening
means for automatically widening the effective tread
surface of the main tread board and sub-tread board in

accordance with the upward movement when the lifting means



is driven by the drive nmeans to lift the main tread board upwardly. L
Enbodl ments of the present invention will now be described by way of S~
, Wi.th reference to the acconpanying.drawi ngs in whi ch®. -4- Fig. =«
a\si de el evational view of an escal a?or as a whole according to the
invention; Fig. 2 is a side eleva |onal vi ew showi ng a tread board
g mechgqi gpx feh %E habé Jneaﬂgn 515 NGRS G S PPy REERT BN 4t O
present invention; Fig. 3 is a detail °side ‘el'evational "vi aw S oW ng a
tread board wp vierd g, mechani sm for the speC|f|c step; Fig. 4is a detalled
side el evational view 10 showing a drive nechanismof the staircase and a
contact portion; Fagod3ments siofe ehevattesahtviwwefonbng Wi BI atndw Nbehi ch
the tread board of the staircase step has been rai sed and w dened; 15
Fig. 6 is adegerdbadtbohawan ewfshewamp lee nomisth stratRe néntle sbai thase
step in accordance with another enbodinent of the invention; Fig. 7 is a
si de el evat ﬁﬁ%m%féw-%&oﬂﬁﬁlagétaﬂewhhcwn ch the specific staircase step
shown |n 20 Fig. 6 has been w dened,;




Fig~8 is a flowhart for illustrating the upward operation of the
stair case shown inFigs. 6 and 7; Fig. 9 is a flowhart for illus
tnhe 25 downward .operation of the staircase shown in Figs. 6 and
is a side elevational view show ng anotfer enbodi nent of the inventlon, .
-5- 1 ' Fig. 11 is a cross-sectional view show ng an alternative’
mechani sin for |iftingRike riniis ta esille calleFagiofdli viaw ol angedcalator
cross-sectional view 5 showi ng the primary part shown in Fig. 11. A
preferred eaisodi mhotleofaadardingectr theepresenti ihveotdessri bed with
reference to Figs. 1 to 5. According to the present invention, an

escal ator, 10 generalBigdesiighar el ds ebtevathernahuNdew showimgs aa body
frame 11, and a plurality of staircase steps 16 which are connected in an
endl ess manft&e 'hﬁﬁﬁﬁsi%fﬁngmW$Ph%nbﬁ@r PRe@ WheRdefhadrodeadinm and 15
and supported by the body frane 11. At |east one (for exanple, designated
15 by rePer StAEGARRS FtSFr)acROFRENG t 5P Eh@cPERERRLI ANVERLIQRGe| chair

| oadi ng staircase step,, The, wheel chai .| qadi staircase step 17 is
provided with a treadpﬁ"i‘-‘f‘t ihgt SR ‘&?gﬁﬁ?‘ﬂg ﬁ%ggaﬁﬁﬁﬁa °P_3‘ibé'p"(?é%cri bed
later _' : dets%'olviinzgo a tread boaﬁ&fv?{ggﬁae.nghz?\re%ﬁtaggsgl f(cj:%s 't%réats%sec%.fitco P

stép;

Fig. 4 is a detailed side elevationai view
10 showing a drive mechanism of the staircase and a contact
kg' porﬁion;

. Fig. 5 is a side elevational view showing a
state in which the tread board of the staircase step has
been raised and widened;

15 Fig. 6 is a side elevational view showing a
normal state of the staircase step in accordance with
another emboaiment of the invention;

Fig. 7 is a side elevational view showing a
state in which the specific staircase step shown in

20 Fig. 6 has been widened;

Fig. 8 is a flowchart for illustrating the
upward operation of the staircase shown in Figs. 6 and
7;

. Pig. 9 is a flowchart for illustrating the

25 downward operation of the staircase shown in Figs. 6
and 7;

Fig. 10 is a side elevational view showing

another embodiment of the invention;



switch exclusively for the wheel chair user. In the case where the wheel .

chair user would like to ride on the escal ator together wth, his, wheel et

cRai f', the switch S1 is depressed. Ref erence character Kl denotes 25
act udtor switch specialized for~tRe~wheel chair user for actuyating the
gl ator after the wheel chair has been | oaded on the escal ator.

dredce character Figp. 1l.5s 3 GRASEERRF tdomdde vieup shgwidie arf or

pppi ng the wheel chair. |oading staircase 17 at constant positions at an
Ent rance péteroatieamgchandsim figor tliiditirg thes pecitn \tadead ;Elamed ri ¢ power
signal supply devices 21A and 21B for supplying 5 electric power to

el ectric power signal receiving devices to be described | ater are adapted

to come into contact, wt he_el ectric_power signal r.eceiving devices only
at predeterm ned po?f’tqf'o%£ oi‘stﬁﬁ %ﬂ?’?§§8§e§5ﬂ$|%5%ef§'l§m\ﬁt Re- i t portion
19. 10 . e 1$) C [ ep;17 wi.ll be explained in '
greateP dgpﬁﬁlqﬁtég%eéigﬁég ?%Lgiégsag g%d%égﬂ:yHFigs. 2 and 3, two tread
board 22 and 23 are folded together. In nornal operation, nmain tread boards
22 and sub-tread board 23 are collapsed and 15 fol ded together, as shown
in Figs. 2 and 3, so that the two boards are | ocated at a | ower position
where the boards are held in contact with top portions of a pair of frane

nenbers 24. Wen t hey tgeafePpad demBbaimanted ARheO RRRAEMS idRFtNse | ater,
the tread board 23 is

will be described with reference to Figs. 1 to 5.

According to the present invention, an escalator,

10 generally designated by reference numeral 10, has a body k_)

frame 11, and a plurality of staircase steps 16 which are
connected in an endless manner by means of a chain 13
entrained between sprockets 14 and 15 and supported by
the body frame 1ll. At least one (for example, designated
15 by reference numeral 17) of the staircase steps 16 is
| a wﬁeel chair loading staircase step. The wheel
chair loading staircase step i7 is provided with a tread
.lifting and widening mechanism 30 to be described later
in detail. |
20 Reference character sl designates a stop
switch exclusiyely for the wheel chair user. 1In the
case where the wheel chair user would like to ride on
the escalator together with his wheel chair, the
switch Sl is depressed. Reference character Kl dencotes
25 an actuator switch specialized for the wheel chair user
fér actuating the escalator after the wheel chair has

been locaded on the escalator. Reference characters S2

-



§

20-1-0t at ed about a shaft 25 to be reversed while the tread boards 22 and.
ar®rbeing raised, apart fromthe frame menbers 24. Each of the frame ne
24 carries the tread boards 22 and 23, a riser 26, a front wheel 27 ad /-
rear wheel 28 described later. 25 .= & = Referring to Figs. 2 and(5,“
the tread board |lifting and w dening nmechanism 30 will be described i

detail. The 30a83ne8PAtRI FEPRy SWidEChege fiay) shaprimaithe wheelochaira

cross link chapism 31, for lifting the tread boards 22 and 23, which

i ncl udes t ‘P%@%’P@ gsairgase ddnAdcconsiiank PIVrtioRs a6 A CENBTARFet 0 be
rotat abl e about.a pin,32. .Respective | eft ends of the |levers 5 33 and, 34

are rotatabl%gﬁﬁbgﬁegsmfpﬂ an S~ B&ﬁ%%ﬁ?ﬁﬁﬁﬁrﬁ?ﬁﬁﬁﬁﬁﬁ d 2Blembrife

. _ , . 3
reopoct i ve rigRtECaraRdr SERRTL Blv B ok ad TR 3%?%%?%3%&106 d
Z;V?E'r med i et %*ﬁ%%é?*%%ﬁ 8 eaPetrde pouer, s S GG v Gakione (1 on

z .. . Al .
Cever 33 1o o dianeriBpATTater! Sk aleiftadivd o e Ko ftalp®

Referring taefiw. tBe aleg¥phiangbie? Wilgnale r&m%gasdéﬁ@?% Lé;ﬁ_%%y&e'

w deni ng nechani sm 43 for w dehing or opening the tread sur

aut onat i cal | predeeesmifeihposiRibh8ad Hadel ehtrdnddHdPtibh FegdaRg@ard 22
'S

the exit portion 19.
10 Do The specific staircase step 17 will be explained
k,; in greater detaii with reference to Figs. 2 and 3.

In Figs. 2 and 3, two tread board 22 and 23
are folded together. 1In hormal operation, main tread
boards 22 and sub-tread board 23 are collapsed and

15 folded together, as shown in Figs. 2 and 3, so that the
two boards are located at a lower position where the
boards are held in contact ﬁith top portions of a pair
of frame members 24. When the tread boards are raised
and opened as described later, the tread board 23 is

20 rotated about a shaft 25 to be reversed while the tread
boards 22 and 23 afe being raised apart from the frame
members 24. Each of the frame members 24 carries the
tread boards 22 and 23, a riser 26, a front wheel 27
and a rear wheel 28 described later. |

25 - Referring to Figs. 2 and 5, the tread board

_lifﬁing and widening mechanism 30 will be described in
detail;

The tread board lifting and widening mechanism



i/$€d-N\The wi deni ng nechani sm 43 is conposed of an arm 20 45 rotatably

.sfrotatably connected at one e to one end of the 'arm.45 by a pin
d rjfotatably supported at the othet ®&nd to an upper portion of the
penber 24 by a pin 47, and a lever 25 51 which in turn is connected
at ot nft Hah& FHRFS chitnlhfmerRaRLFM4 3 1y £5i14 Ui nghthet txeady

S DP o, ey 4 P, toyfeh M ERaBAeE B gadie i s oy .2 ™
Ui Tting AEEIGEAEG UG RR 5070 I BeheoiritRdo RE St hihe ol - 61

mount 60 of SR At SHr ¢ RespkERile est YRLBEFHe Hevdf Nl aed i th
Lakeup noc G o FAE O URBEy “enaen] el 20 ToUSt BALRIOR ME01 (ne

t ake- up rqgleGé%aﬁe}g%)a\g?gzi %n?o %ﬁ@?g&i&%ke‘tﬂe Q‘@Q\%n LAgk084 t he direction

of rotation o - €r ence nuner a enot'es a switch

which is adbupiaddr riaiwsdtivelp) ewharelisC kneh e dopract Rpars Aot has been

rai sed and the tread board 23 has been reversed (that is, the state where

the tread etidd ¥R idndads®drdaaply dBoad) pisS\It @hd’ 138 apdlanbeable®
detect the state

in a horizontal direction along elongate holes 40

10 and 41 formed in the upper portion of the frame member

24 and the lower portion of the tread board 22, respec- k.i

tively. Also, at the right end of the lever. 33 is
provided a take-up nut 65 which will bé'described later.
Referring to Fig. 3, an explanation will be
15 made as to a link-type widening mechanism 43 for widening
or opening the tread surface by automatically reversing
the sub-tread board 23 as the main tread board 22 is
raised.
The widening mechanism 43 is composed of an arm
20 45 fotatably supported at a iower poftion of the tread
board 22 by a pin 44, a lever 48 which is rotatably
connected at one end to one end of the arm 45 by a pin
46 and rotatably supported at the other end to an upper
poftion of the frame member 24 by a pin 47, and a lever
25 51 which in turn is connected at one end to the other
end of the arm 45 by a pin 49 and rotatably supported at

the other end to a lower portion of the sub-tread board 23 by a pin 50.

Referring now to Fig. 4, an electric drive

at a lower portion of the tread board 22 by a pin 44, a |lever 48t



i

wher'e the tread boards 22 and 23 are held in the position shown in Fi
and=3 (that .is, the nornmal state). ‘These switches 70 and 71 are act atggzgf‘
a*switch actuating dog 72. A staircase step side electric power refei wwh§ /
20 device 73 conposed of a plurality of &ontacts 75 inplanted in an 7

' | ati I 74 i | ded I ' d of the,f mber *
20 The ot SPVBTe anHerRE T a¥, SBERGERRT CNoS A SHFS s oh cBr | ERFy
- ted .Lh ti tacts (a2t J ead wi 9 5,46B

and 76C. A s3tibhio,EREC Eiekd, RN IT AR AR et (S R0t o300 g

21B each havg; a1 p{Ur gkl : contacts 79 on a insulation plate 78 in
opposi tion tgl?%e£§o§%§%¥§8%§'so that the contacts 79 may cone into -9-

sliding contact with th@g@%%@@t Sufe A1 1 RRELASE ﬁé@&swte?fbeg%hc

power receiving device /3. The respective contacts 79 are electtica _
connect edst hgpyghnatheaEriet mdfhibe?s2R 40Ut A Yot &1 114 MOWREEd Sofil RAUI
(not shown) and a control circuit (not shown)” Therefore, the electric
pover suppl yogepheesBistob 2 tBePmddcde® 10N A NQBAGYyeal 4 | aggg (4 h
the electric power receiving device 73 so that the¥$esg§%%§% cgﬂﬁgk¥%é79
and 75 are bgeagh62i shaseenthadhke~up e 6 ey .bd hrkindly Ppetaeedi,ng the
swi t chi ng-over operation of the electric power source and control signal to
t he notor 6lsoThhagpehet itakeohpt mmt 65 thatstiisicasilailpi r casrgaged 17
speciallized for use with the wheel chair will be

with a threaded portiop of the take-up rod 64 is moved to the right or

10 left depending on the direction of rotation of the take-up rod 64.

\,; Reference numéral 70 denotes a switch which is
_ad;pted to detect a state in which the tread board 22:
has.been_raised and the t;ead board 23 has been reversed
(that is, the state where the tread surface is raised

15 and widened). A éwigch 71 is adapted to detect the state
where the tread boards 22 and 23 are held in_the position
shown in Figs. 2 and 3 (that is, the normal state). These
switches 70 and 71 are actuated by a switch actuating
dog 72.. A staircase step side electric power receiving

20 device 73 composed of a plu:ality of'coﬁtacts_75,
implanted in an insulaﬁion support plate 74 is provided
at a lower end of the frame member 24. The motor 61 and
the respective swiﬁches 70 and 71 are electrically con-
nected to the respective contacts 75 through lead wires 763,

25 76B aﬁd 76C. Also, the above-described electric power
supply devices 21A and 21B each have a plurality of
contacts 79 on a insulation plate 78 in opposition to

the contacts 75 so that the contacts 79 may come into



desgF™ed. 15 When the special stop switch S1 is depressed, an .
i ngtructyion signal fromthe switch [ERR] causes the special staircase st &pt
' cfuate the switch S2 and to stop at the entrance 18. I.n this _ .
nj the staircase side electriec9pewer receiving device 73 and 20 the
sigde electric power supply device 21A are engaged with each other, so
2¥"to supply an electric power to the notor 61, thereby starting the

not or 61. stémw sliderecebdcthicnpowerttecaisvding ewiicght725 ertte of the | ever
33 of the cross Iink nmechanism 31 to nove |eftward through the gears 62,

63, the talespgctine caontadtshddt ake- epestri®allss cimnected Fig. 5, the
cross |ink nmechanism 31 causes the tread board 22 to rise. -10- 1 In

t he neant ithgougie aplead wbyenBAt tof anhoutsdigde Id@atric sareset he
sub-tread board 23 to be reversed to provide a wi.de effective tread
surfacd [gingnit siret shewnyandhazgondradt edmepigy (nRt SR act uati ng
dog 72 to 5 thereby interrupt the power supply to the nptor 61 _to stop the
rotati on FheRRLQER ckhe splertrhe BRWRLd SHEPIYedeERe ohdhiol $hRration of
the tread surface_have th een,conpl et ed, the wheel chaiy can, be | oaded
on the & SRPEHTEAN (FIR BREY, BhEo\REorTIAREDAL We P | SR LGN 101 he

sub-tread board 23 and,the_.front eel s reof being located on the nain
tread boaBPWEr ﬁc?’rﬂ"sn?iﬂﬁf’lg?n?g so tthg% Q-Pne resp%ct:.ve congac@s

79 and 75 are brought into cohtact with each other, thereby
10 performinglfhe switching-over operation of the electric
power source and control signal to the motor 61. g—i
The operation of the thus constructed staircase
step 17 speciallized for use with the wheel chair will be
described.

15 ‘When the special stop switch S is depressed,

1
an instructipn signal from the switch Si causes the
special staircase step 17 to actuate the switch S, and
to stop at the entrance 18. In this position, the
staircase side electric power receiving device 73 and
20 the body side electric power supply device 21A are _ W
engaged with each other, so'that'the respective contacts
75 and 79 are brought into contact with each other to
supply an electric poweﬁ to the motor 61, fhereby stafting
the motor 61. The drive of the motor Gi causes the riéht
25 end of the lever 33 of the cross link mechanism 31 to
move leftward through the gears 62, 63, the take-up rod
64, and the take-up nut 65. As shown in Fig. 5, the

cross link mechanism 31 causes the tread board 22 to rise.



the-tread boards 22 and 23 have been raised, there is no fear that t
foat-.rest of the wheel chair |oaded on the tread boards 22 and 23
interfere with the adjacent 15 wupper staircase. After conpletion o
correct [oading of the wheel chair, wiert O e speci al actuating swt 5
depressed, the escalator 10 starts its driving operation.

. It s referébleih
that a speed®ftRfcmeapkinfor the URWATSH MAvRIanR: Qf 1@*%%%%%% oo
sl ower than nor nal operational speed of. nm m.,n. When t he speci al . '
StalTease oii Caumeec ERRasYPERERD BOAHE Abid MRS BrtS LR e
stop switch S3 | t he special.stair

ted g 17 h [
portion 19a 3 nwgt%?gg%ggf:?i"gﬁ, e 5%%9’%’%2&2%&@%%&?1}?%0 %\g the extt
g : 3 ¢ : ; . 1B
engaged it EUSESH ol fops dREAATES” HYE S e Yt agg £ 0pET0 21
tai t : ' ' I te |
ot ovi dod. >t rEReEeE? el Al Bovel SR IICR the IRPESE SETEO AP cad

boards 22 an&é%aeskigabg@tet%i qiatile POSIA# MY SV pwhFd Gloveméne 3 and

the notor 61 1S stoppe he operation of the swtch 71 by neans of the
swi tch act uah@%oHeHi R opBeaftabR @ MNGHIESKFdY | Al ffcd HBF&Ithast Beerpwar d
novenent of the escalator. In case of the dowward novenent, it is
sufficient tébﬁ?ﬁéﬁéa,thﬁesw&b@ﬂl%WﬂlﬁfﬁﬂntﬂéfIdé&éhfhmffme efeddie speci al
staircase step 17 is raised and wi dened at the upper entrance portion 19
and is surface with the rear wheels thereof being located on

10 the sub-tread board 23 and the front wheels thereof being
\,; located on the main tread board 22. At this time, since

the tread boards 22 and 23 have been raised, ﬁhere is no

fear that the foot rest of the wheel chair loaded on the

tread boards 22 and 23 would interfere with the adjacent
- 15 upper staircase.

After completion of ﬁhe correct loading of the
wheel.chair,'when the special actuating switch K; is
depressed, the escalator 10 starts its'driving operation. .
It is preferable that a speed of the escalator at this

20 time be at 10 m/ﬁin which is slower than a normal
operational speed of 30 m/min. When the special staircase
step reaches the viciniﬁy of the upper exit portion 19
and the stop switch S3 is actuated, the special staircase
step 17 stops at the exit portion 19. 1In this position,

25 the staircase side electric power receiving device 73 and
the body side electric power supply device 21B are engaged
with each other. When the wheel chair is taken away from

the staircase step 17 and an instruction for the normal



ephodi'freg®, of the present invention has been fully described _above. et
ascordance with this enbodinent, since the foot rest of the wheelchair <
i.nterfere with the adjacent stairffse step, the wheel chair can be
onto the escalator. Therefore,”  only one staircase step structure
gessar or, each, I Iy a si ng t lifting and _w deni ng _ of

a stepa&l’gsr%%ﬁ?révle%hggto gﬁ%teiddalrﬁqje, %optgor%t%nr%{:gt % :érslcﬁwgt SrUfsse

emel y SA{@%&{&& £8erhGehCRAd USEId Bodlids aps! 2hanbs backdert ahley.

al though, in the foregoing enbodinent, the cross link nechanismis used for
lifting theti@adabopbdiZioni tsHowPOSSi Pigst 02r ainge 3 hend ' €RE motorldi 1
board 22 with any other suitable nechanism Al so, although the effective
tread surfate bBSoppdanady byhée eveeviatdonheoft reked baatdh23,1 idyi fiepAssiodi e to
slidingly nove the tread board rearwardly. Also, the technique 5 disclosed
above in acthos dewiteclni abitohbipgedest 7Ravention is applicable to use of a
cart or any other |oader. Another enbodi nent of the present invention wll
now be describedThet fargeothge daF Fiptican afhd 7welpthd chot heheampward
‘reference nunerals are used to designate 10 _the |ike nenbers or conponents
in Figs. 1%9vemens safunthh mgcalatefd 7, Ih £a3%i Plaskhst efoUnrKard part
of a sub-tread board 123.is di%Lded nd used as,a wheel chair stgpp%r tread
boar d 14_01m%%1?%rég, algaf‘t’ sufficien to operate the system suc that

the tread surface of the special staircase step 17 1is

returqﬁd back to the nornmal state at the |lower exit 18. The first

raised and widened at the upper entrance portion 19 and is
returned back to the normal state at the lower exit 18. U
The first embodiment of the present invention has
been fully described above. In accordance with this
embodiment, since the foot rest of the wheelchair cannot
interfere with the adjacent staircase step, the wheelchair
can be loaded onto the escalator. Therefore, only one
staircase s'.tep structure is necessary for each wheelchair
and since the 1lifting and widening of such a step 1is
a.chieved automatically, operation of the escalator is
extremely simple for the wheelchair user or his assistant.
Incidentally, although, in the foregoing embodiment,
the c¢ross 1link mechanism is used for 1lifting the tread

board 22, it is possible to raise the tread



of,a main tread board 122 is divided and used as another 15-wheel
stgpper tread board 141. The wheel chair stopper tread board 140 i
engaged wi th the sub-tread board 123 t ugh a pivot pin 142 and br.
144 and 145 whereas the wheel chair st er tread board 141 is end

the main_tread hoard 1 t hrou pi ' 3 .and acket 146. l-;;q
Ref er encé nEHEF 3?2? SBE %&%%?d%xg%?gggemkﬁgggggaéf ?%geélongated hole™
40 shown in_Eig. 5. Wth s ST €a ke eist @i 8enBaMpich the
sub-tread_bgifgofﬁy'&éﬁ%ﬁ%ﬁé#?ﬁéél?g%%énfuaﬁ?kgtﬁé Z%Qﬁggﬁ t?gad board 122
as shown I N glrdnd thd ' oBosPa123, 140i3ndokdinake toneludthyly a
singl e plané so fhé} the appearance of this specific staircase step is sub-
stantially thesai asddBibodr@! Fearaadingly AllablCane techhiquk steps.
Thus, it is possible to carry out operation mainly for ordi nary
pedestri gns @agdlbddie uvenin cadtopaaatat atith\Wehe presewitcdnfve@ntin wheel
chair user is 5 needed, the escalator is operated in accordance with
operational iy d@p idfailw\o i tis&i @5. a8cart Br aaycatheroldbaidex.operation
service for the wheel chair user. The operational order will be described
by way of exanple witanetissenerbodifmegt 8fwitheh pirelsesitr dmyentdarhe upwar d

operation. Wen a wheel chair operation instruction for the upward novenent
i s given, tkdlhasw!is rdeseribed with reference to Figs. 6 and 7 in

which the same reference numerals are used to designate
10 the like members or components in Figs. 1 to 5.

As shown in Figs. 6 and 7, in a staircase step
17A; a part of a sub-tread board 123 is divided and used
as a wheel chair stopper tread board 140, whereas a part
of a main tread board 122 is divided and used as another

15 wheel chair stopper tread board 141. The wheel chair
stopper tread board 140 is engaged with the sub-tread
boérd 123 through a pivot pin 142 and brackets 144 and.
145 whereas the wheel chair stopper tread board 141
is engaged with the main tread board 122 through a pivot

20 pin 143 and a bracket 146. Reference numeral 121
déno£es a guide surface instead of the elongated hole 40
shown in Fig. S.

With such a structure, in the state in which
the sub-tread board 123 is folded in alignment with the

25 main tread board 122 as shown in Fig. 6, the tread boards
123, 140 and 141 are included in a single plane so that
the appearance of this specific staircase steé is sub-

stantially the same as that of other ordinary staircase



lep 17A is stopped at the lower entrance. Then,. the sub-tread board
rai sed together with the main tread board 122 while the sub-tread -
P3 is being 15 unfolded, an he ‘wheel chair stoppet tread board
otated in the direction Dindi'Cated in Fig. 7, thereby attaining
cel h§ . St ENg;fu [ e, e hair _js.l d on the
' .o.surfﬁgi?gThe?gg?fe%%_?ﬁtt$g§?' Uaﬂ§%¥gghéP§ stoBBéFaggg§d board
140 is 20 rotated naihhg ForeCti orpkdinhi-¢ ' | : hegefy attaining
t he wheel chair stopping function. Thus, ?%gd%%gggh gs%?i%ngﬁgead boar ds
140 and l4donesneiofalhesshdprers. for the main wheels A and the front
wheel s B, respectively, so that the wheel chair may be positively 25 held
on the tread boards WB@naadsé2¥ieecrEdf the whekE ehaipeusbgelgchair was
not actuated. Under such a condition, the wheel chair is delivered up
to the upmeedsd; . thecaschdatbeeliscloperatad hin dbcob@pncecwith 1 4 1
t he wheel chair stopping function of the wheel chair stopper tread board
141 is di Regrational orderseasashawn sin ig=d 8 nahded di tectaspyoppasite
to the direction Dindicated in Fig. 7, so as to allow the wheel chair 5 to
be taken oOfe t1ePerrRtbonssasvire: foredhe mhrel thakr w$exs, the wheel chair
stoppi ng function of the wheel chair stopper tread board 140 is disabled in
the sane manner as i FR®nhePeraidopadr @rdexr whkh be ndescribedobydway?2?2 and
123 are foyged t%gfthertgor the normal operation | .

of example wi reference to Fig. 8 which illustrates

10 the upward operation. When a wheel chair operation
instruction for the upward movement is given, the wheelchair étair—
case step 17A is stopped at the lower entrance. Then,.
the sub-tread board 123 is raised together wiﬁh the main
tread board 122 while the sub-tread board 123 is being

15 unfolded, and the wheel chair stopper tread board 141
is rotated in the direction D indicated in Fig. 7, thereby
attaining the wheel chair stopping function. Then, the
wheel chair is loaded on ﬁhe tread surface. Thereafter,
the rear wheel chair stopber tread board 140 is

20 rotated in the direction C indicated in Fig. 7, thereby
attaining the wheel chair stopping function. Thus, the
above described tread boards 140 and 141 serve as the
Stoppers-fo; the main wbeels-A and the front wheels B,
respectiyely, so that the wheel chair may be positively

25 held on the tread boards 122 and 123 even if the brake

- of the wheel chair was not actuated. Under
such a condition, the wheel chair is delivered up to the

upper exit. When the wheel chair reaches the upper exit,

]
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10-service. On the other hand, Fig. 9 shows, by way of exanple, the
op&fat i onal order, durjing the downward operation of the escalator. The

di fference from.the ‘'upward operation shown in Fig. 8 is as follows. Thé
wheel 15 chair |oading staircase step~1#*A s stopped at the upper ent

he Lrcad bR wirs s GMALE R EanRli EVIERAPR QRoBHE MheRY SHe1R no N\ cad
R e
Functi on autEngoteelhbtl de e iOn BPRaPLEL 1B ehR. RIERE SR ngof 1 he
140 has bech AERSARE T didurhs /7 8RB AFARMT bk Brlet, SRl o G ¢
[ ST e g0 Vel DS

tread surfaggterlhaifdhiriel adf ir éés%ﬁiﬁadfaaewoa%fs%\ée%r@%ﬂ he wheel
chair stopper. Incidentally, the operational order at the lower exit is the

same as thathalid ke ddd ibodhe LPVRiE apsaBiie@nias thieoWante in Fig.
9, except for the order of the tread boards 140 and 141. Nanely, the

operati ons manner wWiedln ctiee rtté@dcboard 141. Then, the tread boards

122 and 123 are folded together for the normal operation
10 service. _

LJ On the other hand, Eig. 9 shows, by way of
example, the operational order during the downward
operation of the escalator. The difference from the
upward éperation shown in Fig. 8 is as follows. The wheel

15 chair loading staircase step 17A is stopped at the upper
entrance and the tread boards 122 and 123 are developed
and extended; Thereafter, the tread boérd 140 serves as
the wheel chair stopper, that is, the tread board 140
is rotated in the direction C in Fig. 7. Until the wheel

20 chai: may be loaded on the tread surface, the tread board
141 is rotated in the direction D in Fig. 7 (that is,
in the same state as in the wheel stopping function
during the upward movement), to thereby restrict the
riding of the wheel chair. After the wheel chair stopping

25 function of the tread board 140 has been performed, a

| temperary stopping function of the treéd board 141 is
disabled (the latter is rotated in the direction opposite

to the direction D in Fig. 7) to allow the wheel chair to



boards 140 and 141 are such that, at the entrance, prior to the |oading of ;.
; the wheel chair, the wheel chair 10 stopper tread board .correspondi ng t o ¥

forward or |eading one with respect to the operational direction of {he T
esgghator nust be projected to attaid jig s wheel chair stopping function
whil £\ al | owi ng the wheel chair to be | oaded on the tread surface, and
2dfl erriddecont hrRe trheadeslurdazier. stThmpmaftend dpain, coheespeadi ng to a
ard or trailing one with respect to the operational direction is
phoject ed homaréctkidlesehveshasl theaiwheml tdhmist o$topper st epnébdestaillyng t he
delivery. On the other hand, at the exit, the wheel chair stopper tread
board correReopeengtionad erderoatardhierlaweniiexibnbswhe sawpess to the
opera- tional direction is first disabled in its wheel chair stopping
function ab@attatnthenuppexr giF dn thhe IYRWALE RPeFRELORNAS SBEWPper pl ate
Is received in its original. position. Thus, it is possible tqQ prevent the
wheel 25 chRiFigrofyf SRFERF £OF li®uIQFdaT 19 W@t tradd BRRFEE| 4AQ of the
wheel chair étfg er tread boards are carried out in the state in which the
stai rcase 38%p *stopped at the entrance/exit portion. -16- 1

Ceerring 10 M9 1Ovabil), U NEle SIAIE ol EabUERien il 1o be
rhrer oL BSaPHY, 130, URCARR SR, S, e e eBalOR o e
to the loading of the wheel chair, the wheel chair
10 stopper tread board corresponding to a forward or leading
one with respect to the operational direction of the 1ui
escalator must be projected to attain its wheel chair
stopping function while allowing the wheel chair to be
loaded on the tread surface, and thereafter, the other
15 wheel chair stopper tread board corresponding to a rearward
or trailing one with respect to the operational direction
is projected to receive the wheel chair on the staircase
step for starting the delivery. On the other hand, at
" the exit, the wheel chair stopper tread board corresponding
20 to the forward or leading one with respect to the opera- "
tional direction is first disabled in its wheel chair
stopping function and, then, the rearward or trailing side
wheel chair stopper plate is received in its original
position. Thus, it is possible to prevent the wheel
25 chair from falling rearwardly at the exit.
The operations_of the wheel chair stopper trgad

boards are carried out in the state in which the staircase

step is stopped at the entrance/exit portion.



board 211 as indicated by dotted |lines. Wien the tread surface is expend
as™described later, the tread board 210 is turned about a shaft 212.
a

Ref erence numeral 213 denotes a riser a 214 denotes a pair of (righ
left) 10° franme nenbers which support t tread boards 210, 211, rise /
Shaft of & motor 216 AREFSRIT Yhd 1 ankdneRbors a0athRT,SmORigarE T 1
thor by tur o then SpveRash SAEE R 88 1 8ed" Ly Thne” sRB iR e shart
T turn o r SATESEe Sre a08 ot 4T pLHTC1 07 ERerEhed e

support menbenp2aad @1t kaddeds ?f&é&rfzt%eagosﬁga ort 13 &ei?%&nlésload

i nposed on the tread board 210 through t I N swtch . _
adapted tg dgiatl 2 thef Wlead Voard 240 Ciistdoet188d BRAEHe21Qeagy | Ocated in

the position indicated by dotted |ines, whereas another swtch 224 is
adapted to dpbasgd 21le>gwidRd Htti® By dbteda2bihbs.tr RAdnbeRed 33 d S
located in the position indicated by solid |ines. An electric power

col l ecting near¥adab iiss axpRtdiall a3 desoribedi Ugtet,t BRefl taeaddrgs 214
and carries contacts 226 which serves to receive electric - 17 - 1
powers and sizdfalis dwmymedabowagersEdfni2l2a nRefékenekeaumeralo@y3 suppl y
means 230 provided on a body side. The operation of the systemw || be
described denotes a riser and 214 denotes a pair of (right and left)

10 frame members which support the tread boards 210, 211,
k.; riser 213 and front and rear wheels 208 and 209. A
' gear 217 is mounted on an ocutput shaft of a motor 216
disposed in the frame members 214. A gear 218 is engaged
with the gear 217 to cause a shaft 219 to drivingly
15 rotate, thereby turning, in a direction a, a link 220
fixed at one end to the shaft 219. To the other end of
the link 220 is fixed one end of a link 221 which in turn
is rotatably connected to an underside of the tread board
210. A support member 222 fbr the link 220 serves to
20 support a weight load imposed on the tread board 210
ﬁhrough the link 221. A switch 223 is adapted to detect
a normal state in which the tread board 210 is located
in the.position indicated by dotted lines, whereas another
switch 224 is adapted to detect an expanded state in which
25 the t:ead-board 210 is located in the position indicated
by solid lines. An electric power collecting means 225
is prqvided at a lower side of the frame members 214 and

carries contacts 226 which serves to receive electric
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with reference to Figs. 1 and 10. 5 . Wien the specialized swtghy
is depressed, an instruction signal féd out fromthe switch Sl causes
specific staircase step 17B to actuate the stop switch [ERR] and to o
P pt the entrance 18. Subsequent+yl7the novable el ectric power, supply

¥ 230 on the body side 10 is noved upwardly-in a direction c (Fig.

/ sd t pawers avhtsignalglupen 2R€ angagepepsdwiithh acacdvadler to start
e notor 216. The driving of the notor. 216 causes the link 220 to turn
t hrough t Il eftaisc powep 1SURpLY SAeans 2230t pronédely oangulbmdy side. t he
tread board 210 to the 15 position indicated by the solid lines. At this
position, the switcHIPoparationtef thessyptemeviddabeodagcnikedot or 216.
After the éﬁ%ﬁtional operatiop of the tread board. 210 has been conpl et ed,
t he wheel % FSLELNR\ctP B8Rt o #RE tPead surface, with rear wheels of
t he mhgel 20 chairdafin%ggocated;OE.th reversgd tread board 210 and front
wheel s 2t her eof bei nd" 1R Y CEHELI17R%d BYAEGR28y. 1A dsPrassStheel chair

has b |oad h d ' i tign, wh h
special 11 200 o e Pt tHCas, ReSRoodBl shaimi urahieano o

dd L+ | ' d A ts 231 f th
contact s 258 Rere & EEREs nehida TIP! S0°aP Ui MR Beon A G o
‘s to slBanh PYME at VKD LREraREE 189U SLBEEGARGLISP & ©

movable electric power supply means 230 on the bédy side

10 is moved upwardly in a direction c (Fig. 10), so that
the contacts 231 and 226 are engaged with each other to ;-J
start the motor 216. The driving of the motor 216 causes
the link 220 to turn through the gears 217, 218 and shaft
219 to thereby angﬁlarly move the tread board 210 to the
15 position indicated by the solid lines. At this position,
the switch 224 is actuated to stop the rotation of the
motor 216. After thé rotational operation of the tread
board 210 has been completed, the wheel.chair is éllowed
to enter the tread surface, with rear wheels of the wheel
20 chair being located on the reversed tread board 210 and
front wheels thereof being located on the tread board
211. |
After the wheel chair has been loaded on the
tread sprface in a correct position, when the speciallized
25 switch K, is actuated, the movable supply means 230 is
moved downwardly in a direction d to separate the

contacts 231 from the contacts 226. After a pre-

determined period of time lapses, the escalator is to



the-vicinity of the upper exit and actuates the stop switch [ ERR
specific staircase step 17B stops at-the exit 19. In this posi ‘EED

movabl e supply means 230 is act uat ed 5 4tg0 _engage with the el egtrit
col l ecti hg neans 225. Wen the wheel chair is unloaded fromtlye -staifr case-

step 17B ang Lgstr LoQsi | sf=qr ‘ ' h S DA , the
not gr 2%6 {%%%?ng edwf%hr g%%r %g%ﬁé$ﬁ£%?§%?%£ﬁ% ]f position
shown by do dy, t safl t 15,45 .t he action
of the smnt%ﬁgzﬁégﬂﬁgﬁﬁs§§u3ﬁ3|3%55?2%#55%§+%%%§$%%§ %ggﬁggigélﬁggseparated

fromthe cosgecthegspeamﬁazé.tamset el Sfusitaonchs @581 hbe.
Al t hough the”foregoing description is related 15 to the upward operati on,

in case of thetHpunpBEdtepar,athe mdvabld SupPlly Gienis (230 ideatteaded

surface of the specified staircase step is expanded at the upper entrance

and is rgtutpednyagk withheheoelelctxtizt porter pllvetimxinead 225.

Fig. 11 shows an alternative special staircase step 17C | ocated at an

entrance 18Wheht theowhdele chatied ishainlkiagiedl If riwvkherstatncaseeshapi ve

method for lifting the main tread board, the sub-tread board and associ ated
turni ng nmechaBi andnan bastgustdon signdle fion & ingreil topexspbtPnl 185 step
17C, there is provided a tread surface w deni ng nmechani sm 330. The

.staircase seupphttednsthecmetodo 2Lfatlsa aakuaked oke fepeerpnthedtread on D

exerted by a nmotor 361 is used_ to expand the tread surface jn a direction E

by a |ink neeandi 3k03backrive thea@Pofirtian shawniby deEredi L1PS8e 6P the

staircase ] ] ' )
10 that the motor 216 is stopped by the action of the switch

3 : 223. Subsequently, the movable supply means 230 is
separated from the collecting means 225. Thus, the
normal operation is possible.

Although the foregoing description is related

15 to the upward operation, in case of the downward opera-
tion, it is sufficient that the tread surface of the
specified staircase step is expanded at the upper entrance
and is returned back to the normal state at the lower
exit.

20 _ Fig. 11 shows an alternative special staircase
step 17CLlocated_at an entrance 18. It should be noted that
Fig. 11 shows_only an alternative method for lifting the
maiﬂ tread board, the sub-treéd board and associated turning
mechanism not being snown. 1n the interior of the special

25 step 17C, there is provided a tread surface widening mechanism 330.

The staircase step is constructed so that a retraction force in a
direction D exerted py a motor 36l 1s used to expand the tread surface )
in a direction E by a link mecnanism 331. The tread surface widening

mechénism 330 6f the staircasé'



step 17C has an electric power receiving neans 373 electrically -
éctiéd to the notor 361 through a lead |Iine 376. The receiving neans
?§L'eu to a |ower end of the staircase step 17C. On the other hand, in a
tatY¥onary nenber of the escalator; ¥ ettric power supply nmeans 321

spaeed a distance maway fromthe receiving neans 373 are provided at the
stop posi t3EPR bTCtRaSsBcPHECHE S PRYEH FeReIERNAMARTIS it

iy = Gt R L e
o) o OIS o BREL PRI e e Y S A € B L
o 37 A COPBRE RSO e BB G d? Ao o B
ST R Hekben Ul I AL el il angy T
503,k SR gt wIe Sl ki era i cesadtanten | I9 1

means of ifieasd 0p7 §VheNpkERRlied i MEHOTs Y pesiOidtSbofOrhei Ng the

contact 379 into contact with the supply means 373, so that an electric
power SUpF&(P@Qiéi”QHQB 25¢t At poETerftlce | e S0, | SedpslctDvélg.tread
surface wi deni ng mechanism 330 to forman effective tread surface needed

for the | oading the piechethaire, Bre peidd iohathersivscbil t $€epoL@QQi Ng.
nmechani sns

10 there are provided a projection 314 and a stop siwtch

32 which contacts with the projection'3l4'for stopping iﬁ)

the special step 17C in the vicinity of the entrance 18 as
shown in Fig. ll. Incidentally, the electric power supply
means 321 is composed of a contact 379 substantially

15 in the form of a U-shape as shown in Fig. 12 and a motor
380 for upwardly moving the contact 379 when the motor
380 is subjected to an electric instruction signal. For
example, the raising mechanism includes a pinion 381 and
a rack 382. Such raising mechanisms are provided for

20 both the entrance 18 and exit 19. 1In this case, when
the special step 1l7C is stopped at a desired position by
means of the stop switch Sz, the motor 380 is rotated
to bring the contact 379 into contact with the supply
means 373, so that an electric power supplied through

25 the power source line 380a is fed to the tread surface
widening mechanism 330 to form an effective tread surface
needed for'theuloadiné the wheel chair.

The operational order of the foregoing mechanisms

£



-20> 1 and conponents will be described. The follow ng series steps are -
effect ed: depression of the stop swtch [ERR], actuation of the stop g

FERR]" stop of the special staircase stepyl/C at a predeterm ned posit
lift of 5 the supply neans 321, contact with the receiving neans 373,

t ti f f i i i 3 i t NE
read sun acid Ehiedty PEEL bO°RLR0, TRERTT THSIOLIBMATY qékfle |

operation ofsddha aotdials hicC g iSRaciql , staircase
10 step. Al sso, when tﬁéef%obe%gl g?é%eﬁ%gf‘gg\gﬁg@as%fgg %?’oln jus%-'bef ore the
exit 19, thedciiiol ioh {HERBtds swivahed !0 stoph dfhand eipelbial Wen the
step 17C is stopped, the follow ng series gteps are effected: unloading the
wheel chair sddifdday@ tdieep DPE Yate@nprédétesmined pydiltildie, I fEeaef vi ng
means 373, decreasing the tread surface (i.e., reverse operation of the
tread sursf actheNgigpllg nenisin3D) 386nhtabavwerdithg thiee rageivwimepansar®l and
returni ng back to the normal operation. The above-described series
operations &7 2@acnrtidnh elf bphel ereadc sarface wisgend nghosschaiisms have
been omtted but it is apparent for those skilled in the art to use a

vari ety of &3t rexpanssiron tdifrelier treadpsnrifagear lovesrigehdshes tadpPBUY t ches
K2, K3 and K4 are arranged_at predeterm ned positions of the handrails 12.
25 mearie Idov derding btle cohsetuchadx /i opaxaticsbiaf the he upward

and downward operations of the escal ator. ) )
actuation switch Kl, and movement of the special staircase

10 step. Also, when the special step 17C reaches a position
&u; just before the exit 19, the stop switch Sq is actuated
to stop the step 17C. When the step 17C is stopped, the
following series steps are effected: unloading the wheel
chair, lifting the supply means 321, contact with the
15 receiving means 373, decreasing the tread surface (i.e.,
reverse operation of the tread surface widening mechanism
330), lowering the suppiy means 321 and returning back to
the normal operation.
The abéve-described series operations are
o 20 controlled by electric circuit means whose details have
~ been omitted but it is apparent for those skilled in
the art to use a variety of electric means therefor. In
particular, emergency stop switches Kyr Ky and K, are
arranged at predetermined positions of thé handrails 12;
25 The above-described constructibn is applicable
to the upward and downward operations of the escalator.

In particular, since the electric power source for moving

the special step 17C is supplied only at the entrance 18



I'n particular, since the electric power source for moving the special step
is.supplied only at the entrance 18 -21 -1 or exit 19, there is ot
rirsk of problems with the elect{#c system and the ‘el ectric W ring

i msed. A so, although, in the for€goi ng enbodi ment, 5 the suppl y

3 1 is noved,to the recgeivi e 3.to effect the ectrlc

on®F hg¥d eﬂ'é@ exe i?'pogg‘i‘b?ﬁe F&S;‘o P&é’@ﬁ\ﬁ“ﬁg &h€73 1o the
pply mea or. el r C td;on b .neans. of,, .far anpl e,
sui tabl e c§;$§§%1L ¥%ng’ SR the %Qggﬁental Vg ﬁﬁoﬂ@ﬁlﬁﬁgegéregoing
description has been nmade only as to the Ioadlng of the wheel chair on the
special step, it is understood that the invention may be applied in the

same manner to the lﬂigbngai'&otfglgofﬁ/ r&%'?&r ogﬁg\égrgﬁo?;

CLAI M5 1. An escal at or "havi n frame an étalrcase

steps songr&t 8dppiy m@ﬁnse@@h?§§ ﬁ%ﬁ%ﬁ”toaﬁﬁeSPQBQEQEHgb%eEBE Reqy frane,

wherein at 1 east one of the plurali stalrcase steps”is a wheelchair

| oadi ng stgbréeagecet ene wme%ﬁwb'drﬁeéctfoﬁau@efésédweear djgoygbl e
upwardly; a sub-tread board supported by the nmain tread

possible to move receiving means 373 to the supply means

321 for the electric connection by means of, for example,
suitable cam heéns.

10 ' Incidenfelly, although the foregoing description
has been made only as to the loading of_the wheel chair W
on the special step, it is understood that the invention
may be applied in the same manner to the loading and.

~ transportation of heavy articles.



bgard; neans for lifting the main tread board; electric drive neans for .
driwting the Lifting.neans; and wi dening nmeans for automatically w deni pg
fhe effective tread surface of the main tread board and sub-tread boafd i
accordance with the upward novenment when the lifting nmeans is drive bsg)_
drive means to lift the main tread board &ardly. 2. The escal atlor
according to &l '_ﬁg 1, wherein the sub- tread board is pivotable between_a
fol ded positiefror-the main tread board and an open position parallel to
the nain tread boad. 3ca12108 ®SCALY 04 BGY ddlhd Cakh 3Mh Of 2 gL Ei N
the Iifting nmeans and tﬁe w deni ng neans are”link mechani S Cco- oper-atrng
with each othgtaifcasdne €553! ad OhAnRCGY S RG 1 @nCl ghle X HAIM L an
wherein the w dening nmeans includes a gear rotated by a notor and a |lin
mechani sm comnaniattdd bjetgearbody frdihe, enblraliar AcCPeds0don@ Wy eRe of
the preceding chai ns, wherein the staircase step includes wheel chair
stoppers, eachysliwlyi chfissteliectdael s epsectablse, whishd chafB3 Viesed £hai r
st oppers being provided on the main tread board and the sub-tread board. 6.
The escal at ors sitrali s ter armhitie ofnphtses ecediaip cteead, bdéardheovable
conprising electric power supply nmeans for supplying electric power to the
drive means é@ﬂ%ﬁﬁ“&iya&§¥ﬁﬁﬁ?%&ﬁ board supported by the main tread

board; means for lifting the main tread board; electric

drive means for driving the 1lifting means; and widening
neans for automatically widening the effective tread
(,;. surface of the. main tread board and sub-tread board in
accordance with the upward movement when the lifting means
is driven by the drive means to lift the main tread board
upwardly.
2. The escalator accofding to claim 1, ﬁherein the sub-
tread board.is pivotable between a folded position on the
main tread board and an open position parallel to the main
tread board.
3. The escalato: according to claim 1 or 2, wheréin the
llifting means and the widening means are link mechanisms
co-operating with each other.
4, The escalator_accoraing to claim 1 or claim 2, wherein
the widening means includes & gear rotated by.a motor and a
link meéhanism connected to the gear.
5. The escalator according to any one of the preceding
claims, wherein the staircase step includes wheelchair

stoppers, each of which is selectively projectable, the

R R A 1



7. The escal ator according to claim®6,. whérein the supply neans |ncludeé”
a cont’ﬂ or provided on a side of the body frame and an associ at ed *

con provi ded on a side of the staircase step, the contactor on the
sife 0k e body frane being noved toward the associated contactor on the
sildeSo}X the staircase step as desired. 8. 23 An escal ator substantially as
hex ef Yescribed with reference to and as i||ustrated in Figs. '

to owhppdchedr §toppges Peif& PR wrdedeon cERGp BAY NG &ﬁﬁm

and the sub-tread board.

6. The escalétar according to any - one of the preceding
claims, furthep comprising electric power supply means for
supplying electric power to the drive means exclusively as
desired.

7. The escalatof according to claim 6, wherein the supply
means includes.a contactor provided.on a side of the body
frame and an associated contactor provided on a side of the
staircase step, the contactor on the éide of the body frame
being moved toward the associated contactor on the side of \-)
the staircase step as desired.

8. An escalator substantiglly as herein described with
reference to and a§ illustrated in Figs. 1 to 5, Figs. 6 to
9, Fig. 10, or Figs. 11 and 12 of the accompanying

drawings.

—
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