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1, : HANDRAI L DRI VI NG APPARATUS FOR MAN- CONVEYER I
CKGRCUND OF THE INVENTION 1. Field of the Invention The present
|nvent|on relates to a handrail driving apparatus for a man- conveyer. 2.
Description of the Related Art Figures 1 to 3 show an earlier handrai
driving apparatus for the man- conveyer. In the figures, a main frane 1 is
generally referred to as "truss" constituting a main body of the
man-conveyer. In the main frame 1, a fodtstep 2 is arranged so as to travel
~along front and rear wheels' guide rails 3a, 3b, 4a, 4b provided on |eft,
right, top and bottom stages. This footstep 2 is constituted by nunerous
steps nutually linked in the formof an endl ess conveyer through axles each
penetrating respective one link of left and right footstep chains each
constituted by the order of six |inks per step A footstep driver 5 is
crranged in tPELANDRAIL DRIINGABPARABUS FORMANCONVEYER uppor
stair's side of the main frame 1. The footstep driver 5 is constituted by a
notor, a reduction gear unit, driving sprockets for the left and right
footstep chains and so on (not shown). Handrail belts 6 in the form of

endl ess belts are drawn g G@m@mﬂiﬂ NIIONut er peripheries of
| eft and rlght paraq%@ts %ne I and right handrall belts 6 are driven by
a driving dnFielgefithedayeBEPBw and do noves synchronously with footstep 2.

Since the ear Th%r resssl imviention\ielstes o ar kdndrafladriving apparatus/forea mars! udes
a pair of nmechani sms arranged inside the main frame 1 symetrically, we now

describe t RBI¥RYS nechani sm on one side, hereinafter. Wth respect to the
f oot step cRaDesdriptiongofsthredRéekted dati ng t he above- nentioned footstep driver

Tt corally v P?é’\‘%%kf X S%@x%ﬁa. P6g indoil QrkEIEREpEaRE Rof theifan,

vicinity otonweyer i duethedfiguies, amaaimoframend 4$ gg@@xtallb’nre(fﬁrlp doras Tiressne 1

i's a rel ay chflkgfutthg'd iiAinBSdPbe thd BEH-B8hvayéld In the main frame 1, a
footstep 2 is arranged so as to travel along front and rear wheels’ guide
rails 3a, 3b, 4a, 4b provided on left, right, top and bottom stages. This
footstep 2 is constituted by numerous steps mutually linked in the form of
an endless conveyer through axles each penetrating respective one link of
left and right footstep chains each constituted by the order of six links per
step.

A footstep driver 5 is arranged in the vicinity of an end of a horizontal
section on the upper stair’s side of the main frame 1. The footstep driver
5 is constituted by a motor, a reduction gear unit, driving sprockets for the
left and right footstep chains and so on (not shown). Handrail belts 6 in
the form of endless belts are drawn into the main frame'1 through outer
peripheries of left and right parapets. The left and right handrail belts 6
are driven by a driving unit mentioned below and do moves synchronously
with footstep 2.
Since the earlier handrail driving apparatus for the man-conveyer

includes a pair of mechanisms arranged inside the main frame 1
symmetrically, we now describe the only mechanism on one side,
hereinafter. With respect to the footstep chain driving sprocket forming
the above-mentioned footstep driver 5, a handrail sprocket 7 is arranged so
as to rotate coaxially and integrally with the footstep chain driving
sprocket. Arranged in the vicinity of an oblique part in the horizontal
section of the main frame 1 is a relay idler 9 which operates together with
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2 '%he handrail sprocket 7 through the internediary of a first handrai
sdriving chain 8. The first handrail driving chain 8 is wound around an

i nsi de sprocket 9a of the relay idler 9. The relay idler 9 further

i ncl udes an outsi de sprocket 9b around which a second handrail driving
chain 10 is wound. After being wound around the outside sprocket 9b, the
second handrail driving chain 10 is woun? around an idler 11 disposed in

t he oblique part of the main frame 1. Subsequently, the chain 10 is raised
and successj Vv nd a ound respectiy ckets. 1 d an iLnternediate
Nl er T4 S hapdBLepiockst 1 bravEh dae nieoRe A, Ok DoLhuIdTa SRYINE pos.
in this caghiim8. hql'lﬂiﬁrdt Hnideail driviag! chald 8lisswoand drouadsn iisidd | i ne
along a togpfa e.of t haEéjra'lF elt 6. Further, the second handrai

driving ch turned to the relay idler 9 after being
wound around Theeredayidlepdl farttiesdnoludestameutside spfocket Ibcareundhwhich ay

dl 9 ' | t t

hor { zont 5%’#@%@%@%{3 AiyiEate 10 430084° ARCEOIHE OB R
expansi on &lie putside sprocket @tyithe gecond handeaih dsiving ishainil0ds swowndce t he
rolay 1l ehround al ke 11 i fspseRfith oul céu%cﬁlﬁ%g?ﬁe‘rﬁ‘ﬁn%hfﬂenﬂ sprocket 7.
Simlarly, e tenS|on r ov] de W th t ensi on
adj usting &@équ%nt ¥ irgisegrand,sucgessl )SWQJ“ AIOYIHE t ensi oner

15 downwar @eﬁiédﬂ% §ﬁi@cﬁét%01@ana&namemase idlepfi4t heTlsegprodkeendnai |
driving chai

10 b . . handta
appar at us, %gga&}ggglq%péixﬁc}ry 8‘9&{ a HIH@I]HX:@ré(?ﬁr {IJJ |‘%”3ei Bf cb@?rglf i ng
fcoaX| al agdrmﬂggvlaéelwlt?kﬂﬂspeselﬁd)m atstraightline ddong agopiace loftthef t he
t st
| ncer nodi aPgigfaif bttt FlfitR & sefofit rardrall AR i 1¥ic 1%rored
through t handerctmaedatncthalrelay idlen8 tmbemg womrd aeaped alteasmmﬂﬁlarl

driving V‘“Qﬁlasoflazt rotat ed to frictional-drive the handrail belt 6.
~Further, :ﬁee éa)igd .arran d,sq .as to respgctivel k/qé)@pose t he

handrail dri v 18 previdesh ¥ty adension ysting 8 Cfromthe
under si de. whichpretriaes lmlriztﬁltﬁll hamwmahlﬁlﬂhtloﬁ of&hum&d Segtllowt thee

o ke ben G ek o B S, o7
certainly. adjustedsirte the relashidisr Oris neged dn dhe eppositeidiradimmobtheat i ons of
the handr aigylh) (pRSCIRRPAT 2SHRilateHIPRTSRMEVES i Bodiaen, 6hife " eaui red to

downside, with a tension adjusting stud 15b. The manipulation of the
stud 15b to pull the tensioner 15 downward allows the slackening and
expansion of the second handrail driving chain 10 to be adjusted.

In the earlier handrail driving apparatus, when driving to rotate the
handrail driving sprocket 7 in coaxial and integral with the footstep chain
driving sprocket of the footstep driver 5, then the relay idler 9 is rotated
through the intermediary of the first handrail driving chain 8 and
additionally, through the second handrail driving chain 10, the respective
handrail driving wheels 12 are also rotated to frictional-drive the handrail
belt 6. Further, rolling wheels 16 are arranged so as to respectively
oppose the handrail driving wheels 12 while interposing the handrail belt 6
from the underside. In this way, since the handrail belt 6 is urged against
the handrail driving wheels 12 under pressure, the frictional driving force
of the handrail driving wheels 12 is transmitted to the handrail belt 6
certainly.

Meanwhile, with an increased diversity in the applications of the
handrail driving apparatus, the man-convéyer has been also required to be




3 set outdoors or have an increased lifting span, in recent years.
<Correspondi ngly, the apparatus has been necessarily required to have an

i ncreased driving force in order to prevent the handrail belts from
slipping with respect to the driving unit due to raindrops, the increase of
traveling resistance, etc. For such a requirenent, it may be expected to
enhance the pressure of the handrail driying wheels 12 and the rolling
wheels 16 on the handrail belt 6. However, this counterneasure is not

preferabl e because it causes fhe |if fs?rié] of t.he belf 6, the wheels 12 and
the rol | i n§ehABKIONTS Ot VS@‘%W@W&” SRAR 18 TeCENt ¥eYSner al |y adopt ed

to i ncreaSQ:dﬂ'i;@spUMﬁ'%lwfth% Epp@ﬁmls h’ta$ bée?m’r?@esm_ﬁ Irequitetite hild amg wheel
in pairs. . | d. Sho e. conventi gna ndr ai r S

adopti ng  HRCHEBSkL SEBIRE Satt EoomE unenret pigarafi bl RoRERBRBIE | o
provi ded wiwith frespech so thadriving wnigdwe ée rsinZizopsydhedncrease loftpavelirg s 26,
I n additior} %ga}‘?g:gr &ai rs of driving wheels 12 and four rolling wheels 16
of Fig. 1. F E arrangenent a second handrail driving chain 20 is wound
around t he relEoy sughex regquirementy itmay beexpected tercnhense the pressuge of

e B ?‘?ﬁgﬁiﬁﬂﬁg"’?‘?%e  p2ticite AllMgWhEIRACoAth Radeall he
to wind ar i nflOWeveTa this; couatermeasug is pRk PE‘Fé?#ﬁQd"%l@uﬁg Ak FASSRound
over the ngkéiiFebaf ofRhebett 6, the wheélew2 had dheirdlliig wheglsheed He2?2

t hrough an internedi at.e igdl er. 24 and_f.i nal,l nd arou t he tensi.on
rol l er 15aSHPTEAEd; 03@1@‘? §i Hr}étgeilgmﬂy aﬂeﬁ%ﬁ’%&%@#‘g’e&ﬂwﬁﬁeﬁt i oned
ar r angenenthe handrail daiving wheel aad therrodlingvelieed infpaitsy. 1, the rotation of

. 8 and
cooperati ng. diiBl %3@@%%‘#%3@4‘%@&@2\929%9@! iRy aBpRREL allopliR ths, i g

chain 20 t @aboyesmentionad covnteimasasure.n dhus, theshownappagatasts provided
a2 heaith TBubhefdfail drd We}i‘éﬁ%ﬂ foutToYliAg WS 2624
ei ght wheels do rotate to, frictiqnal -drive {he, han l belt t her
with the r @dﬂat}a@nmg@u&pm OF SINIVIRgW §el\§lal)j, ang, gom Foilng ¥ Pe@ he
Lo o o £ s sttt sdmmm it ving SO leblond e <
nandrai | asrong the SN Hlen & aBg Uil 1opRE biitnby Blanthiedr the MREHTRR .00
t he nunber sprotketsil3i of finirhiangirailelrivingwheels! 12 thronghl thedntermediate second

idler 14 arranged therebetween. Subsequently, upon completing to wind

around intermediate idlers 27, 28, the chain 20 is further wound over the

next-coming sprockets 23 of four handrail driving wheels 22 through an

intermediate idler 24 and finally wound around the tension roller 15a of the

lower tensioner 15. :

According to the above-mentioned arrangement, as similar to the

earlier apparatus of Fig. 1, the rotation of the footstep driver 5 allows the

handrail driving sprocket 7, the cooperating driving chain 9, the relay idler

9 and the cooperating driving chain 20 to rotate in association with each

other. Consequently, four handrail driving wheels 12 and four handrail

driving wheels 22 in total eight wheels do rotate to frictional-drive the

handrail belt 6 together with the rolling wheels 16, 26. In this way, the

driving force of the handrail belt can be increased as the number of driving

and rolling wheels does increase.

However, it should be noted that even the above-mentioned handrail

driving apparatus has a problem as follows. That is, to increase the

number of handrail driving wheels and rolling wheels causes the second

handrail driving chain 20 to be lengthened extremely, together with the

in total



handrai|l driving chain 20 to be | engthened extrenely, together with the
4 necessity of the internediate idlers 27, 27. Therefore, the resultant
handrai|l driving apparatus is conplicated in its structure and al so
requires to adjust the alignment of nunerous idlers and sprockets in the
sane |ines, thereby causing an operator's work for establishing or

mai nt ai ni ng the apparatus to be troubl esagre. In order to solve such a
drawback of the apparatus, there is further proposed a handrail driving

appar atus equi pped wi.th, a footstep,.chaj a.power soyrce in Japanese
Unexami ned DPSEESAY ﬂgﬁlq intermediate kdleys k@z 52-— g&ggf_ore, *ﬁ%&eé}lﬁﬁﬂg f oot step
fﬂai nis gﬁ!aﬁﬂ?i#iﬂ ﬂri@itfiﬂg ia%pdn%tﬁg fis e&ﬁ]plica@??](t imitsls!tnitcturmmd alsd fe(n:{;umsse of
e successive. S S, W one r ough- avi ng
two front Inagiutas aliedimdiat R Retoys tHp i shtickell bt IheShufl hdk
posi t i oned th¢reblyecamsimg an dperawrisewoik dor astaplishingwr maintadningthest ep i s
secured to ' t he through-hole. OnMng to the structure,
it is nece?i’gﬁgf'ﬁﬁ%?og)%sr}g(ﬁ%%gpgmﬁhi ch is provided for obtajni n?ht he power
from the foot dn@rdento solvesussl adrawhacl o the appamiusithere éSefuf, &hi ch woul d
interfere I hs ' \ i [ i Thi s
del etion \A/\(ﬁjlﬁf)ﬁo%(}?ayg&?émg%ﬁg? %Pg%?a\‘\%wgtéﬂ%u:iﬁﬁe@%}ﬂ} ?ggoﬁsﬁag%ﬁﬁms? ; iar S
turning se®OVRT sTurce dn Jppanese dngraming ga&@ﬁ?ﬁ\‘ﬂﬂg@{&n &f‘?lﬁu) E\gos%r ocket
by its nun®gR4s.t eeth. However, there would be raised a problemif deleting

the tooth fromthe .sprocket i,n.mesh with:;th My [ raLght .
Because the d b MF@pc%B 13 ﬂ&nr‘r?gm Rg‘“’g@%& ﬁ%%ye%&t%ggihtlmﬁgpr ocket
and the chaonstitutixg datofitheauedessive fogtsteps, weitle ong thheughrbele ipener
transm ssi 4 he MR E | | ON
It is ther 8??1&9@ éﬁg)glfﬁ"@@ngftv%%go& gvsheerﬁls F%t\e}%}rl\?q (E)n jille) ;f)grlorgér -éﬁ’ ) h]gan/ rail
driving apphreughshols is pesitigned @t vy eentenpidheineighberiagiping; whilegachang

al so faci |l ighgts ’ié‘Ee(ﬁﬁ@ﬂfEb?ﬂé%x‘l@EEné&aﬁﬂ'gltﬁé thitfug-helEreNOwing to the

Che: hands aiSTUSEHIC, & LRSCESATy TaBGhSRIRBEER VRO BPIOVIGRER Graripeteon |~
from the fgquwéehoahtiefootsteplditainPicedeletd ohbafithe sprocketietesthwhéskr i bed
o oro oy SroRf aBiee R e theifiR I cBnheBibi With ThE A, 1 ddf¥ante.
This deletion would not cause any problem when it is applied on an

upstairs turning section of the apparatus where the chain meshes with the

sprocket by its numerous teeth. However, there would be raised a

problem if deleting the tooth from the sprocket in mesh with the chain

traveling straight. Because the deletion would cause the meshing

condition between the sprocket and the chain to be deteriorated thereby

influencing the smooth power transmission therebetween.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a handrail
driving apparatus for the man-conveyer, which is simple in structure and
also facilitates the operator’s work to adjust the alignment of constituents
and carry out the maintenance and which is capable of driving the handrail
belt effectively upon smooth receipt of power transmission from the
footstep chain.

The object of the present invention described above can be
accomplished by a handrail driving apparatus for a man-conveyer which
includes a plurality of axles each having a footstep fixed thereon and at
least one wheel rotatably supported on each of the axles for guiding the



i ncl udes a plurality of axles each having a footstep fixed thereon and at

:l east one wheel rotatably supported on each of the axles for guiding the

5 traveling of the footstep, the footsteps being arranged in series, and
at | east one footstep chain arranged on one side the successive footsteps,
the footstep chain consisting of numerous |inks successively connected with
each other in an endl ess manner for fixithg and allowing the axles to
penetrate every footsteps, the handrail driving apparatus conprising, at

| d dr d

ndapt ed sottaveliBe et e SRR BiSdatsteps rifin SRR i Sartesy dpplid6ss

Ean convey eneffootstep \chain atrangedtost epe side the sum:ebmdrfmoltstdps Mheg sprocket
oy 35 "t hEOPRIAR ¥hiin ffSiife P?@?E@e@mﬁi%ﬂ SucbsSHRLY BRALCRH WIFD, °°
among t he taehlothemia an endlesstaannenosi Xl@@eﬁld:@]r ﬁﬁ@pﬁrﬁhﬁ ¢otQ he axl es
are elimn Eﬁgtrﬁga éve &té’teb@tt?ﬂ"gl:flﬁ{lrﬁlrﬁialhcgt}g & fftus com nsi’n egond

spr ocket a range a Pg\){,ﬁl al I ving spr c et 'S0 as to
rotate int égashiong side £ anan-conveyelihandrai |l driving chain wound around

the second sproclkdiandeail dnvmg sp@obl@étﬂﬁd?d tedrsbvﬁtobm%liwinhmﬁé fobtstep vi ng
chai n. }/xv th the ar.r one B} ﬂqutv forcg for
driving t hEBAYhERANC %F‘F\ﬂ%ﬁgeéﬂ%ﬂ ﬁoalﬁ{ﬁy?hémh@ﬂ&%ﬁ % qs %}bqgr 9 from
the foot st dpndiwil drivingispgocket Having aqulurality dfteetin of (W\lwmhanumblenu@ant he

nandr ai 1 o RmBRESE Hihes AR CAThehtighe? SR UK cCOREIIAR 0 Y, |,

handr ai | IVI aln nor 'S necessar

of the appﬁoatstsp,mvmc thes) amoag thedeeth, ong oxmose m@@thtwlapn@dng
apparat us %E Boh@itfftd i &2 4 RIIMANARA 36X o lifitciererRORE! at e

section of . veyer, It 1s possible to sinplify the structure of
t he upst ai R¥&ection of the man- conveyer. Furthermore, if only establishing

Zom% handrail dr B\Seﬁﬁnd@ptrécleéthdrgem gt w@haiswltlclthﬁ th%ndfmhdtﬂvengandral I
riving power cO i she Sir n e present 1nvention,
preferably ‘?fg(eﬁgﬂoq’sg,i 03%6\/'1%% E‘éf‘ﬂ&{%‘é’l ar t her conprises a pair of
guide rails for gliatidrailtdrivibgathsie yeoymd around thosegondsprooket;and dri vi ng
sprocket, one of t (ﬂHil lY&it)itﬂggjﬁgd?%[amﬂ QRa {anforvvard pat h si de of

thetravellngfoot eps ran ed on a_return path
side of the t™Withithsgrrangemenssnentioned aborve, the drlvmg force for erlng

the handrail driving chain and the handrail belt is obtained from the
footstep chain driving the footsteps of the man-conveyer through the
handrail driving sprocket. Therefore, since neither conventional long
handrail driving chain nor intermediate idler is necessary, the structure of
the apparatus can be simplified. Additionally, since the driving apparatus
of the invention can be arranged anywhere in an intermediate section of the
man-conveyer, it is possible to simplify the structure of the upstairs section
of the man-conveyer. Furthermore, if only establishing some handrail

. driving units of the identical structure, then the handrail driving power can
be accomplished as desired.

In the present invention, preferably, the handrail driving apparatus
further comprises a pair of guide rails for guiding the footsteps passing
through the handrail driving sprocket, one of the guide rails being arranged
on a forward path side of the traveling footsteps while the other being
arranged on a return path side of the traveling footsteps, wherein the
shortest distance between the guide rails is substantially equal to the
diameter of a pitch circle of the handrail driving sprocket.

In this case, since the above arrangement allows the handrail driving




shortest distance between the guide rails is substantially equal to the
.dianeter of a pitch circle of the handrail driving sprocket. In this
case, since the above arrangenent allows the handrail driving

6 sprocket to mesh with the footstep chain on both sides of the forward
and return paths, it is possible to obtain the driving force fromthe
footstep chain certainly. In the abOﬁe-nentioned arrangenent, nore
preferably, at |east the guide rail on the forward path side is arranged so

that an inside_end thereof directing the. handrail .qri vi rocket qccupies
the exterispragkesto &ﬁsélrwéﬁho@ﬁaﬁaowppt 1?_\9#2‘?%[“ SlaP$ QEfEEC 2&‘8 ?98 In
this case, rdtirh pabg it ¥ Sodstblr t@VsHYaire the dtivieg frdevfrom tiecfeotstap from
interferi nghvu t Nandrail driving mechani smcertainly. Note, in

addi ti on t BNAWECH ‘constituents, the handrail driving apparatus may
i nclude at | efstheaboyeimentibn¢d antangementamore prdfarablyhat ¢hee side of

he handrail .dri f ' ol i :
hi fring ofuiderioRahEIOTkans bl shisSs PR sS Uil hn inside ol hErqut=e
drivi ng f odirectingrthethandsail drisringrspracket oegupigs the exiggiarof agouder he

pr esent ingm%nfttﬂéhﬁ H?iphmiﬁggg*&ﬂ&tg handrai |l driving apparatus for
a man- conveyer I 'ch |npﬂu es a plaralit ax| es ,each having. ot step

! ] y O af
fixed ther eonlnftlisgaseetds M&%&Pfﬁﬁﬁ%&gﬁsm%ﬂ%n&?h@g&mﬁo%e
axl es for guedfeithg RatH & Reakliald defvinBméaRimismicertdialy.oot st eps bei ng

di . at t ' f ' . I d :
fhe successi viNatgoin Addiion e fiead¥e pORNHERLS 18 BaRHEATRERIRE, ous 11 ks
slulcce_ssi vtehppatﬁnnemze}dinnlude aad:éasomerguideqﬂammimanggclﬂmn thiexi ng and
al | owi n e axl.es. . - vi n
oo RSP o DAY AR B ey i 9
pl ural groups Intthis case, shifting of thefeotsiepichain gan bieray @Q@ééﬁ&btéﬂh&eed SO

t hnwi . . fo : ) ) f
o ving-t et PERARIBHAPTRIi I, RS (el ity 27 o e

plurality of #aodyig W]FWWF{BEFHY@%WE é}/%ﬁgﬁ}gg E’égl‘;ﬁerdgg Ylléggﬁ%p\y as the
nunber of ldrivifig@ppaeaiasTor agnaﬁ-cmwdyeﬁmﬁeh,ipohm&@%mmﬁty ofiamhes t he
Loeth, one gt Tohad S bIER LR Eah SRR IFAISA L RSaER ©
supported on each of the axles for guiding the traveling of the footstep, the
footsteps being arranged in series, and at least one footstep chain arranged
on one side the successive footsteps, the footstep chain consisting of
numerous links successively connected with each other in an endless
manner for fixing and allowing the axles to penetrate every footsteps, the
handrail driving apparatus comprising, at least one side of the man-
conveyer;
plural groups of:
one handrail driving sprocket adapted so as to mesh with
the footstep chain on one side of the man-conveyer for driving the footstep
chain, the handrail driving sprocket having a plurality of teeth of which
number is an odd number of times as many as the number of links
corresponding to one footstep, provided that, among the teeth, one or more
teeth positioned corresponding to the axles are eliminated so as not to
interfere with the axles;
one second sprocket arranged in coaxial with the handrail
driving sprocket so as to rotate integrally therewith; and
~one handrail driving chain wound around the second
sprocket; and




one” second sprocket arranged in coaxial with the handrail driving sprocket

.S0 as to rotate integrally therewith; and one handr ai
driving chain wound around t he second sprocket; and

7 a handrail driven by the handrail driving chain in each one of
t he groups; wherein a di stance between respective centers of the

adj oi ning handrail driving sprockets is €stablished so as to prevent
constituents of the plural groups frominterfering with each other and is

an odd number of tinmes as Jong as one half ,af .eve itch.of th oot st eps.
Oni ng to the abo@@aggf%%g ’é’lﬁ‘ﬁgm Shq ﬁaﬂgf%ggéli"l'ﬂ% C["%“E’s‘h?:\wlboﬁ?ﬁ); th €t he
engagementg y one of the handrail driving sprockets with the footstep
chain

desi red. Acco eﬁ%ﬂ)%g{sgandrggéﬂdéd ¥FI<§ Ilghcceef’ﬁ%tge&e@%%@éﬂﬂﬁgw ded a
halng ; ag ;Cﬂhﬁgdngl drivéngsprodkets & Wabhsh%cbse raswmprbvemtt:d:mmmtuantﬁ of al 13 E g bIof
suppor ted U BBl Brodis foBR etEfinld Wit Eaci 6t ffe* S af G el BE T 00
t he foot st tipeshas ltg@asangémlﬁofewnyemtclmﬂthc Ogﬁiﬁpsene footstep chain
arranged on OpRyfidlfy teca éﬁﬁbﬁ@hﬁﬁﬁfﬁft%@ﬁosﬁb& IOASRAIRY aiah e

consi sting of nu

s |1 nks CesSsSI nect ed er in an
endl ess naBRSALEBENE Ok ARY %ngﬁleohﬁq%a% i@lﬁmge@rl‘)@ EESnWﬂ&‘aﬁ’@ fé%
foot st eps, chim, bﬂﬁ&ebylthérstableqla@ﬁmn drivin gé;f@pm ganbe @btairm’ﬁﬁs daﬁréd de of

boci T ons: " BcCordinecta e afedbh RenBgim e i B R T haBBRE; oo

thereof , wdtiviag pppardtus fops mamidonwsyehwitch inchides epliuvalitt ebaxlesi n and

cor ?‘;;‘;Enz.gﬁé? @8”@}@%@ Si?@EﬂE%Q %@?%5 dgf’ﬁ gt ea?‘h’kgf%de*?ﬁmgngf or more
teeth posi supperied o eaghoofitheyaxles foe guidiag fhﬁeﬁ@rﬁ ingef & footstemdhet o
interfere t{ég.gfﬁ) gezﬁ %@iﬁ%ﬂsﬁﬁhﬁeﬁ leﬁﬁ éﬁ@f&stgfér Eh4if, ar‘féﬁ%ht Pion:

T
pIuralltyo ul or, thelr r
a second sPRdANe$idg §r$§‘§93$$ﬁv%599ﬁséﬁpsvm ]Wl %ﬂ@t%f {‘%‘é CHBHHLRE O | eys so as

to rotate pnphRGoak |1M1Hs*‘s@fc@%§1hely connectéd withieach ofhériman ehdlesswound
around the Secnoer}(%or ?1x1ng and ﬁfowmg the a)?leg%dﬂe%eltra% eVely ?élotrs&ef)sh fir ai |

driving chi#
handra11 driving apparatus comprising, at least one side of the man-

conveyer;

a pair of toothed pulleys arranged in appropriate positions;

an endless double-toothed belt provided, on one side thereof, with a
plurality of teeth which mesh with the footstep chain and of which number
is a whole number of times as many as the number of links corresponding
to one footstep, provided that, among the teeth, one or more teeth
positioned corresponding to the axles are eliminated so as not to interfere
with the axles and also provided, on the other side, with a plurality of teeth
which mesh with the toothed pulleys for their rotation;

a second sprocket arranged in coaxial with one of the toothed
pulleys so as to rotate integrally therewith;

a handrail driving chain wound around the second sprocket; and

a handrail driven by the handrail driving chain.

With the arrangement mentioned above, the driving force for driving
the handrail driving chain and the handrail belt is obtained from the
footstep chain through the endless double-toothed belt. Therefore, since
neither conventional long handrail driving chain nor intermediate idler is
necessary, the structure of the apparatus can be simplified. Additionally,



Wth the arrangenment nentioned above, the driving force for driving the
:handrail driving chain and the handrail belt is obtained fromthe footstep
chain through the endl ess doubl e-toot hed belt. Therefore, since neither
conventional |ong handrail driving chain nor internediate idler is
necessary, the structure of the apparatus can be sinplified. Additionally,
8 since the driving apparatus of the in&ention can be arranged anywhere in
an internedi ate section of the man- conveyer it is p055|ble to sinplify t he

t t f t {. th f I
ast abl 1 shi Scefie Ve AnpaTatusof Mo v enlpa G Vet Fangkt AARA D 't hen
tEe hzgndr amh mtermemhaﬂmcswtlommtf the maneognveyierpitds possible to mmprynt]harl %/ i n
t he above ar at us
further+ naleuBeS hEARIARD soBi gy BE IR foarl- ?«Qa"%’% QR S
t he endl esgnkgoastlablnshmgns@tnb&andre;lahdvmgelnmo thepidanioal stroctpieevent i ng
It fromdi Rndraplafif i S pales Ca BPadedmpliShéd 48 desired. !N this case,

f BRIOAR Bendrafl UiV EPOLRT Tall BEREoBliREd &0 oprarn th
handrai | dri véngwyi;%%h%@mwﬁ‘) fonedsinveations preerably, hehyoacal 2n the
ot her obj ediﬁq ﬁf’étué Farther ilcudesoast lildé‘iﬂﬁﬂeCWh%H is mgﬂg@d oarthef ul Iy

appar ent from scr on nd ded ken, in
conj unct i oRP RP?“e tsﬁgﬁ 9@%&@ ﬂQ\%H‘F’g togthedat?éi?ﬁeyonﬁ e rtr%?;ls BRYBR PTI ON
OF THE DRAWmﬁventiﬁgm fiiomsdmenga:gmgrfmbnyﬂmmmdlem dgublestoothedrbelnf the

o tross sect | DRHsTass, OfkaRer BESTifg oF tnb Pofiep ARKFYAR begvdidhd, { . °

a cross sect
side view t9 obtmndhmlmmdarmalrl\fmgcfpaﬁ:e from ¢he foolstep ebais; certaiply. 4 is a

front view of Thase SAR\ANS BHcrdARA hburEk of tHOpRRRA Fhviition vD- 5 15 @

front vi ew of e han ar ccor ance a f| rst
enbodi ment DEEOMEINPFE ‘éﬁY apmmtr}gﬂm t% éﬁﬁ)wwg CSCTHHIL ag @PiP@ﬁQP vi ew

taken al onglainis takelylin \Gongdinétién with the ké€om Eany dratviggt view of the
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present invention; and 8 is a front view of the handrail driving

apparatus in accordance BRIEE@ESGR[MlQEﬁEHEfDMV\HNGSnt i nventi on.

DESCRI PTI ON OF_‘1 Tl?lsPaR EE&E‘@EB v1ewcqlow1ng a structure of the conventional

handrail driving apparatus for the man-conveyer;

Fig. 2 is a cross sectional view taken along a line II-II of Fig. 1;

Fig. 3 is a side view of the conventional handrail driving apparatus;

Fig. 4 is a front view of the conventional handrail driving apparatus;

Fig. 5 is a front view of the handrail driving apparatus in accordance
with a first embodiment of the present invention;

Fig. 6 is a cross sectional view taken along a line VI-VI of Fig. 5;

Fig. 7 is a front view of the handrail driving apparatus in accordance
with a second embodiment of the present invention; and

Fig. 8 is a front view of the handrail driving apparatus in accordance
with a third embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Embodiments of the present invention will be described with reference
to the drawings. First of all, it should be noted that although the
following handrail driving mechanism disposed on one side of the man-
conveyer is representative of the handrail driving apparatus of the
invention, it may be equipped with the same mechanism on each side of
the man-conveyer in the width direction. Alternatively, the handrail



Enbodi nents of the present invention will be described wth reference to
the drawings. First of all, it should be noted that although the follow ng .
handrai |l driving nmechani sm di sposed on one side of the nan- conveyer is
representative of the handrail driving apparatus of the invention, it may
be equi pped with the sanme nmechani sm on each side of the man-conveyer in the
width direction. Aternatively, the han&ail

9 driving apparatus may be equi pped with the nechani smon one side of the
man- convey
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driving spnmankedonwdydrs rotatably carried on a shaft 52 standing on a base
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large-sized. Therefore, realistically, the number of multiples is-

established within a range from 1 to 5. Hereat, the teeth number of the

sprocket 50 is three times as many as the number of links forming one

stage of footsteps.

A pair of guide rails 59 for guiding and carrying the footsteps 55 are
provided for guiding and carrying the footsteps 55. The rails 59 are
positioned so that a distance between a “forward” straight section of the
upper rail 59 and the “return” straight section of the lower rail 59 is equal
to a diameter of the pitch circle of the handrail driving sprocket 50 having
the number of teeth of three times as many as the pitch of the footstep. A
width 60 of a tra\}eling face of each guide rail 59 subjected to the weight of
the front wheels 56 is established so that the guide rail 59 terminates
outside the handrail driving sprocket 50. With the establishment of the
width 60, the handrail driving sprocket 50 can be prevented from
interfering with the guide rails 59. Additionally, the handrail driving
sprocket 50 is positioned so that a distance from a meshing section 70 on
the forward path’s side to another meshing section 71 on the return path’s



width 60 of a traveling face of each guide rail 59 subjected to the weight
.of the front wheels 56 is established so that the guide rail 59 term nates
outside the handrail driving sprocket 50. Wth the establishnent of the

wi dth 60, the handrail driving sprocket 50 can be prevented from
interfering with the guide rails 59. Additionally, the handrail driving
sprocket 50 is positioned so that a di siflnce from a neshing section 70 on
the forward path s side to another neshing section 71 on the return path's
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Although the teeth of the handrail driving sprocket 50 are partially
eliminated (see the portions 58) on the assumption that the axles of the
front wheels 56 on the footstep chain 53 also engages with the sprocket 50,
there is no possibility that the meshing state is simultaneously ineffective
on both sides of the meshing sections 70, 71 since an odd number of teeth
58 are removed from the handrail driving sprocket 50. That is, as the
meshing condition is ensured at least either one of the meshing sections 70,
71, the sprocket 50 does not race, whereby the driving force can be
transmitted certainly.

Furthermore, since a pair of guide plates 81 are arranged on the
opposite side of the handrail drive sprocket 50 beyond the footstep
chain(s) 53, it can be prevented from disengaging from the sprocket 50,
whereby the more reliable meshing can be accomplished.

Next, we describe the second embodiment of the invention with
reference to Fig. 7. The handrail driving apparatus of the second
embodiment is characterized in that two pairs of handrail driving
apparatuses of Figs. 5 and 6 are juxtaposed in order to increase the driving
force for the handrail belt 64. Then, in order to prevent the adjoining




opposite side of the handrail drive sprocket 50 beyond the footstep
:chain(s) 53, it can be prevented from di sengagi ng fromthe sprocket 50,
whereby the nore reliable neshing can be acconpli shed. Next, we describe
t he second enbodi nent of the invention with reference to Fig. 7. The
handrail driving apparatus of the second enbodinment is characterized in
that two pairs of handrail driving apparldtuses of Figs. 5 and 6 are

j uxtaposed in order to increase the driving force for the handrail belt 64.
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shaft 91 fixed thereon and a shaft 92 which is movable along the footstep
chain 53. A pair of toothed pulley 73, 74 are rotatably engaged with the
shafts 91, 92, respectively. Wound around the toothed pulleys 73, 74 is
an endless double-toothed belt 78 which has an inner gear 76 formed on an
inside face of the belt 78 to mesh with the toothed pulleys 73, 74 and an
involute gear 77 formed on an outer face of the belt 78 to mesh with the
footstep chain 53 traveling on the return path’s side.

Removed from the double-toothed belt 78 are imaginary teeth 79 each
of which is to be formed in a portion of the belt 78 in mesh with each
portion of the footstep chain 53 allowing the penetration of the axle 57, as
similar to the handrail driving sprocket 50 of the first embodiment of Figs.
5and 6. However, since the double-toothed belt 79 is adapted so as to
engage with the footstep chain 53 through several teeth (of the involute
gear 77) existing in the straight traveling section of the belt 79, there is no
possibility that the belt 79 is disengaged from the footstep chain 53. That
is, the number of teeth on the double-toothed belt 79 may be established to
be not only an odd number but an even number (i.e. a whole number) of



of which is to be formed in a portion of the belt 78 .in nmesh with each
;portion of the footstep chain 53 allowi ng the penetration of the axle 57,
as simlar to the handrail driving sprocket 50 of the first enbodi nent of
Figs. 5 and 6. However, since the double-toothed belt 79 is adapted so as
to engage with the footstep chain 53 thi?ugh several teeth (of the involute
gear 77) existing in the straight travelftng section of the belt 79, there
i's no possibility that the belt 79 is disengaged fromthe footstep chain
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Note, also in the third embodiment, owing to the provision of the guide
plate 81 on the opposite side of the double-toothed belt 78 over the
footstep chain 53, it can be prevented from escaping from the belt 78,
whereby the more reliable engagement can be ensured therebetween.
Finally, it will be understood by those skilled in the art that the
foregoing descriptions are related to some preferred embodiments of the
handrail driving apparatus of the invention, and that various changes and
modifications may be made to the present invention without departing

from the spirit and scope thereof.



handrail drivi ng apparatus of the invention, and that various—changes_and

Jhodi fications may be nmade to the present invention w thout
the spirit and scope thereof. nmmmm EJU!II
13 What is clainmed is: 1. A handrail driving apparatus for

whi ch includes a plurality of axles each having a footstep fixed thereon
and at |east one wheel rotatably supporj ?d on each of the axles for guiding
the traveling of the footstep, the footsteps being arranged in series, and
at | east f.aot hai n arranged on one side the successive footsteps

t he footstg@"ﬁtﬂé(ﬁ ‘@geré} %ting of nunerous |inks successively connected with
each otherljn aﬁnhmdiaehdrmmaplgamtus foi agandonveyed whicthinclutles at o
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are elimnated sqg,as not to.i a second

sprocket aH}aRgAFIESS raannerfor \rfﬁi?‘lﬁlgc %d WQHWHgPthB ralxj?snﬁ) BRELE e Yas to
rotate intfugotsteps, tHeehandrall driving appafatusicammipribing, atdeastzome sidenof ar ound

t he second ket . a handrail driven by the handrail drivin

chai n. tﬁsél)"&lgﬁhg%‘F@{é?’ driving appar atus as clai rrgd in _cl al m 1, furt he?
conpri si ng a pai a handmil deiving sprocketqdapied;se as to saesh with thes faatstephr ough
the ha“drabi%aﬁr@{bﬁg Sﬁﬁée BtEH?é aﬂf‘éoﬁfz%félefcﬂtﬂ Esfo'é}?é hifnged on a

forward pa e| ng arranged

on a retur @@ml @n&m&wm@% havmg apl Wittyt ;ﬁ§eﬁl of % whlc
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di amet er O%ooatsﬁept, (f)?osfdreal thaf farﬁong g8 ?eeathl oftt of' fre BBk posmoned
corresponding to the axles are eliminated so as not to interfere with the
axles;

a second sprocket arranged in coaxial with the handrail driving
sprocket so as to rotate integrally therewith;

a handrail driving chain wound around the second sprocket; and

a handrail driven by the handrail driving chain.

2.  The handrail driving apparatus as claimed in claim 1, further
comprising a pair of guide rails for guiding the footsteps passing through
the handrail driving sprocket, one of the guide rails being arranged on a
forward path side of the traveling footsteps while the other being arranged
on a return path side of the traveling footsteps,

wherein the shortest distance between the guide rails is
substantially equal to the diameter of a pitch circle of the handrail driving
sprocket.

3. The handrail driving apparatus as claimed in claim 2, wherein at least
the guide rail on the forward path side is arranged so that an inside end
thereof directing the handrail driving sprocket occupies the exterior of an
outer sidewall of the handrail driving sprocket.



3. " The handrai l—erivimg apparatus as claimed in claim2, wherein at |east
.the guide rail on “ mmmrmm\ side is arranged so that an inside end

t hereof directi ng “ “‘ m‘] vi ng sprocket occupies the exterior of an
outer sidewall of the¢hahdril® driiving sprocket .

14 4. The handrail driving apparatus as clainmed in claim1, further

conprising at |east one guide plate whid# is arranged on the opposite side
of the handrail drive sprocket beyond the footstep chain, for preventing it
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the footstep chain on one side of the man-conveyer for driving the footstep
chain, the handrail driving sprocket having a plurality of teeth of which
number is an odd number of times as many as the number of links
corresponding to one footstep, provided that, among the teeth, one or more
teeth positioned corresponding to the axles are eliminated so as not to
interfere with the axles;
one second sprocket arranged in coaxial with the handrail
driving sprocket so as to rotate integrally therewith; and
one handrail driving chain wound around the second
sprocket; and
a handrail driven by the handrail driving chain in each one of the
groups;
wherein a distance between respective centers of the adjoining
handrail driving sprockets is established so as to prevent constituents of
the plural groups from interfering with each other and is an odd number of
times as long as one half of every pitch of the footsteps.

6. A handrail driving apparatus for a man-conveyer which includes a
plurality of axles each having a footstep fixed thereon and at least one
wheel rotatably supported on each of the axles for guiding the traveling of
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with the axles and also provided, on the other side, with a plurality of teeth
which mesh with the toothed pulleys for their rotation;
a second sprocket arranged in coaxial with one of the toothed
pulleys so as to rotate integrally therewith;
a handrail driving chain wound around the second sprocket; and
a handrail driven by the handrail driving chain.

7.  The handrail driving apparatus as claimed in claim 6, further
comprising one guide plate which is arranged on the opposite side of the
endless double-toothed belt beyond the footstep chain, for preventing it
from disengaging from the endless double-toothed belt.



