2243133 1 PASSENGER CONVEYOR AND TREADBOARD CONSTRUCTI ON FOR PASSENGER
CONVEYOR Thi s invention relates to a passenger conveyor, such as’.an

escal ator and an electrically-operated road (noving side-malk),aé§¥giﬂgggn a
horizontal or an inclined 5 direction for carrying passengers, to
a tread- board construction for use in=sdcir a passenger conveyor. More
particularly, the invention relates to a passenger conveyor driven by a .

| i near ot or a“dpigsﬁnéga%ﬁ%ﬂoio%@ﬂ ‘i‘ii@ %6%13 %ﬁﬁz@éﬁiﬁﬁer

conveyor. 10

treadboards are driven by a ??§2g%§gﬁg$;gy§§ggggé? for exanple, fromU. S
Patent Nos. 3,731,166 and 4, ) an apanese Pat ent Unexam ned

Publ i cati on Nos. 62-100395 and 62-136489. 15 There is al so knagy
a techniqu, for exanple, from GB 2096966A, in which endl ess flexible belis
such as a"noving handrail is driven by a linear notor. In the above

conventi onal techniqueé$€£ qih¥éggéhgergwgﬁggx¥5k% agggéé%ee%%?gggéﬁb t he

di mensi ons of 20 inst ation o € passenger conveyor v

taken into corsiylelftiPNes8Rtathe" 8hA Gn! Q&%éﬁ%&ff{'—i‘ﬁ@ﬂ‘ﬁéﬁrf&é

probl em that the passenger conveyor has an iIncreased”siZe. The purpose of

the above COWR&:@%&@%@&HE? hevify inNG HYTUHESE oF CanbigcDehes.
such 25 as a noving handrail, by the linear notor is different
5 direction for carrying passengers, and also to a tread-
board constructiéﬁ for use.in such a passénger conveyor.
More particularly, the invention relates to a passenger ¢
conveyor driven by a linear motor and to a treadboard
construétion'for such a passenger conveyor.
10 Passengé:‘éonveyors of the type in which
treadboards are dfiven by a linear motor are known, for
example, from U.S. Patent Nos. 3,731,166 and 4,738,346
and Japanese Patent Unexamiﬁéd Publicaéion Nos. 62-100395
and 62-136489. _
15 | Tﬁere_is also known a technique, for example,
from GB 2096966A, in which endless flexible belts such
as a moving handréil is driven by a linear motor. ' (ﬂ
| In the above conventional technique for driving
the treadboards by the linear motor, the dimensions of
20 installation of the passengér'conveyor have not béen
taken into consideration, and therefore there has been
encountered a problem tha£ the passenger conveyor has
an increased size. The purpose of the above conventional

technique for driving the endless flexible belts, such

25 as a moving handrail, by the linear motor is different




2 fromthe purpose of the passenger conveyor of the type in which a nunber
of treadboards are connected together in an endl ess nanner, and the

di rensions (particularly, the height) of installation of the passenger
conveyor 5 utilizing this technique have not been taken into

consi deration, as is the case with the first-nmentioned prior art. It is an
object of this invention to provide a paskenger conveyor I n which a linear
notqr can be 10 nount ed wi t hout increasing the size of the passenger
conveyor. Anofrem thpcpurppsehefi fhenpresenger, qayayer £1 itheytype

not or - dri ven PASGANIEA’ aCAGMBES! o‘ﬂ*‘t@éaﬂb&a&@eo“éﬁé’ doirRdte® dugutifer 15
Accordi-rig to 8ne asg of the present vegtlon theri | S provided a
passenggr contvByBP Bﬁbﬁﬁ§|ﬂﬁn§ PUPHPIt f?qqﬁiQQZﬁ#%%ned in
an endl ess nather haightdi odf ltnsahn.é.a&ﬂomafnm/epassengazvdomzand a

:‘F;g;p ETIB)'[a\(;I’el eiigl’l V?p%ﬁig ggkf eaégoar S %ner elrn att% ur aI | 2% 2?2'[ gl’ S

and novi ng neﬁbasgdﬂﬁa§g°P0|nﬁl}scﬁhgtpﬁﬁﬁeﬂiﬂhjﬂha1 ﬂﬁﬁmﬁﬂﬁhﬂuﬂbrned in
a flattened cgpipgublon in a dlrectlon of 25 travel of said
treadboards and in a direction f the of sald t r eadboards, . and
vertically overlie eadk thQP e ﬂ&F&t antdan, HURFPVIES @ st at or s
bei ng di sposepabsenges sohdegdtaaQEWh&mhﬂalmﬁdearNhOﬂdnidaﬁlheltrave

path: 298 Sai dofRYbB0wIRABG:S 1ARreasifly brilP WA O &t Paotigle® O Sald
conveyor. .
gg Another object of the invention is to provide a
linear motor-driven passenger conveyor which can
smoothly move treadboards. _

15 According to one aspect of the present
invention, there is provided a passenger conveyor
comprising a plurality of treadboards interconnected in
an endless manner and being movable along an advance-
travel psth and e return-travel path disposed below

20 said advance-~travel path; and a linear motor for
driving said treadboards:;

wherein a plurality of stators and moving’

members which jointly constitute said linear motor are

formed in a flattened configuration in a direction of
&J 25 travel of said treadboardsfand in a direction of the

width of said treadboards, and vertically overlie

each other separated by a gap therebetween; said

stators being disposed between said advance-travel path

and said return-travel path; and said moving members

30 being mounted on reverse sides of said treadboards,
respectively.

Preferably, a gap-keeping means is provided
between each stator of the linear motor and each
treadboard to maintain a gap between




respectively. Preferably, a gap-keeping neans is provided between each
-stator of the linear notor and each treadboard to nmintain a gap between
-3- 1 the stator and each noving nember of the linear motor. Since the
stators and the noving nenbers of thé& [Minear notor are fornmed into a

flatte
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2 is an

enl arged, ve

rtical cross-sectional .15 view taken along the |iné

-1l 0§ FpétwdenFtHe 2dvanee-eravedcpatheund tHee futia-peaveDdl Fig. 1;
Fig. 4 is an enlarged, vertical cross-sectional view taken along the |ine

| V-1V of Fp@thlof2€he treadboarfisy. By providine thetgapritesping show ng a
support construction for stators of a linear notor; Fig. 6 is a schematic
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treadboards and guide members for them can be dispersed,

thereby achieving a smooth movement of the treadboards.

In the drawings:

view of a

Fig. 1 is a partly-broken, side-elevational

passenger conveyor provided in accordance

with the present invention;

Fig. 2 is an enlarged, vertical cross-sectional

view taken along the line II-II of Fig. 1;

of Fig. 1;

Fig. 3 is an enlarged view of the broken part

Fig. 4 is an enlarged, vertical cross-sectional

view taken along the line IV-IV of Fig. 1l; . w

Fig. 5 is-a'side#elévational'view showing a

support constfuction for stators of a linear motor;

showing a

passenger

Fig. 6;

Fig. 6 is a schematic side-elevational view
drive mechanism for a mbving handrail of the
conveyor of the present invention;

Fig. 7 is a plan view of the portion shown in

Fig. 8 is a side-elevational view of another



passenger conveyeor of the present invention; 25 Fig. 7 is a plan
view of the portion shown in Fig. 6; Fig. 8 is a side-elevational view of
anot her -4- 1 enbodi nent of the present invention, showing the relation
bet ween treadboards at the advance-traVéI4path and stators of a linear
motor; Fig. 9 is _an enlarged cross-sectionpal view 5 takep along the |jne

| X-1X of Fig ¢mRqdimens | a"&%ﬁ RFLIRT AnYePEIQR, oShejging hmngnﬁeiamn

nodified formqQf .the invention; Fig. a sjde-el evational view show ng a
modi fi ed treadRRMESR 1HRRAG % it ]Hj’éﬁ sdvance-trayel Rath andyi ey

simlar to Fig._8_but show a connecting construction for the
t readboat ds; achFafﬁogrszs.’ °_L€ 3 PR e- el evational views showi ng

di ffersnt arrangenents of e &t 5 [ he :
respectively. DESCRI PTI Oﬁ‘}é} %ﬁ%&i%ﬁ*ﬁﬂ%ﬁ%‘ggé]éf%ﬁ%d
efbodi ment of (A dPVEIEAP N | 1idoveRergeserpfipd guth reference to the

drawi ngs. This enbodinent” is directed to an electrically-operated road 20

(moving sidewal k) for cargjg na@asseopisw i Himi 1OF | €Nk, do | eghton, and
the construction thereof w1l now be described. A main frame 1 is forned,

for exanple, bysowirdpi HMoPIEEA FEhk &£ Cche NBRRERELGH; an L- shape

Fig. 1l a side-~elevational view showing a.

modified treadboard of the invention;

Q 10 | Fig. 12 is a view similar to Fig. 8, but
) showing a connecting construction for the treadboards;
and
Figs. 13 and 14 are side-elevational views
showing different arrangements of the stators of the
15 linear motor, respectively.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
One preferred embodiment of the invention will
now be described with reference to the drawings. This
kﬁ' - embodiment is directed to an electrically-operated road

20 (moving sidewalk) for carrying passengers in a horizontal
direction, and the construction thereof will now be
described. A main frame 1 is formed, for example, by
a combination of angle steel members of an L-shape

- cross—-section. More specifically, the main frame 1"
) 25 comprises a pair of right and left main frame members
2A and 2B, and horizontal members 3 interconnecting the

right and left main frame members 2A and 2B at a



- cross-section. Mire specifically, the main franme 1 25 conprises a pair of
right and left main frame nenbers 2A and 2B, and horizontal nenbers 3

i nterconnecting the right and |eft gahn_frane menbers 2A and 2B at a - 5-
1 plurality of regions spaced along the length of the main franme nenbers 2A

. ' h i [ ' f_.ad - | id
ond, 25, 4 LU IE) SOHoLob"Boealt RBnc? B el G 21! 01 0
tre""c'boarO'an:?i.cffS lg'&ﬁe%éﬁﬁépgd%}\ 3h8 §EQp°h§.§§o%§ht E%E'?H&Jx{ g 1. Each of

t he treadboar conprises a horizontal tre rtion on which the

passenger gﬁié,dﬂw‘iﬁéépfQrﬁ&ﬂ?“Bf”EH’GShéezérﬁ%ﬂgth:%ﬁl@ 4uhe reverse
surface of the tread portion 6. The treadboard 10 has a hei ght dineation

(thi ckness)ahd - a Thgit ' 620BeeagnStRavel Vguihel kaildsDgNiHIGH Rpudeh t hgl

pair of rein: forcenment menbers 7A provided respectively at the lateral

si de porgi oppeddbbaedsr sadhased Besléribed)of akel lsappottaide orottieabl y
supported respectively on the 15 opposite ends of each shaft 8. Since the
two shafts Maimefpamei Ded Easheofi theytzbatibeatkrdsnt5 awthprdmespa ti ons of
the treadboard 5 spaced fromeach other in the direction of travel of the
treadboard Borizomtadl treadOpprtionebdboawtiibhnthe pasmehgemgetishe
advance-travel 20 guide rails 4U or the return-travel guide rails 4D. The
shafts 8 arandornednfercemenhcmembgpssi/Reapdd 7Bomonpked om bhe r of endl ess

chains (endl ess el ongated nenbers) 10, so that the treadboards 5 are
i nt er conneckeverse ggurface of the tread portion 6. The treadboard

10 5 has a height dimention (thickness)“hc. The treadboard .
5 has two shafts 8.extending through the pair of rein- et
forcement members 7A pro#ided respectively at the
lateral side portions of the treadboard 5. A pair of
rollers 9 are rotatably supported respectively on the

15 opposite ends of each shaft 8. Since the two shafts 8
are provided respectively at the front and rear portions
of the treadboard 5 spaced from each other in the
direction of travel of the treadboard 5, four rollers 9
per treadboard 5 move on and along the advance-travel

20 guide rails 4U or the return-travel guide rails 4D. The ::;
shafts 8 are connected at their opposite end portions
to a pair of endless chains (endless elongated members)

10, so that the treadboards 5 are interconnected in an
endless manner. - The treadboards 5 thus interconnected

25 are driven by a linear motor 1ll1l. The linear motor 11
is, for example, a linear induction motor which comprises
stators 13 and moving members 12 disposed so as to be

opposed to the stators: 13. Although not shown in the



endl ess manner. The treadboards 5 thus interconnected 25 are driven by a
linear notor 11. The linear notor 11 is, for exanple, a linear induction
not or whi ch conprises stators 13 and novi ng nenbers 12 di sposed so as to be
opposed to the stators 13. Although not=shown in the -6- 1 draw ngs, the
stator 13 conprises_a stator core and_a stator coil wound on the stator
core. The |iheadravingsiithe gtater by gomprisesi al sERESLr FOXBoRBA sour ce
or t,hrough an inverter. The_noving nenber 12 is 5 conposed sqlely of a

non- magnet i ¢ co%d%E?E?r399h1a§°EP8n?ﬁuﬁhSnHtEGBEeFPrSP i Theoipesd of a
conposite material haying a_non- netic conductor Lam nated on a surface
of 5 magnet | ¢ BOLOT L ESAFEVER HEyPnGoNBREELS L1 18PE TR Fy DaVS TS SO0FE
directhy to the reLgf 7B, nmounted on reverse side

LOn - 10, nent nenbeg tgﬁ :
of each treadboRF d*BFCRG AR ARVEEREF - nedRE BAYANISOEBPEL ARdifel ding. The
ai f [ 12 d 1 [ Lyel t th
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15 t h oth h d, ot.h 3 3 by th
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menbers 12a andm&@&iwﬁaepﬁgl &i fshliaghleis! abaaactar( 1afinlted3Bh are
supported on support frames 14, respectively, and each 20 pair of support
franes 14 extengd eiyees efdafhnigHetct 8tadiatent AhpalizoBiFamotagers 3

(Fig. 3). The height dinension ha of the stators 13a and 13B, disposed in a
members 12 are fixedly secured directly to the reinforce-
U 10 ment member 7B, mounted on the reverse side of each
treadboard 5, by conventional means such as bolts and
welding. The pair of moving members 12 (12A and 12B)
are provided respectively at the opposite lateral side
portions of each treadboard 5 in symmetrical relation
15 to each other. On the other hand, the stators 13 are
supported by the horizontal members 3 of the main frame
1l so as to be opposed to the moving members l2a and 12B.
More specifically, the stators 13 (13A and 13B) are
supported on support frames 14, respectively, and each
o 20 pair of support frames 14 extend between and fixed to
the adjacent horizontal meﬁbers 3 (Fig. 3). The height
dimension ha of the stators 13a and 13B, disposed in a
sapce L between the adjacent horizontal members 3 and
disposed in a space X between an advance-travel path and
25 a return-travel path of the treadboards 5, overlaps the
height dimension hb of the horizontal members 5 in the

direction of the height. The stators 13a and 13B are

‘spaced a slight distance g from the moving members 12A



sapce L between the adjacent horizontal menbers 3 and di sposed in a space X:
bet ween an advance-travel path and 25 a return-travel path. of the
treadboards 5, overl aps the height digension hb of the horizontal nenbers 5
in the direction of the height. TheTstafors 13a and 13B are spaced a slight
di st anc [err%S{#§n1the novi.ng nenbers 12A -7- 1 and 12B. The above :
constru t the advance travel -side of the treadboards 5. As shown

in Fig. 4, th h | 13A 5 d

135 e mounted bet weihe AeoRs) EERRERREFRDE, B SRR Seflalihgn i ne”
t f d f g

venbor s 127 ERn 1R, BEP vk BEREARORVRTS, Rearleinl 3P Bidh P adboar as

5. 10 to"

chatts 8, SEATREETRroogn Phe  Frasd. TRaver 1%, o i s P o

(Fig. 3)s5 apgatisposidemsdeeqlietabennenalan hbeh&ﬁﬁ%%i%%dﬂd!t the
attraction of the treadboard 5 toward the stafors 13 which would 15 occur

as a resul tméhbéhs 3Ienraagaf thBegappbirt $rduwest Q470 iageat tractive
forces M and N devel opi ng bet ween 't e stators 13 and the noving nenbers 12

during the apeeeté@ndownivaedesochsi ¢odl [Facepehe! adviaed melibexs tIBA gui de
edges 14G prevent the above magnetic attractive 20 forces from becom ng a
burden on tandrb23ef$xéd1§hmoahtédrsnl&hél%bvem&el%ﬂﬂeami\mhd as the
novi ng nenbers _ _
treadboards 5.
10 The support frame 14 has a guide edge 1l4G
opposed to the shafts 8, extending through fhe tread-
"board 5, with a slight gap 6 (Fig. 3}, and the guide
edges 14G of the support frames 14 limit the attraction
of the treadboard 5 toward the stators 13 which would
15 occur as a result of the flexing of the shafts 8 due to
magnetic attractive forces M and N developing between
the stators 13 and the moving members 12 during the
operation of the electrically-operated road. Thus, the
guide edges 14G prevent the above magnetic attractive
20 forces from becoming-a burden on the rollers 9. The i;
stators 13 (13A and 13B), as well as the moving.membérs
12 (12A and 12B), are so formed and disposed to be
flattened in the direction of travel of the treadboards
5 and in the direction of the width of the treadboard
25 5, The moving members 12, fixedly mounted on the reverse
side of the treadboard 5, also serve as reinforcement

members for reducing the flexing of the treadboard 5.

Mounting members 15 are fixedly mounted 6n



12 (12A and 12B), are so forned and di sposed to be flattened in the
direction of travel of the treadboards 5 and in the direction of the w dth
of the treadboard 25 5. The noving nenbers 12, fixedly nmounted on the
reverse side of the treadboard 5, al so SeBvE as reinforcenent nenbers for

rountedon b | §i%£289§ér5|§§e%r BRaehs: pats ph E‘r%igf& ”“"Fgﬁl"l iifﬁfa:”wzr ;&alwe?' ane
. d | 16 '
e her o« oAENRERHu TR A A5 FEAT LR Bofe keSSl
i | |
of the £ oadboabeaTEd e IpNeR eHAE. SHEEBEC kol 1l pUR AN mRRRE LS L hal

16 is sovered wykh a§ hBQ§hng§§ﬁraglaﬂq @Bv%%t%ﬁo&@y%helﬁﬁégﬁﬂéfél

el ectricall y-operated roa e ove 10 construction, - ergi zing the

stators 13, griyige be' egehab81aBRrh@d bAnkhe 180WiENEnEEERRES Sad hat
the treadboards 57integrally connected To the noving nenbers 12 nove al ong

the advance-trayghtguifdeheaickéadboardst 18.r etthen Ioivere lf ieldd @ ndigor t4lén
t hereby conveying the 15 passengers. The stators 13 and the noving nenbers

12 are formed ibfoeachl balasetadenpagelalibois oteded wdth @dndgmheds to
overlap each other vertically, and therefore the stators 13 can be di sposed
bet ween t he adveovert i8vehd?@n pateracdvelrelOeturn travel path of the
treadboards 5, '
In the electrically-~operated road of the above

. 10 construction, by energizing the stators 13, driving
he forces are applied to the moving members 12, so that the

treadboards 5 integrally connected to the moving members

12 move along the advance—travel guide rails 4U and the

return-travel guide rails 4D, thereby conveying the

15 passengers.

The stators 13 and the moving members 12 are
formed into a flattened configuration, and are so arranged
as to overlap each other vertically, and therefore the
stators 13 can be disposed between the advance travel

kﬁ’ 20 path and the retufn travel path of the treadboards 5,
and also_each'pair of mating stators 13 can be-disp05ed
between the adjacent horizontal members 3. As a result,
the distance S (Fig. 2) between the tread portions 6 of
the treadboards 5 disposed respectively at the advance

25 travel path and the return travel path.can be made
generally equal to that_of.a conventional electrically-

operated road. Therefore, in the linear motor-driven

road of this embodiment, the height dimension below



and al so each pair of mating stators 13 can be di sposed between the

adj acent horizontal nenbers 3. As a result, the distance S (Fig. 2) between
the tread portions 6 of the treadboards 5 disposed respectively at the
advance 25 travel path and the returngtravel path can be made generally
equal to that of a conventional electrically- operated road. Therefore, in
the |inepr ghéotrdadvportden 6f otfhithecdredidboard tShathailghtadirammsi on bel ow
-9- 1 the tread portion 6 of the treadboard 5 at the advance travel path
(i n ot her werawelt pathei(dht otherhwondisp fohenhelighti Idf ridte aimcr eased, and
therefore the size of this electrically-operated road is prevented from5
bei ng i ncrefizaurie Ehcwipidi notf bentinegeaseidig andhibherefoxrenrthe 28ze e fi xedly
mount ed respectively at the |ateral side portions of the treadboard 55 and
t heref ore t@€ thisnedectnicadlycopergitede roadidiomuavantedfmmrd 5 about
the 10 rollers 9 toward the stators 13A and 13B due to the nmagnetic
attrative fbeiéRg dpcradsedat ors 13A and 13B can be limited to the 'mi ni num

The treadboard 5 can accord- .ingly be . reduced.in riqgidity and h can be
light. weight. 15 . Bach pair,dfmating,Movdng memhers etk iand LaB,

(upper side) of .stators 13a,and_13B and_the secqnd grqup. (Jower side) of
the stator sgngféﬁﬁaggBmﬁPQtﬁas 58?88%%"5330?&% gﬁqtﬁpf"atjo ﬁ’rfiee advance
travel pathoand;the b8 ¢hD +r2uaboad 59’ A eHSARY LY ndifSRES! 1 Vel V.

tending'to.displécé or deform the treadboard 5 about the

10 rollers 9 toward the stators 13A and 13B due to the ;J
magnetic attrative forces by the stators 13A and 13B can
be limited to the minimum. The treadboard 5 can accord-
ingly be reduced in rigidity and hence can be iight-
weight.

15 In this embodiment, since the first group
(upper side) of stators l3a and 13B and the second group
(lower side) of the stators 13a and_13B are disposed in
opposed relation to the advance travel path and the
return travel path'of.the treadborads 5, respectively,

20 the driving fofces, as indicated by arrows P and Q in
Fig. 5, can be uniformly applied to the treadboards 5
interconnected in an endless manner. Therefore, the
driving force at the advance travel path of the tread-
béards 5 is balanced with the driving force at the

25 return travel path, and each treadboard 5 can be moved
smoothly. And besides, since the reaction forces FP
and FQ acting respectively on the stators 13 at the

advance travel path and the stators 13 at the return



20 the driving forces, as indicated by arrows P and Qin Fig. 5 can be
uniformy applied to the treadboards 5 interconnected in an endl ess manner.
Therefore, the driving force at the advgng& travel path of the tread-
boards 5 is balanced with the driving for at the 25 return travel path,
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menber s-'3 supporting the stators urther, since the pair alns 10
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such a degres agftenRif%end jRee2ebantRt ihge 2hR0FrEadDaTdB UM GAWaY
fromeach other. 10 Next, the driving of the noving handrails 17

as well as the ehdkésg manhbe Goendkopedd Towtiransadtbehdedrivied with
reference to Figs. 6 and 7. The plurality of treadboards 5 interconnected

by the chai ns lSoroeanthedchainsaifeneedeonlyded have paistrehgiiy edkets 21A
and 15 21B at each of the entrance and the exit of the electri-
cal | y-oper at ed suah ahdegrekcapath prewveatcithef adjecendadireadihoagdss 5
inverted. The pair of sprockets 21A and 21B are fixedly nounted on a
rot at abl e shaft fpom moving away from each other.
. 10 Next, the driving of the moving handrails 17
~ as well as the braking of the treadboards 5 will now be
described with reference to Figs. 6 and 7. The plurality
of treadboards 5 interconnecfed by the chains 10 in an
endless manner are guided by a pair of sprockets 21A and
15 21B at each of the entrance and the exit of the electri-
cally-operated road where the path of travel of the
treadboards 5 is inverted. The pair of sprockets 21A
and 21B are fixedly mounted on a rotatable shsft 20
_ supported on the main frame 1, and the pair of chains
o 20 10 are extended around the pair of sprockets 21A and
21B, respectively. A pair of drive sprockets 22A and
22B are fixedly mounted on at least one of the two
rotatable shafts 20 (each having the pair of sprockets
21A and 21B fixedly mounted thereon) provided respec-
25 tively at the entrance and the exit of the electrically-
operated road. A pair of transmission chains 23 are

- extended around the drive sprockets 22A and 22B, respec-

tively, so as to drive a pair of handrail drive devices



supported on the main frane 1, and the pair of chains 20 10 are extended
around the pair of sprockets 21A and 21B, respectively. A pair of ‘drive
sprockets 22A and 22B are fixedly nou ;ed on at |east one of the two

rot atabl e shafts 20 (each having the g iT of sprockets 21A and 21B fixedly

d.th : vided ;. 25_tivel d th [ f
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agai nst th rive chain 23 drives the ive rollers

25 for rpt Fgoharfindiene wbeing hasdfaxediy a540hed ehe! Beikahat abl e shaft
20, and is disposed outwardly of the 10 drive sprocket 22A. A brake

devi ce 28 ifpllerd dzsl, | MiePDebee rchain o093t @rivesovher dpekiepeldlerorti on
of the rotary disk 27. For exanple, the brake device 28 conprises a disk
brake devi @5 it grethtiomol d t he. opposite side faces of the rotary disk
27. 15 In the above construction, when the plurality of '
treadboards 5 are dridaptary hiiskn2arisofirxeddybmounted, onh&hehai ns 10
connected to the treadboards 5 are noved to rotate the sprockets 21A and
21B, so thaotakable shaft 20, and is disposed outwardly of the
10 drive sprocket 22A. A brake device 28 is provided in -
opposed relation to the outer peripheral portion of the
rotary disk 27. For example, the brake device 28
comprises a disk brake device designed to hold the
dpposite side faces of the rotary disk 27.
15 In the above construction, when the plurality
of ﬁreadboards 5 are driven by the linear-motor to be
' moved, the chains 10 connected to the treadboards 5 are
moved to rotate the sprockets 21A and 21B, so that the
drive sprockets 22A and 22B on the rotatable shaft 20
20 are rotated. - As a result, the transmission chains 23 _Q)
extended respectively around the drive sprockets 22A and
22B rotate the drive rollers 25 of the respective
handrail drive devices 24, so that the drive rollers
25, together with the driven rollers 26, move the moving
25 handrails 17. When the operation of the electrically-
operated road needs to be stopped, the brake device 28

is operated to brake or stop the rotatry disk 27. By

the braking of the rotary disk 27, the treadboards 5 are



drive sprockets 22A and 22B on the rotatable shaft 20 20 are rotated. As a
result, the transm ssion chains 23 extended respectively around the drive
sprockets 22A and 22B rotate the drive rollers 25 of the respective
handrail drive devices 24, so that the Wri%e rollers 25, together with the

driven rollers 26, nove t he I.n alls operation of
the el ectri 5& ORRRd HRPY %gotnfge’a%t? lb%%‘édzg\hhghﬁrﬁREgagﬁ%ﬁe 28 is
oper,ated to br Q t the rQtatr dlsk 7. By the braking of the rotary
disk 27, the t ﬁﬁgfdgﬂ% q‘ li 1ét-opped t hrough the rotatable

Egg];tﬂl ignt ) h?th'[ ?gggtzarzég @peb g?/lcﬁfaéagvﬁg?hﬁuﬁ%éns*@dﬂ% t%rg%%ggagqgvar edm)ved
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Therefore, as shiQibid 3 bf Buhéf"fﬁhéh €S PO S SLRd. a&faé@ﬂt5€réét&-

nmoving in a direction of an arrow e treadboards 5D receliving 10

driving force fHodRrdd16s Hrd daded ps&ﬁht%e% teﬁﬂmaédcﬁ%tﬁéfeasynaassed
e

past this stator 13, with a reduced gap ween the treadboards 5D, and

al so pul |l the tieaiiboas ferd with omd avceheng tThebéfdpées 428, shbwAaugh the
chains 10. This pushing and pulling are carried out 15 each tine the

treadboards pasigass, twiterstthersrdadboarids e of SF capdr SRcatarhmygvihgn t he
treadboards 5D receiving the driving force push the treadboard 5F al ready
passed in a direction of an arrow, the treadboards 5D receiving
; 10 the driving force from the stators 13 puéh the treadboard
~ 5F, already passed past this stator 13, with a reduced
gap G between thé treadboards SD, and also pull the
treadboard 5F, not yet reaching the stators 13, through
the chains 10. This pushing and pulling are carried out
15 each time the treadboards pass past the stators 13, and
. therefore particularly when the treadboards 5D receiving
the driving force push the treadboard SF already passed
past the stators 13, a sound due to collision is
. produced. Thus, noises are always produced.
o 20 In view of the above, a spacer 29 is formed
on at least one of the opposed ends of the adjécent '
treadboards 5D, 5F, 5R so as to keep the gap G between
the adjacent treadboards generally constant, thereby
decreasing the change of the gap G. If £he change'of
25 the gap G between the adjacent treadboards 5 is
- eliminated, the collision will not occur, so that the

collision sound will not be produced. In this case, by

forming the spacer 29 by an elastic material such as



past the stators 13, a sound due to collision is produced. Thus, noises are
al ways produced. 20 In view of the above, a spacer 29 is forned
on at | east one -of the opposed ends of the adjacent treadboards 5D, 5F, 5R
so as to keep the gap G between the=adi3acent treadboards generally
constant_, thereby decreasing the change of the gap G If the change of 25
the gap & bHEehReR PReaagpEibAr theasPaseds 29 icanchawens ariyshivning | i si on
wi Il not ocgur, so that the collision sound will not be produced. In this
case, by foFWnGEiPRe spBcEig208pythe spPacer: 2%iis ifar: frpf!asf-he g 13F_-' 1+
L nhg, the spacer .29 can have a cushioning function. In Fig.
rSUb? ﬁ(ra gga(a:le;gé%ngsoFo?ﬁﬁgtoﬁf‘ghé Pgaef‘ﬁg°§r'b?‘leoﬁélml nt cﬁrQﬂﬂPQﬁI:%Be ;
he 5ot her 7t cSibok? coBRPoPR.E00FRS: FEallirs: omrdens, 4idl & GiA ?éﬁ ~
spectiyel t .2adi nd_tratling_ends nd B.of the
'[?egdboaér/dsé,/tlgér]rtﬁgeggggégg 5§‘ma§88§" Févi h?ds BEEES 137 MR P he Ilgaph ng
dtraili f L ard - [ i " er , IS
ot pr ovi doerorEaed! FoBBeEEERERITbH el Bpbldetd TRRAAY SRR 48 acen
respectivel hisqtseagb d WN LN B0 .o 4 oar ds
(SDP 5F,Eﬂghgféin%é%dﬁa?gngﬁ%h55539§§gghgfaegPtgﬁ?ég%$§%¥§ ibﬁ%gPthrough

the roll er b8 preiesa oaerﬁgscemeeiyt 8neRfie 2babifigsadld T5i¥4RNdi g
t hrough t he treadboards. “owever, ° . |
ends of one treadboard 5d in which case any spacer 29
10 is not provided on the"tréadboards.diséosed forwardly
and rearwardly adjacent respectively to this treadboard
5D.
As shown in Fig. 2, the treadboards 5 (5D, 5F,
5R) are moved along the advance-travel guide rails 4U
15 through'éhe rollers 9 moﬁnted on the opposite ends of
the shafts 8 extending through the_treadboards. However,
when the electromagnetic attractive force is exerted on
the stators 13 during the'operation of the linear motor,
the treadboard 5 tends to be displaced downward through -
20 the moving members 12. 1In order to limit such displace- '\J
ment to a small level, it can be considered to make the
shafts 8 thick; however, even if the shafts 8 are made
thick, a large load acts on bearings (not shown) for
the rollers 9 which bearings are mounted on the end
25 portions of the shafts 8. In addition, in the case
where a rubber tire is mounted on the outer periphery

of each rbller 9 so as to reduce noises, the rubber tire

may be compressed to reduce the gap between the opposed



when the el ectromagnetic attractive forge is exerted on the stators 13
during the operation of the linear hotor, the treadboard 5 tends to be

di spl aced downward through 20 the noving nmenbers 12. In order to limt such
di spl ace- nent to a small level, it car B# considered to nake the shafts 8
thi ck; however, even if the shafts 8 are nmade thick, a |arge |oad acts on
bearings (nét BAVLAY membepe 12opndr £he Ghatwrhda.i ndn amndug garRression
end 25 portions of the shafts 8. In addition, in the case where a _rubber

tire i s nount e@fokhen&ubbes, tige shorrems dhe, lifiqtdmey of, the xphhag ce
opposed - 18iFe; ADE HECRo T, SR BeTEsh SRR GLALPT AT AhaDe
o vhee Che VR BB e L, HEoreTieatl HhEY AT, ba HHRHIND TS cduted,
forte s chinoodheacsy iR S3o Srndn B hetsdily MU dobfeer ! VI N0
Koepi ng. he gas®r Shepdss &8 pieddit)a Wor P HRVIRIRTAE bl bAaS00 0

the noving nenpgp,-§& constant are provided on that surface of the stator 13
opposed to the noving nenber 12, the gap- keeping nenbers 30A and 30B being

spaced from each ot her i rhieh@ féiregClalsOBhdwn iV Higd. thardd endhpgi<ds 5. The
15 gap- keepi ng nenbers 30A and 30B are made of a sliding

keeping members 30A and 30B for keeping the gap g between
10 the opposed surfaces of the stator 13 and the moving
memberllz constant are provided on that surface of the
stator 13 opposed to the moving member 12, the gap-
keeping members 30A and 30B being spaced from each other
in the direction of travel of the treadboards 5. The
15 gap-keeping members 30A and 30B are made of a sliding
material.
With this construction, even when the electro-
magnetic attractive force acts between the moving member
12 and the stator 13, the gap g therebetween can be
i 20 kept generally constant by the gap-keeping members 30A
and 30B. Theréfore, there is no need to make the shafts
8 of the rollers 9 thick, and in the case where the
rubber tiré is mounted on each roller 9, the rubber tire
is not excessively compreésed. Further, since the gap
25 g is kept constant, the driving force produced by the
linear motor is generally uniform. Incidentally, in
the case where the rubber tire is mounted on each roller

9, a gap corresponding to the amount of compression of



material. Wth this construction, even when the el ectro- nagnetic

attractive force acts between the noving nmenber 12 and the stator 13, the
gap [err] therebetween can be 20 kept .generally constant by the gap-keeping
menbers 30A and 30B. Therefore, thefblgg'ho need to make the shafts 8 of

h | | ' Wh h bb ' ' d
each rol Fer te TRESPELBaFeR; PE (108, Gl when RAdPaiann t%éi%%?o%ﬁt”%ir,"”h
' th A ' te, . L | i f d by t
i noar ot cetegert Ry ok ERetH%A g by SR 1P Gt e L -
bb ' FSvE . ' t t
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the electrigrél M a IS e ah! ' t ween
t he gap- keepiﬁ%g ?rgmrr%grgﬁ%g%\gggg 30%“2??3 t yﬁ%%&ﬁ%‘}%gg "ﬂ

el imnatgs thetdthadyapt-reepingh tlembas sUBoak a8 MBS StrdowdiFa BPB bear
the overall weight o? ?he tPea board. The gap-keepi ng nenbersA§0A 5%% 30B

are the slivefghtiesiietheWtireidboardagde of a non-magnetic material having a
| ow coefficient of friction and a wear- 10 resi stance. However, since the

gap- keepi ng nenbers 3THReagdp3kBeping membeirac 30 tahd IBOB R EHEber 12,
the generation of the sliding resistance and sliding noises can not be :
avoi ded. Theliéding, membenewwhichFage madenof =ngor-magmEtiie nietdeisl 31 are
P e e ving a ' Tow coabeiciont of friction and a wear o o "
10 resistance. However, since the gap-keeping members 30A
. and 30B are in contact w;th-the moVing member 12, the ~
generation of the sliding resistance and sliding.noises
can not be avoided. Therefore, as shown in Fig. 10,
non-magnetic rotary members 31 are projected from the
15 moving member 12 (provided on the reverse side of the
treadboard 5D) toward the stator 13. Thanks to the
rotary members 31, the above-mentioned sliding resist-
ance and sliding noises are eliminated. The amount of
projection of the rotary member 31 from the moving member
20 12 is determined in view of the gap g between the moving ;}
member 12 and the stator 13..
Although the abovg-description has been
directed to the electrically-operated road movable in
the horizontal direction, this construgtion can be, of
25 course, applied to an electrically-operated road disposed
in an inclined direction. - _ .

- The present invention also can be applied to

an escalator inclined at an angle of around 30°. Fig.



treadboard SD) toward the stator 13. Thanks to the rotary nmenbers 31, the
above-nentioned sliding resist- ancé and sliding noises are elimnated. The
anount of projection of the rotary nenbep}éé fromthe noving nmenber 20 12

is determined in-view of the gap [err] betWween the noving menber 12 and the
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el ectrically-opér e 1n ort zon drrec
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di sposed in an In prese So can be
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-»1 11 .shows a treadboard 32 for such an escal ator. The treadboard 32

conpri§es a treadditd DIy 3G hi£h $KEpPIBSHHOSEI 6LL§ sapPSLELR

rei nforcenent franmes 34 of a generally triangul'ar shape respectively
supporting 3 tine |Riterdl sdilfe Qeodtidws O£ t £ige t €688 PP6ELDON 383, aari ser 35
extendi ng dowmward fromthe rear end of the tread portion 33 and supported
on the reinforasisst 35 cvetseriiinqindbvwnwantd r fitdmer shéorear endrofothers 37
rotatably supported by shafts supported respectively 10 on the front and
rear ends of theread rdertiorm3 fambesufported hen | therrginfercément

rei nforcenent frames 34. The treadboard 32 noves along a pair of guide
rails 38 throudirames f3bntanthdfrent rollers 36 and BIar Arohbeys A6t shown

in the drawi ngs, the treadboard 32 is connected .
rotatably supported by shafts supported respectively

) 10 on the front and rear ends of the reinforcement.frames
~ 34 at the lower sides of the reinforcement frames 34.
The treadboard 32 moves along a'pair of guide rails 38
through the front and rear rollers 36 and 37. Although
not shown in the drawings, the treadboard 32 is connected
15 to its adjacent treadboérd 327 through endless chains
to which the shafts for the rollers 36 and 37 are
supported, as described above for the electrically-
operated road of the preceding embodiment. A moving
member 39 of a linear motor is mounted on the lower
wa 20 surface of each of the pair of reinforcement frames 34
through support members 40, the moving member 39 being
disposed between the pair of shafts for the front and
rear rollers 36 and 37. The moving member 39 is formed
into a flattened configuration in the direction of
25 movement of the treadboard 32 and also in the direction
) of the width of the treadboard 32. Stators (not shown)

. of the.linear motor provided so as to be opposied to

the moving members 39 are arranged in the same manner



15 to its adjacent treadboard 32A through endl ess chains to which the
shaftsfor the rollers 36 and 37 are support‘ed, as descri bed above for the
el ectrically- operated road of the preceding enbodi ment. A noving nmenber 39
of .a linear notor is nounted on the=l dWer 20 surface of each of the pair
of reinforcement franes 34 through support menbers 40, the noving nenber 39

bei ng d|%pd§%dd%§?ﬁk§ﬁdtﬂb°ﬁﬁlf°6ft§ﬁaﬁ$§tpﬁﬁ ofe theoeleghricaklyol lers 36

and 37. The nDV| s forned.,into a flattened configuration in
t he directi?PFEﬁ gn@%tthﬁ Precefdnghsmbediments 4113 andemeEQii rect i oh

f th i dth_of t t b d 32, Stat qQt shown of t he | inear notor
grovigegnsdpﬁév?% S% é%ggéggéntéeFﬁseﬂogﬁﬁggaé egdbogands, in the

h ~.
ohoct 1| cal 13 32 [adstegorhe> Séﬁgsgfégié%ngﬁsn%?}&%g%frqsqr‘ifgrz fi\d to «fh
di. rin e
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be opposed to a | Ower end 3 e riser of e tréadboard Since the

reinforce % SHEs 84 BéeoB§8¥é§eﬂoah iBﬁek”Qﬁﬁ %P@ed%ftmﬁﬁn : | ower

end 10 35 e riser lower end 35S wll not be deforned e spacers

41 col | i de ¢hetiowi tFeadPogae32h . thslﬁEeVEhéﬂbeéhEB%%meHie firaffy boards 5
(5D, 5F, 5R) 33 are interconnected by t

34 are provided at the inner side of the riser lower end
10 35S, the riser lower end 35S will not be deformed when
the spacers 41 collide therewith.
In each of the above embodiments, the tread-
boards 5 (5D, 5F, 5R), 33 are interconnected by the
chains 10 in an endless manner. - Therefore, when the
15 driving force acts on the rear-side treadboard, the
chains can be easily'loosened, so that the rear-side
treadboard collides ﬁith the front-side treadboard. To
prevent'this; it is necessary to provide the spacers
29, 41. :fig. 12 shows a construction of interconnecting )
20 the treadboards in which the need for the spacers 29, _ ‘;/
4l'is_obviated.' More'specifically, adjacent treadboards
5 are interconnected by connecting members 42. The
connecting member 42 is made of a rigid material, and is
pivotally connected at its opposite ends to the rein-
25 forcement members 7A of the adjacent treadboards 5 by
pins 43 and 44. With this connecting construction, when
the left-side treadboard 5 is driven to move in a

direction of an arrow in Fig. 12, ‘the right-side

3



chains 10 in an endl ess manner. Therefore, when the 15 driving force acts
on the rear-side treadboard, the chains can be easily | oosened, so that the
rear-side treadboard collides with the frg t-side treadboard. To prevent
this, it is necessary to provide the spacefs 29, 41. Fig. 12 shows a

Che spacer o o, HRRAHSTRYTE 10 Prighed cEatPRal PRG SobfistEntd, baEnAEE: o
are i nter conneci£d 4y GA0SEhS "Gl ™EELPydZn The £AONECLLARORERLCS 431 °

made of a rigid naterial, votally connec S oppositée ends
to the rein- 2 r&%’@%g nmengel f ' t r 5S¢y pins
43 and. 44. Vvtﬁu%ﬁis co H%cting %%%é%?ﬁc%ﬁ%n?gazgﬁﬂ%ﬂeﬁﬁgggggiggetrgédboard

5 is dijven to yRygandhAasli 56611 P ot S8cAE] O4hdNnbibes anat Remkiyhkosi de
1 treadboard 5 i s pushed through the connecflng menbers 42, so that the gap

G between the tyKe t¢LPEMSGE£Es 55 I whieh wWHal@edthdbRiséoba, chliBedobli si on
between the two treadboards 5 will not occur, and noi ses and damage to 5

the treadboar dstie v I'lisbom GeDl Dengt Sbe bproaused. by the collision will not
be produced. Next, reference is now nade to Figs. 13 and 14. In Fig. 13, an

upper row of stators 13 diexte refieepencet bs now madangedFigsoppdsadd
relation to the advance- 10 travel path of the treadboards 5, and a | ower
row of stators 18. arknafignghdl, i an oppperdrowl afi shatorshd3r efuthet LineRr
path of the treadboards 5. Wen the passenger conveyor is crowded with
passengers, al |m@¥er are arranged in opposed relation to the advance-
_ 10 travel path of the treadboards 5, and a lower row of
~ - stators 13 are arranjed in opbosed relation to the
return-travel path of the treadboards 5. When the
passenger conveyor is crowded with passengers, all the
stators 13 are energized to operate the passenger
15 conveyor; however, when no passenger or a small number
of passengers get on the passenger conveyor, the stator
13G at the terminal end of the advance-travel path of
the treadboards 5 is energized either alone or in combi-
nation with the stator 13R at the start point of the
\Mf 20 return-travel path. By operating the passenger conveyor.
in this manner, all the treadboards at the advance-travel
pafh are pulled for movement, and therefore can be moved
smoothly. However, when the stator at the start point
of the advance-travel path and the stator at the terminal
25 end of the return-travel path are.energized, all the
treadboards at the advance-travel path are pushed.

Therefore, in the case where the treadboards are inter-

connected by the chains, there is a possibility that



stators 13 are energized to operate the passenger 15 conveyor; however,
when no passenger or a small nunber of passengers get on the passehger
conveyor, the stator 13G at the terniggl end of the advance-travel path of
the treadboards 5 is energi zed eithér+dl dne or in conbi.- nation with the

The. passhngal® CORVEDE 2FR HipeShaRncro. shat: kb Ft%vﬁegeaaa%e' :’at 5, qeﬁé’era“zg ‘
d -tr. I A i .
Smoathly.  oueted, FedhreRE oifaeCraliée e RRosh thE B Btvanco: 1 aver

pat h and trgqigé%ﬁiegi-the termnal 25 end of the return-travel path are
energi zed, a the treadboards at the advance-travel path are pushed.

Therefore, in the casgnwhgre 1be igaghgatdacars 14t 8l sb@igGlead by Ly

chains, there is a possibifity fhat e chains aré loosened;

that the ! iehoads #ffahbddcon!oppbbn guldeibnl kb RAChRARe SIS i

not advisable. In Fig. 14, all the stators 13 o I near notor are

arranged i reppsbasatiel 6f i e t eréhebodyancs, tByvehe i&iﬁg taha tyeadboards
5. By energizing all the stators 13, nost of the treadboards 5 at the

advance- t rstetoystl3 canost vof sthét BreadboadiisVbnatf ehee ad¥asddier efore the
treadboards can stably travel with the 10 passengers thereon. As descri bed

above, in ttrayelkseathicamnalwaystdbtaint the dpdvihg Foviceg amders which
Jointly CO$§;£efore the treadboards can stably travel with the
10 passengers thereon.

'As described above,?ih the present invention,
the stators and the moving members which jointly consti;
tute the linear motor are flattened in the direction
of travel of the treadboardssand_in'the-directidn of the

15 width of the treadboard, and the stators aﬁd.the moving
‘members are provided between the advance-travel path
and return-travel path of the treadboards. With this
construction, the linear motor can be mounted without
increasing the size of the passenger conveyor.

20 ‘Further, by providing the gap-keeping means i;ﬂ
between the stator and the moving member of the. linear
motor and by providing the spacer‘betwéen.the adjacent

treadboards, the treadboards can be moved smoothly.

i



tute the linear notor are flattened in the direction of travel of the
treadboards and in the direction of ‘the 15 wdth of the treadboard, and the
stators and the noving nenbers are provi ded between the advance-travel path
and return-travel path of the treadboards. Wth _this construction, the

|l i near notor can be nounted w thout increasing the size of the passenger

conveyor. 20 Further, by providing the S bet ween
t he .stator and the noving menber of the |inear “mﬂm'l lﬂ‘”ﬂml ng the
spacer between the adjacent treadboards,2@he treadboafds- cdn Be hoved

snoot hl y. 20 CLAI M5 1. A passenger conveyor conprising a plurality
of treadboards ipnterconnected in an endl ess manner and bei ng novabl e al ong

an advance- travéﬂiﬁgg% and a 5 return-travel path di sposed bel ow said
advance-travel path; and a _linear notor for dr|V|n sald tread ogr.ds
Tohatt ¢ ut e

mheée:n a pluralfi'ty of aﬂﬁﬁ%?QﬂﬁﬁlﬁRﬂ i f 1
10 travel of ESRRGARID TR ERRIGIT S dt ot 'e%%glaé% H%ar&»eaa P Csaa
ELgfggg?\r/\gZh ag% gﬂg hﬁﬂbe:é;%l sposeﬁlﬁ\een sal Eﬁc%gance%r avel path

and sai d ref Ur Nz BN AP U Uearice - xRN e On

reverse sides of said trea boa
path; and a 11near motor for driving said treadboards;

wherein a plurality of_sta;ors and moving
N members which jointly constitute said linear motbr are
formed in a flattened configuration in a direction of
10  travel of said treadboards and in a direction of the
width of said treadboards, and vertically overlie each
other separated by a gap therebetween; said stators
being disposed between said advance-travel path and

said return-travel path; and said moving members being

15 mounted on reverse sides of said treadboards,
respectively.
2. A passenger conveyor according to claim 1 in

which said treadboards are guided by right and left

advance-travel rails and right and left return-travel
20 rails; said stators being mounted between said right

and ‘left advance-travel rails and said right and left

return-travel rails.

3. A passenger conveyor according to claim 1 or

claim 2 in which said plurality of treadboards and said
25 linear motor are supported by a main frame and said

stators are dispdsed between said advance-travel path



2. A passenger conveyor according to claim1 in which said treadboards
are gui ded by right and [eft advance-travel” raiTs and right and left
return-travel 20 rails; said stators being aid right
and |l eft advance-travel rails and said right a nﬂﬁ " ﬁnﬁﬁwuﬂavel rails.
3. A passenger conveyor according to clainml or claf ms2 kN whi ch said,
plurality of treadboards and said 25 | i near notor are supported by a
main frame and said stators are di spose’it bet ween sai d advance-travel path .
21 and said return-travel path and al so between adjacent horizontal nenbers
whi ch const iang Said rekurn{travel gpath and phsedbgeweennadyacentcording to
claim3, in which said stator is disposed in such a_nmanner that 5 sai.d
stator over IRGILZONLRY, REBRAE S| WhAGH FORSL HEWF ¢ c821@ Mmaint fEamei ght of. sai d
passenger caonveyor. assenger convgégr according to any one Of

claims 1, 2%md 3, iﬁlS-Rﬂﬁ%qP{\%‘?oc%‘E 5 aFeOLAIngged FHAPRrALI &R to the
conveyor acelIE O FEARE IF HenoRed, B sk 2 meapetEBRE ors of said
travel Tpat h ool TSR eI kot SRS el ™NS 4T Mounted So.
 gap- keep! ng ARSI I R PO OF Tap JEESat Slhdepbli 0t

5. A passenger conveyor according to any one of

claims 1, 2 and 3, in which said stators are arranged

in parallel to the direction of movement of said &
10 treadboards.
6. A passenger conveyor according to any one of

claims 1, 2 and 3 in which stators of said linear motor
are disposed between said advance-travel path and said
return travel path, and moving members of said linear
15 motor are mounted so that said moving members can be
vertically oppdsed to said stators, and gap-keeping
means is prdvided between said stator and said moving
members to maintain a gap therebetween. |
7. A passenger conveyor according to claim 6, in
20 which said gapfkeeping means is provided on said moving
‘members and projects toward said stator.
8. A passenger conveyor according to claim 6, in
which said gap-keeping means is provided on said stator
and projects toward said ‘moving members.
25 9. A passenger conveyor according to claim 7 or

claim 8, in which said gap-keeping means has a



menbers to maintain a gap therebetween. 7. A passenger conveyor
accordi ng toclaim6, in 20 whi ch said gap-keeﬁrng—WE§ﬁ§—T§—5F%V|ded on
sai d noving nenbers and projects toward said stator ssenger
conveyor according to claim6, in which said gap ‘!ﬂ&)@“ﬂ!ﬁmﬁ“m pr OVI ded
on said stator and projects toward said noving

passenger conveyor according to claim7 or claim8, in which said

gap: keepi ng neans has a 22 rotatable ne2®er at its projecting end. 10.
A passenger conveyor according to any one of clainms 7, 8 and 9 in which
sai d gap- keepi ngohatablesmembieroatainenprajectivgnendrial . 5 11. A

passenger conveyor according to any one of claims 1 to 10, in which said
statoms_.face satf-novi nd EéﬁﬁéﬁgeﬁtC§§V§Y§Hvéﬁé@rﬂﬂageFopQPH gnesgfd
treadboards and at .said return-travel path of _said &ﬁeadboards 12.
passenger conve?%ﬁlﬁﬁcardpnﬁngochﬁlWPEE Baidogapr-KREPANG: BEBPE £5ci ng the

advance-travel §ﬁ h and_stators fa |ng e reiurn travel path are
alternately arr éﬁdo n tHBHaWPSBF ?F&@ of said treadboards. 13.

A passengeg conygyor acgo a Gl aj t 2.¢n which
there is p$OV|d¥ ‘a rot%r?gﬁggﬁégr ?%9&%98 F%g°ﬁ8&%he%§58ﬁys§F§ of
t readboar ds a”dchthglhEBdiﬁ"inoﬁﬁ&ﬂg 8h ESBEBtéﬁbdeEéaeﬁﬁarﬁév&h@”g a
di rection of novenen sard mbving handrai s berng

members at said advance-travel path of said treadboards

and at said return-travel path of said treadboards.

\/ 12. A passenger conveyor according to claim 11, in
10 which stators facing the advance-travel path and

stators facing the return-travel path are alternately

arranged in the direction of travel of said

treadboards.
13. A passenger conveyor according to any one of
15 claims 1 to 12, in which there is provided a rotary

member driven by the movement of said treadboards and
moving handrails on the sides of said treadboards along
a direction of movement, said moving handrails being
driven by the rotation of said rotary member.

20 14. A passenger conveyor according to claim 13 in
which there is provided a brake device for applying a
braking force to said rotary member.

15. A passénger conveyor according to any one of
claims 1 to 12, in which there is provided a first

25 rotary member driven by the movement of said

treadboards, second and third rotary members which are



driven by the rotation of said rotary nenber. 20 14. A passenger
conveyor according to claim 13 in which thére i's provi ded a brake devi ce
for applying a braking force to said rotary nenb senger
conveyor according to any one of clains 1 to 12, NIMHMI mg@ﬂs provi ded
a first 25 rotary nenber. driven by the nnvenenb sal oards, i
second and third rotary nenbers which are 23 driven by the rotation of
said first rotary menber, and noving ha@8rails provided on the sides of s
sai d treadboards along a direction of novenment; said noving handrails being
driven by thériveat byntbe srotatiennef. Sald-ﬁéﬂﬁﬂynmgﬁﬁy'memhﬁﬁhéﬂyibelng _
provi ded a brake device for: applyl a braking force to said rotary HEHber
16. A pa@?Eﬁ@ErhéBﬁF 1&9 %ttlﬂem%dﬁﬁ 9fh 8&4i%h said fir

rotary nenber act |de for Uldl e inversion of, said Ireadboards
bet ween sai dt¥§2 °§JF§ 4} MPVEIERYY- t oy

feé’nEZi?P%Z{é, ﬁg%eé %"”" P Yo Iﬁher A R Sﬁgat ed
rrrrgl ntermsﬁl ﬁg 5333 \;\i‘/g’%%a;%if%g Lce%t\él %g’d@c‘)}%&ﬁ %?ngé C)'J;B?‘%:"‘Eeadboard

constructlon c i cushi oni ng
function. fﬁ&? g‘i’iig’q“ engg’?aggn&efg}"eggctog:él ng to an§ one o?r claims 1 to
18, in Mh|Ch18@'d tr gagdRe¥ehyed oVeRT according to claim 15, in

which said first rotary member acts as a guide for

guiding the inversion of said treadboards between said \/
10 advance-travel path and said return-travel path.
S 17. ‘A passenger conveyor according to claim 1, in

which said treadboards, respectively, are supported by
a pair of right and left endless elongated members; and
.said treadboards being provided with a spacer for

15 maintaining a gap between said adjacent treadboards.
18. A treadboard construction according to claim
17, in which said spacer has a cushioning function.
-19. A passenger. conveyor according to any one of
claime 1 to 18, in which said treadboards are formed

20 such that the surfaces of said treadboards opposed to
said stators which constitute said linear motor are
formed in a horizontal direction and that magnetic flux
of said stators intersect said surfaces of said
treadboards vertically.

25 20. A passenger conveyor_according to any one of

claims 1 to 19, in which said treadboards have a

-}



20 such that the surfaces of said treadboards opposed to said stators
whi ch constitute said linear notor are fornmed in a horizontal. direction and
that magnetic flux of said stators intersect said surfaces of said
treadboards vertically.- 25  20. - A passenger g to any
onesof clainms 1 to 19, in which said treadboards hgmm“‘““ﬂﬂﬂmﬂ i ng
portion which rotatably nounts thereto connecti ng neans r M nsertonnecti ng
adj acent treadboards. 21. A nmet hod of @gerating a passenger conveyor 5
conprising a plurality of treadboards interconnected in an endl ess manner
to form an advamsambizng pqritiomwhich aratatablay aoyndish tdieyetsed bel ow t he
advance-travel path, and a |inear_nmotor for driving said treadboards said
l'i near(_not or belmf}QﬂtrﬁI}%/m ifar @W@%@ﬂtslnﬂ) adjagienthovi ng menbers
which are forned intQ a flattened configuration in a direction of travel of
sai d treadboar dEEERARARTAKY rection of the mndth of said treadboards and

vertically overlj £ each _ot at ed ap therebetmee sai d novi ng
menbers being 1 prO\fT (fbeg:rtﬂ?esog %ﬂ q{gr‘eg%ﬁ ors of
sai d Ilnear not I | |t on
of the operatlo%'r sal glggas \é'ﬁjg%arﬂﬂ%\%yo#e%q{a%}n\%%aaﬂﬁccord| ng to
claim 21, in whigh &P fl marifdeUd Eorll 'afl MavinddIt dd 2 pdBH Ynd % SUCh

t hat one

return travel path disposed below the advance-travel
path, and a linear motor for driving said treadboards
\— said linear motor being jointly constituted by stators
10 and moving members which are formed into a flattened
configuration in a direction of travel of said
treadboards and in a direction of the width of said
treadboards and vértically overlie each other separated
by a gap therebetween,'said moving members béing
15 provided on said treadboards,
wherein the stators of said linear motor are
selectively driven in accordance with the condition of
the operation of said passenger conveyor.
22. A method according to claim 21, in which the
.20 selective driving of the linear motor is such that one
of said plurality of stators which is disposed in
opposed relation to the downstream end_of the advance-
travel path is always energized during the operation of
said passenger conveyor.
25 23. A passenger conveyor substantially as herein

described with reference to and as shown in Figs. 1 to



of said plurality of stators which is disposed in opposed r ion to the
downstream end of the advance- travel path is yS energized durtng the

operation of said passenger conveyor. 25 m““conveyor
substantially as herein described with referenc ‘M\ ﬂu in FIgS 1
to 25 7 or nodified as shown in Figs. 8 and g.. 16, Fig® 12, Fig 3
or Fig. 14 of the acconpanyi ng draw ngs. 24. A treadboard for a
passenger conveyor substantially as any2herein described with reference to
5 and as shown in_the acconganylng drawi ngs. 25. A et hod of : -
operating a paREnR@Ifiedagoshavnyén Biga.| Bnand Aot Big.sdBst EAgi.al |y as
herein descrifed wth referepce to t he acconpanyi ng, draw ngs. .

12, Fig. 13 or Fig. 14 of the accompanying drawings. Lo

24, A treadboard for a passenger conveyor -

substantially as any herein described with reference to

5 and as shown in the accompanying drawings.

25. . A method of operating a passenger conveyor

driven by a linear motor, substantially as herein

described with reference to the accompanying drawings.
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