| DESCRI PTI ON CONVEYER APPARATUS 2.2 FEB 2005 5 Technical Field The present
invention relates to a conveyer apparatus, for exanple, escalator, noving
side wal k, etc. Background Art A conveyer apparatus, such asZg%ﬂat{£2@G§uj
~ nmoving side wal k, 1o includes a plurality of steps provided W st
rollers. These steps are integrated with an endl ess step chain by
connecting the step rollers of the respective steps with each ot her

t hrough the endl ess step chain at_regular _intervals. In operation, the
stepchainisdriven by a chain dDE§&H@I

can nove synchronously with no space 15 between. Wth engagenent of the
step rollers with a step gui de-rai ' l.h.a structure, these plural
steps are supported by a stegﬁgﬁﬁhéyﬁgf?hﬂiiﬁggg@§ effecting a circulation
novenent of the steps between an.entrance and an exit. Noted that although
technical termnplp of. "steps"” may be called "treadboards” in case of a
movi ng 8i de wgkﬁgﬂggigggdof its 20 horizontal novenent, these treadboards
of noving si dqh@%ﬂés_@ﬁﬁnv@ﬁﬁbﬁ?raﬁde@to 4 gbapsyer appdraiss facétdmple,on. In the

chain drivin chani smfor drivi a step chain, generally, the turnover
end of an @ﬁg‘iﬂg&%}" E}%’ﬁngﬁéé%wialk’v%gnd about a drive sprocket to be rotated

by a notor. IrBaukglr@mmd)Arta driving force of the notor is 25 transmtted to
the step chain, thro the driv I : ain driving
mechani smis &&8?1’%}%@%@‘[&51 ﬁx%?éf&%l%tro g% gglrhégll%g@g?a&?n t he
vi ci ni 1y ofinelndestrpluraityrofatepsprovided avitio stepyrolleappal hese steps are
- Conventi ong Gl £ | e ; hg ed for
o truss | nahisbraBdivivh zh AtleSAED %%%%h??%ﬁhééfﬂéﬁ????&g“@i oIS o e
m ni aturi zaespectiverstepuiwath @aqhe@u%ezéhmugmhﬁ eSStel CAY 3 feguiay,
techni que jffdtvalst hfmtdtq%@ﬁoﬁﬂhétsft@fgﬁhaﬁngls'Eﬁri«ﬁ:rilb'fa\Mmli@d@Mﬂgyer appar at us
| e s as

~thin to occupy as a ossi ble. Wien.a truss iLs mniaturized
in the abdvechansm; go ffgatnfﬂgég $tepg caRANQvE ﬁﬁm&lr@ingﬁﬁuﬁ’ewlﬁrﬁl@épgﬁ ocket
for a ;ghaigerieey] ”Wﬁﬁ@ﬁ%@géﬁeﬁt bdinbe dieprotlees siith A stoprgulidertais. | n case
of 35 adOptithgllaH %R aastﬁ?&uré, %gsrreelgﬂraflsrtlegse afe’ §191§15(c?rttéd B?"ﬁeé't%f)’gtﬁdéﬂﬁﬁ,e

thereby effecting a circulation movement of the steps between an entrance

and an exit. Noted that although technical terminology of “steps” may

be called “treadboards” in case of a moving side walk because of its

20  horizontal movement, these treadboards of moving side walk are
expressed by “steps” in this specification.
' In the chain driving mechanism for driving a step chain, generally, the

be rotated by a motor. In operation, a driving force of the motor is
25  transmitted to the step chain through the drive sprocket. Usually, such a
chain driving mechanism is usually arranged in a structure called “truss”
in the vicinity of an entrance or an exit for a conveyer apparatus.
Conventionally, a sufficient space for installation has been required for
a truss including a chain driving mechanism. Recently, since
30 miniaturization for truss is realized with progress in installation technique
etc., they makes an attempt to make the whole conveyer apparatus thin to
occupy as little space as possible. When a truss is miniaturized in the
above way, it is necessary to use a small-diameter drive sprocket for a
~ chain driving mechanism arranged in the small-sized truss. In case of
35 adopting such a small-diameter drive sprocket, however, a large |
unevenness arises in the velocity of the step rollers connected with a step

nism so that all of the steps

turnover end of an endless step chain is wound about a drive sprocketto



unevenness arises in the velocity of t he step rollers connected with a step
2 2 2 F.E B 2005 chain. Then, this "velocity" unevenness reveals itself in
the formof vibration of the steps, theyeby causing the ride ab IFﬁygcﬁﬂgﬁ
the conveyer apparatus to be deteriorat'ed. Japanese Patent Application
Lai d- open No. 8-217368 disclose a 5 technique to make novenent of steps
snoot h by reduci ng unevenness in velocity of step rollers. According to
this technique disclosed in Japanese Patent Application Laid-open No.
8-217368,  ashabmwnThenfthds “telocityBnmevsnnsisateivealsatsedf podia formabf

Connecs eq weiNARTEO hehERs, Sty Cllsin the 16 UBBS0Y REBRERYSR' <pr Soket
103 where aalpwparatugtellmfchtﬁlc()mnﬂ:du ng track) 102a of the step guide-rail
102 is apart frg stgalﬁ'@t‘éﬂ A%@chﬂﬁnﬂﬁﬁ od:%ét NBGSfj%i?S%&Sst‘&fé‘s"et 103 by a

gap ho. The step gui de-rail fp S end close to the drive
spr ocket 5103&:clwmqneatoanaﬂmnmmm@toaatctpsmmooth] yhedeoimgaineyenngss & 104,

its bearing ég;tlry tr ttep rollers 101
is |evel, orY% ﬁéi@f%féf IE&S A@ébr gjtg%ﬁlﬁsﬂé%gféderﬁﬁataﬁgaégarl ng, surface

102a of t he JapanesguPatent Appl icotiondaad opss Noy 8t2 1308 105 showen i Higeldri ve
sprocket 103hci sfestistisHeafosigonabichatishdtlip HaewBbRR dt@b o418t her
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conpensat i n a e ove 0 e e ocke
103 via theltac%br]\gé ggl%%ot?\éﬂ ;ﬁ?é% ag QHGL\‘W yﬁﬁahe step
rol l ers 101 odithe dsiviej gﬂbekiett]cOf}byatga;nhb rrfﬂmrﬁapgmdd:-haﬂﬂé)z isot ati on of
the drive s [ f the
step roller E’ &%{P%fds %ﬁsl lﬂjsg%}%éﬂ)gé%%%ﬁﬁ%@ﬁ%ﬂ@%%ﬁ@%ﬁ%&nﬁhg@?algl%lgé’ art- can
suppress t heat Ci € Qomap (1 g serigca minning ga
1iéMocilmyth ennating rail 10v ikt bgn faca tpacky
gui de-r gkl ﬁ@%a'ﬁlp@%?ﬂlﬁgﬂ‘ﬂf No@lags lefiﬁlé\% tﬁ'lé'tl’(@sﬁi%r@l?ﬁt%tst 3, producing

a drawback to. the t|on conveyer atus. In

detail, it igdigeted 107 Wlhﬂt@@%mg)swt%éﬂ%ﬁ@th@ﬁ&%gu e~lra1 80203a of
the drive SppaAcHES léxﬂﬁ @ﬁ"t'he tial% dredkl div & spiorket 103awath itherséwp gui de-rail

102 1's pr Op%tttgﬁgiqnag w1t?1 t%e step rollers 101.  Further, the intermediate portion of
the compensating rail 104 is shaped so as to describe a smooth curve. In
20 movement, the step rollers 101 each moving linearly while being
| supported by the bearing surface 104a of the compensating rail 104 are
engaged with the groove of the drive sprocket 103 via their curved
 movements, one after another. Subsequently, the step rollers 101 are
subjected to rotational movements with the rotation of the drive sprocket
25 103. In this way, ‘the unevenness in velocity of the step rollers 101 is
suppressed. :
Although the above-mentioned prior art can suppress the “velocity”
unevenness of the step rollers 101, the step guide-rail 102 is positioned
higher than the drive sprocket 103, producing a drawback to the
30  thin-formation of the whole conveyer apparatus. In detail, it is noted that
the gap ho between the tangential line 103a of the drive sprocket 103 and
the bearing surface 102a of the step guide-rail 102 is proportional to a link
length of the step chain 100. Here, if a small-diameter sprocket is
employed as the drive sprocket 103, the ratio of a link length of the step
35  chain 100 to the drive sprocket 103 becomes a large value, thereby
increasing the gap ho between the tangential line 103a of the drive



| ength of the step chain 100. Here, if a small-diameter sprocket is

enpl oyed as the drive sprocket 103, the ratio of a link Iengt?tzﬁgé Zﬁﬁgp
35 chain 100 to the drive sprocket 103 becones a | arge val ue

i ncreasing the gap ho between the tangential |line 103a of the drive 2 2 F E

B 2005 3 sprocket 103 and the bearing surface 102a of the step guide-rail
102. Thus, a truss is junboized to produce an obstacle to the
thin-formation of the whole conveyer apparatus. Further, assumng to

" operate a conveyer apparatus of which outward route is turned around to

formthe homeward route, the honeward-route side of the step guide- rail
1g2 h«'gs to be sptbél&ag@siandnﬁlﬁs” eahﬁ@stﬁﬁatéﬂﬁﬁ&@l}fﬂi@ﬁtep A3l 1 0REs aeeusg &p hg
t hereby causi.ng an . nst ati ei ght of _t co apparatus to be
| nor eased wi t AEEAR 19 odrr A obicinne i fomaigt OSSO y. 11 the
drive sprocketpgdidus. s for med to have a pitch-circle dianeter of 348.4 mm

and eight teeth apd.the s chai 100 has a | i.nk ngt h .of 33mn
according to inveﬁ oreg'%%%%tglogﬁg R NG appmﬁ§50¢‘ﬁ%lgloumﬁrgr ?{ tleen the

tangenti al |i henedi3Gumddd farmehelbimmsvasprootkist htd8wanddodth sdt)eféthe siep gudd—ac e

102a of the stgpH Lﬂag%ﬂa%%ne%eg {1&11113&11%3%1%8&1&& E‘sﬁﬁﬁgﬁ:@ép Ieb Order to

elimnate the above-nention evenness of t | ers 101
conpl etel y. Tﬁ@@mgrﬁutmﬂtaﬂghmmgf%mvﬁmﬂ@asﬁ@éo baigrepgsdavidbetly out e si de

toget her, the;hghabi; %dJMZWf%%oﬂgldé%l}eXt rais required in addition to

the size of the dri rock

spoi | ed in spitelighe Eioﬁ]@"ttl%lséﬁ’rpﬁﬁ tehave p@iteli-girde drmeier athe dri ve
sprocket 103 84z 213&&1 4nd iFht teStHBRB e s@s&) chﬂﬁ@@@he%@lﬁiﬂ@&fgtﬂ&ﬁw%m“ onal

ci rcunference as nt| oned above, t her ef or ct to vide a
conveyer appafSPnaIATRgniQr HMSI&W@F@%&% the %Pé?iQ?E’SW @ngﬁgla@ﬁ%r ed by
suppressi ng t h@SawTeealive ssrotket VBl 08 itiebedingdueiicd 1W2h of the gief; aald-xdl 12 mnd

one. aspect .t FECBYHSEReH Ar oA Brorpras Pibtas HeGu BPEELERBE Conpr i <i ng:

a step gui deumamhnessaofph&stqi tollgts dH1 Qﬁrqﬂmelyavhwsgpmmgmh ovteasitropte sidk | er s
novabl e al ong, t ste id St ti

rollers of t he S é?)egva?d'%l(’%!rfleo (gettl hle{jrtl}llethelg%ﬁ%% ng '}gTﬁ% vﬁx{r}lglsfrg}uggaﬁp nove
the steps ; aactdmcxIHoﬁmsmeloéﬂleldummmaztkbleBhAs & oSt ithecppacersating offict i ansm t the

driving forcegped pg ﬁég@e@@ e%ﬂ:ﬂcﬁ ‘éﬁﬁiﬁe oPERAMk s%‘?cfcké‘t%h&gs

formed in a frrst part gul eral so as to'project to
steps, the fim part of

Summary of Invention
-...-Under the conventional circumference as mentioned above, it is therefore an- - -
object to provide a conveyer apparatus which allows comfortable ride quality to
be ensured by suppressing the unevenness in velocity of step rollers effectively
and which can realize the thin-formation of the whole conveyer apparatus.

In one aspect, the present invention provides a conveyer apparatus comprising: a
step guide-rail; a plurality of steps having respective step rollers movable along the step
guide-rail; a step chain connecting the step rollers of the steps ; a rotating unit
generating a driving force to move the steps ; a drive sprocket rotated by the rotating
unit to transmit the driving force to the step chain; and a chevron-shaped deflecting part
formed in a first part of the step guide-rail so as to project to the steps, the first part of

 the step guide-rail being positioned between a reference position that is one of a
plurality of reference positions established along the step guide-rail and that is the
nearest to the drive sprocket, and a driving start point established on the drive sprocket,

result, the space-saving effect is



the step guide-rail being positioned between a reference position that is
one of a plurality of reference positions established al ong

guide-rail and that is the nearest to the drive sprocket, ﬁgqgfgtﬁﬁgﬂaﬁ
start point established on the drive sprocket, 2 2 feb 2005 4 the driving
start point being apart fromthe neare%t reference position in a direction
of the drive sprocket by a link lengtH of the step chain, providing that a
velocity "Vt" represents a circle speed of the drive sprocket and a

~velocity "Vo"™ represents an average velocity of the step rollers nmoving in

connection with the step chain, wherein the reference positions are
est abl i |S|hed aﬁl@ﬁﬁﬁ]ﬁ@@ﬁﬂiﬁ\pﬁmﬁlﬁéh alﬁﬂ&owhmeﬁe@emala@e@f@@m mhdxre@ibho@; t he .
step rollers hecanes the velo result.o aki.pg fromthe
Vel boi ty. +vt» e ARV ssocE G R enh ditne fen drire R viiR M S GEBUE Pt ot ed
conveyer appareptmtsamtuﬁanpbdabofnlmchtvemgod{mhn&vetmty "Vhlerepitebanes syaveaget i s
rotated to tr Vi force. of t ti nit to.the step
chain. Wth tﬁéiggdﬂylo\ggwosieptr IP&STOM%H]aCOHneC e ?[égleesg F@%‘n vt’her E’ol | ers of
the steps conw&:eredpwmutnsemﬁatabltsthedasmmugnmmbleo&txelm@iuaDmgymedoﬁl |y nove
al ong the ste SHEN exanpl e
arbodi ment s, - PeRULBE bl AR o B B R S b PRI Bl onl B BT
step rol l ers Yelodydy éSS|on t hrough the step chaln mhen the headnost step
rol ler reaches {fife GidrMfonSPEPGHEIAGH opae%eévetdahgﬂ-t%d%orwe gaabaiahaed

step roller

position (reference position), the noving speed t he headm

gets slower tWheR @ﬁ@t@é’ér‘-‘a{jéﬂvﬁﬁeﬁlééﬂYﬁg/SP&Ckﬁhér%ﬁt@HOﬂ@Nn&% drivipgsforcegfien t he
second step rmlet@éud h@me@hgcﬁdﬁem@mmmwmetebeﬁm gk reebtivalstepar t
(i.e. the flrs@ag of the ste gU|ge rall t ween 16a{est ref erence
position to tM te;sweta%qteda #&F@P [afatlﬁtcl WRVEdr i ve
sprocket (theﬁdm;&eaﬁpg@d@&MMQhﬂﬁwoﬁpaﬁaﬁkmmgfﬂﬂﬁ@ﬁ from whi ch each step
roller is fed at_the el oc the |ve rock t and whi.ch i.s apart
fromthe nearesth%éﬁgﬂ@ﬁgﬁ %8%? $%%“Fﬂ'mt@h ﬁﬁﬁh”E%SFﬂé ET & chain),
the | evel of ﬂuhetep&dhmdnsﬁmsmnﬂtauglﬂhaﬂge&m%me&phmdmd@rb]im profile
of the chevroljg g (a['lgggpr c(f(%tlang esttplro n Oela errr(f’l\r/lg(ioqqsmongre erencgond step

roller is change ove epr pprodches the
headnost stegxmﬁkmhﬂkbyOﬁM@QEhbMﬁh@hadgeﬁmemdkegdmﬂOWhﬁhaeh@maﬁgbep rol | er
because of a v 4RASLRM: KA I Titn, LhaKnk SRGADRINEERN R AR NG ST ep

rollers. In ot er mnr hge 1 n second step roller
causes the t heheprdsdedecting pess pt nag (e faectiret I@ﬁh@%ﬂe stepgwade-rad bptween e above

“vel ocity" d%ﬁ%ﬁﬁﬁﬁﬁm&ﬁ@-oﬁﬁﬁﬁh@&@@n@é H&éﬂmﬁmhéﬁnﬁﬂg%&H%%%E%ﬁhuxﬁk@p roller
is cancel ed out by the above "vel 00|té i ncremeni_ of the thlrdéﬁﬁep roller,

so that the Fdthe deipme startpp@t:y gaind from which pachsigp meller iwded alithe he

.above. aver .agevel®it9 it by the drive sprocket and which is apart from the nearest reference position -

by the link length of the step chain), the level of the second step roller changes
corresponding to the profile of the chevron-shaped deflecting part. 'When the level of
the second step roller is changed in the above way, the third step roller approaches the
headmost step roller by the above change in level of the second step roller because of a
constant pitch (i.e. link length) between the adjoining step rollers. In other words, this
change in level of the second step roller causes the third step roller to be accelerated.
As aresult, the above "velocity" decrement that has been produced by of the headmost
step roller is canceled out by the above "velocity" increment of the third step roller, so
that the moving speed of the third step roller is maintained at the above average velocity
of the step rollers.

When the headmost step roller is advanced furthermore, the moving speed of the
headmost step roller becomes larger than the average speed. When the second step



of the step rollers. Wen the headnost step roller is advanced furthernore,
t he novi ng speed of the headnost step roller becones |arger Qan the

aver age speed. When the second step 2 2 FEB 2005 5 roller pé%

the deflecting part 43 of the step guide-rail, the level of the second
step roller returns, so that the third_step roIIer recedes fromthe
headnost step roller and is deceIeratgd Consequently, the above
"velocity" increnent of the headnost step roller is canceled out by the
“above “"velocity" decrenent of the third step roller, so that the noving
speed of the third step roller is maintained at the average velocity. In
this way, si noﬁatﬁa.ee@mngbmeshﬂ@ﬁdggafth@efﬂuagepgmﬂe-@il ﬂlh&veltcﬁmegyewiﬁ rail

bet ween t he ne refere C |on ck t an

driving st art o %Ws’tsﬂgh g‘ﬁhp@gr ﬁ e°e§ S%O?%%g%@b ﬁ eI ocity
unevenness abedeceldmquﬁememgy,tbwhmvcWeﬂmty'émcnehantdflﬂwhcedhnmtstypmﬂewenness
is not trans t | f ol

mai nt ai n the%n%g‘\}?%sa&tl&ghé@bbﬁwest et% &Q]I' Tfe%%nl's&}{ e%&st%@go?lgégé @% ocCi ty
gener al | y andu@yispsisedef the tird step ugdler sevaintpippdatithnavefage vdodteps due to the

above vel oci ty Lmemgwa§8§mcédﬂ@a€é%n-ﬁﬁmhbaﬁ Pt bbe il e ride
quality of t conveyer ap rat us. %Fl tion,  _ since ere i s no need of

maki ng the c P%ftﬂqs}‘i‘@%%l dgl‘cse?pa%stanfiﬁeewmgr

chevron- shapesh tﬁeﬁrhecsprdaget péés tmbdoﬂb@cndwalntleggﬁeuemé@rabblmhw}eéeﬂzngo nveyer
apparatus to

nstructed .thjin BrlefDe aw n . 11is
o entar ged VIR ShELE Sprbingsininets s 5 Srai el e BV BERER FBrof ¢ ne
convent i onal itispessyhde toappatriathesnodngspead D:Sﬂlastep)rxﬂieﬁlatthsavanagmhicﬁyl ew of a
conveyer app eﬁéﬂéﬁyéﬂﬁa?s%%%s%ﬁ@&:le wi th one exanpl e of the present
i nvention; ?% 1S a vi'few explaining the rel ationship between noving
vel ocity of Hppresapbrationlof the Sbmféidlilettg thesbowisclopityivnevsneess,tharehy conveyer
appar at us_of al:&ﬁnpﬂfsﬁﬁgﬂfe obﬂmﬁﬁbleqme qt'uﬁh \A@ﬂletamwe pﬂar&taa headam\éhew showi ng

a change in novi ocity ep rol er cor esponding to the
posi tions of Sﬂ?@ﬂﬁf‘éﬁnﬁamﬁd ma&mg&?f‘armrﬁy-s apeg &m%ag%hqws
posi tions of fbﬂa@edsﬂleaoﬁslﬁgef@ecﬁ%qﬁnrmnlbemwmr €ouls fér t(ROWhGIE cHflepgl t Y

beconmes equal_to a pitch- speed Vt of a drive sprocket, diagram (c)
is a view shéRPAGUSLAS 6’8@5%68@%&%% of the

Brief Description of Drawings
Fig. 1is an enlarged view of an essential part of a chain driving

mechanism of the conventional conveyer apparatus;

.. Fig. 2 is an overall structural view of a conveyer apparatus in accordance. . .. ...

with one example of the present invention;

Fig. 3 is a view explaining the relationship between moving velocity of one step
roller and its various positions in the conveyer apparatus of the present invention, in
which diagram (a) is a view showing a change in moving velocity of the step roller

- corresponding to the positions of the step roller, diagram (b) is a view showing various
positions of the step |



step roller where its noving velocity beconmes equal to an average speed

Vo, and diagram (d) is a view show ng preferable positions ﬁz a_cury

part; 10 Fig. 4 is a schematic view expl.ai ning an optinun12

curved part in the conveyer apparatus of the invention; Fig. 5is an
overall structural view of a conveyer apparatus in accordance w th another
exanpl e- of the present invention; and Fig. 6 is a schematic view show ng an
essential part of an escalator on 'the application of the present
i'nvention. Rkt whete ifomoCing yehgitfubeddaes oyeal focn pohadicterspeedfVi he

t i b t.h f d
resens oGP b, OGBS oo o e
present i nveepiroler whappits edovingrestatity ddcpmes eqral ¢gan am:ragatspse&l of

E:Jgst znt \INQ.: % C% ?iz'h(%%@l (ch@ Ig]gqa{e%omﬂ% gt:eggli \g%g Eﬁ%npslaéfs%?\;ggfésd Slhﬁgl udes

20 a strhuctpad; 32 called "truss" to support its own weight and the weight

Of _ (PaSSeNger spioThas Sl dEhe: Fod éxﬁgatﬁﬂm%%ﬁgﬂxrﬂé@%?gpe SOhERAPel oW t he

r oad surface I's arranged so as
to extend Iﬂ&f@ﬂrﬁi éﬂlﬁ‘i‘%@m&a% ofrth @iﬂYeIngil;of t he conveyer apparat us

31. The 25 StFl? g‘&b%ﬁd\%:bll%@fdc‘éuﬁﬁ%é&%’fééo 1)}858 dpparamgaRent s of a

plurality of st or conveyl ng engers.

ural steps 34
are provi mpesw anqt %?gxagypl%gﬁ PIFé‘P?t IWWQ%@I‘I‘JDverrents of the
step rojd ers 3Pipabdsa sIc'h%nﬁzItﬁpvﬁw deowing arBssérttal REPOE A calRoB 084 NoVe

bet ween the entr 31 exit b cyclically. 30 The step

gui de-rai | the g jncfﬁlﬁggﬁpﬁﬂre%&mg@%t Pfovi ded on the outward-route side
of the apparatus to. have a supporting surface and a presser rail 33b
provided on t aratus. On the outward-route
side of the a%%l%l%?%fgfﬁ%ﬁﬁﬁg (g‘?tegl %{{’%&f@ 5 are supported on the
suppor ti ng surfmbedakientseof thiel prisseiyt BIantivhew Bt bpslesaribed twidhgefarenée om t he

entrancg 31@) v&ﬁg/l{lgsg exit 31b in the direction of arrow A of Fig. 1

whi | e maki ng err. s surfaces level with the road 7
Fig. 2 shows the whole structure of a conveyer apparatus to which the

present invention is applied, schematlcally A conveyer apparatus 31 of
Fig. 2, which is in the form of a moving side walk that is established
substantially horizo'ntally"to a road surface to convey passengers, includes
20  asfructure 32 called “truss” to support its own weight and the weight of
passengers. ‘The structure 32 is accommodated in a pit formed below the
. road surface. ‘ '
~ In the structure 32, a step guide-rail 33 is arranged so as to extend
- from an entrance 31a to an exit 31b of the conveyer apparatus 31. The
95 step guidefrail 33 is provided to guide the movements of a plurality of
steps 34 for conveying passengers. Thus, the plural steps 34 are
provided with step rollers 35 respectively. With the movements of the
step rollers 35 along the step guide-rail 33, the respective steps 34 move
between the entrance 31a and the exit 31b cyclically.

30 The step guide-rail 33 includes a rail body 33a provided on the
outward-route side of the apparatus to have a supporting surface and a
presser rail 33b provided on the homeward-route side of the apparatus.
On the outward-route side of the apparatus, since the step rollers 35 are
supported on the supporting surface of the rail body 33a, the steps 34

35 translate from the entrance 31a toward the exit 31b in the direction of
arrow A of Fig. 1 while making their step surfaces leve] with the road



2 2 FER 2005 surface and al so exposing the step surfaces to the outside of
‘the structure 32. In the vicinities of the entrance 3la anch the eX|t 31b
on.-the outward-route side, conb plates,. 36 are provided, e)_

| eading ends thereof, with conbs. In novenent, the steps 36 rmve under t he
5 conb plates 36. On the honmeward-route side of the apparatus, the steps 34
successively return fromthe exit 31b to the entrance 31 a Wnile the step
rollers 35 are engaged betmeen the rail body 33a and the presser rail 33b.
'On the sidesafadehend aisb dxgyiB3thastap subfacesto dneouBide of blee strapiugei de-r ai |
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drive ”Dtorro?%réss genga é tw Iﬁﬁé’fzﬁ?boé sk&ierailsapver part
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'S transni t@8dhe ideme eeﬁll afh @maﬁrt %Gﬁtfiﬂﬁﬁe Aav@es%%(g@é@e-z@ﬂ The

drive ngpt 0r3§ﬁ1ﬁﬁeﬂn@nud@srwmuqu@ rhi} %b&ﬁ@ﬁgqnbnabmnt:bdu@tnuﬁtagfa@t 32 ‘and
associ at ed agl dr S sprocket 39 through the drive chain 25 The
o ths 1 by 53

drive spro 8ned on the side of the conveyer apparatus 31
near the exnt ‘Bidphird] stepsGbine iate mﬂwurm dhendlessisteyr ehdn. 3 Dsiacto a
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vel ocity) B4 comedn; Gﬂﬁth&‘tYilf(heth@fSttmgU@iﬂﬁfé ﬁﬁ:ﬂw@gps 6Hear§tﬁsdapé%h$mg t he

tsL ep chf1I n a°s7to%6ve'lfe@w%9ﬁ tBé @Rirankh 1% Akt thEF@ufsgweevﬂn Ilgloﬁﬁ@t us 3& on_,
¢ appl C%:Eelt\?vréen the steps s 52 Wrﬁlle ggﬁlngt Igt?i%legrg%( he> stef;1 fgurig S rail'33; SPTO° e ’
; In the chain driving mechanism, a drive motor 38 rotates a drive
20 sprocket 39 about which the turnover part of the step chain 37 is wound.
Thus, a driving force of the drive motor 38 is transmitted to the step chain
37 through the drive sprocket 39.

) 32 and associated with the drive sprocket 39 through the drive chain 40.
25 The drive Sprocket 30 is positioned on the side of the conveyer apparatus
31 near the exit 31b and rotatably arranged ini the structure 32. Duetoa
driving force of the drive motor 38, the drive sprocket 38 rotates to
transmit the driving force of the motor 38 to the step chain 37. While
. making each of the step rollers 35, which are connected with each other
30  through the step chain 37, mesh between adjoining teeth, the drive
sprocket 39 is rotated at a predetermined circle speed (pitch-circle
velocity) by the driving force of the drive motor 38, thereby feeding the
step chain 37 and also the step rollers 35. The conveyer apparatus 31 on
the application of the present invention employs, as the drive sprocket 39,
'35 asmall-diameter sprocket having a small number of teeth, for example,
about sixteen teeth. With the adoption of such a small-sized sprocket as

The drive motor 38 as a dnvmg source is dlsposed inside the structure



35 a smal | -di aneter sprocket having a small nunber of teeth, for exanple,

‘about sixteen teeth. Wth the adoption of such a snall -si ze% Qp ket as 8

2 2 F EB 2005 the drive sprocket 39, it is possible to real eﬁ%c@ ZDB’;;

m niaturization of-the structure 32 and thin the whol e conveyer apparatus

31, thereby providing a conveyer apparatus that occupies as little

I nstallation space as possible. Wiile, on the other side of the conveyer

- apparatus 31 near the 5 entrance 31a, there is arranged a driven sprocket
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t he, sl ack a t

t hereby taki up e step al 7. Note,. n the driven
sp_rocket_413%‘2_3@9,I0F%b2556v&n_&% Y BTGS2 r oF € §t6p SRy Bt ep
gui de-ray | @3ung 4rousd the deivén'rbker 4Pand the divichgpreckae3gpr ocket 39 due
20 . to the ur,gbngef orce of thf f@” nwn@er 42 of thf} chM t.ensi oner
mechani sm in k8% 5EVAR SOG4 TL Foutgat\iop dppetRRapait IpEL g ditde ¢ i's
nOL ed thgt smobkst 8 byad {smﬁg@Sne&mbbrlgzajflcmdmiheteﬁsi@megmaldmlmm, 33 is
subj ected t injft ngL vel oci the,l i r venent,
al ong the sﬁlgg&ézgﬁé@?ég Iaﬁﬁpﬂsrggﬁﬁt\%%@gl%&{ﬂ%e %ﬁ@@&ﬂk?mﬁﬁ%g@& ong the
drive sproctieain3l iscixpandetihtheedguge spracket vl istshifted tv e dipedikeap@®. The
smal | eryt h ' - O, FIQVE J+ | 4 the: npre
remar ka]bﬁlt yegrﬂg?ﬁgée c%ggts.yhty}%(ee\?gr?n‘gé@&ﬁ gﬁﬁ ? g%l%g?fé%ed E%F%rdé% g@qil)lgco H{SE.) In
such a caselorepef dhepprisg membss di2 obiherhain tersdoper mechanism dbseehyo
det eri or at eaigo {i] | _ in draRpar atus 31 on
t he appli catai‘ on gPQE%g%ldréegoelﬁe[ﬁFE\%ﬁ%ﬁ?z heN%Eg’pﬁ{?%}’igg-e{d% | 33 is
provi ded, aﬁprgck@tazbi %o%%dt e above-mentioned movable rail 33c of the step

guide-rail 33 is moved to a direction apart from the drive sprocket 39 due

20 - to the urging force of the spring member 42 of the chain tensioner

mechanism, in association with the driven sprocket 41.

- guide-rail 33 is subjected to unevenness in its moving velocity when the

| linear movement along the step guide-rail 33 is changed to the curved

) 25 movement along the drive sprocket 39, due to the engagement with the
drive sprocket 39. The smaller the diameter of the drive sprocket 39 is
established, the more remarkably the “velocity unevenness” of the step
rollers 35 becomes. In such a case, the steps 34 are oscillated to produce
a main cause to deteriorate the ride quality.

30 Therefore, in the conveyer apparatus 31 on the application of the
present invention, the step guide-rail 33 is provided, at a leading end
thereof, in detail, at the introductory part of the rail body 33a
(outward-route side) for the drive sprocket 39, with a chevron-shaped
deflecting part 43. Here, the infroductory part for the drive sprocket 39

35 means a region (position) to deliver the step roller 35 form the step

guide-rail 33 to the drive sprocket 39.

Meanwhile, it is noted that each step roller 35 moving along the step



t‘her‘eof, in detail, at the introductory part of the rail body 33a

(outward-route side) for the drive sprocket 39, with a chevrg]izrs?ﬁgéi‘,;gﬂ
p %

defl ecting part 43. Here, the |ntroducto§y part for the driv

35 neans a region (position) to deliver The step roller 35 formthe step
guide-rail 33 to the drive sprocket 39. 9 5 2 2 feb 2005 The conveyer
apparatus 31 further includes chevron-shaped deflecting parts 43 arranged
at the | eading end (homeward-route side) of the step guide-rail 33 near

the drive sprodietctreaed appatdies 31 dadiheg maa:iddes{ bhe‘i?’lrorpsthaqmckﬁasﬂ)wtmgl de
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respecti e B Hrivenspopplsaii ‘ﬁg fonebsoring dae velgcity yeevenness b thawsiept he st ep
rollers 35 ¢aMef0ys at%gegﬁtﬁffthggfe;gﬁdﬁg £83 fads t ﬁgﬂ@?gieate' y. At a

position opppsi ng the ectl ng section
of the part CEQV@%§@PQ%8@ %ctérllg paHsd3zwhyy fDHOMHBg\ihéltfﬁCtky‘ of the drive

sprocket 39cHpRsp @ﬂdm%tmm doRMEErsSHIRL: d&ld@iﬁgsgizmybew&%d'tﬁaﬁrranged 15
in order to &?even romb

e trailing step roller ted since the
precedi ng sTEFESHS %rar%@ﬁja%@@é?%&ne&ﬁgﬁ RasHions PRRISIAG thsk d doffkciing ng
arrangeo bepamtflﬂescﬁthm the step Rflert BS qanemooe dienpehe 4bfleefiRs paffsal3 cont act
with the tog ¢ % e step roller 35 .traveling near the drive sprocket
39, thereby Bﬁ&%m? g the lifting of the step roller 35. .20 Additionally,

at a position Afposesigonloppusing e froat patteofibie! dedldoniggppa rMZj Jie(i.e.
arven st osal fﬁﬁé‘fg 1 pE ke é‘ﬁ*&e%@%r?%b%ﬂ)%t g Yitfi réﬁaﬁddé}q%t her
presser nengpiockst BR{ondbewsitivard-route side),\a pltessd:terrlemb@rrkﬁ isf arvaged ep
roller g5 ti}?éf‘déf B \é@@%ﬂﬂﬁﬁmﬁdggt&p@snef 35 HomBeifle! ﬁkéaegm%é @%5 s

noted that If o oVl one de |ng rv 4
body 33a at PIQ@giﬂ?ﬁﬁ iﬁrr% Sopasses swouga Bgdedlesting part 43de)Beiag the

drive sprockghngéd belowtRe 'cdimb PRy 383 the f)f@s@ef hRmyE! 5 chhdéngygnness” of
contact with the top end of one step roller 35 traveling near the drive
sprocket 39, thereby preventing the lifting of the step roller 35.
20 - Additionally, at a position opposing the rear part of the deflecting part 43
(i.e. section of the part 43 closer to the exit 31b) in the vicinity of the

- driven sprocket 41 (on the outward-route side), there is arranged another

- presser member 45 that comes into contact with the top end of one step
roller 35 thereby preventing the 11ft1ng of this step roller 35.

25 It is noted that if only pr0v1d1ng at least one deflecting part 43 in the
rail body 33a at its introducfory part (on the outward-route side) for the
drive sprocket 39 of the rail body 33a, then the "‘velocity_unevenness” of
the step rollers 35 is effectively absorbed to make the movements of the
rollers 35 Smooth, whereby the vibration about the steps 34 can be

" 30 suppressed effectively. Nevertheless, since the deflecting part 34 is
further arranged at the leading end (on the homeward-route side) of the
step guide-rail 33 on the side of the drive sprocket 39, it would become
possible to suppress the vibration of the steps 34 effectively with the

- smooth movements of the step rollers 35 even if the operation of the

35  conveyer apparatus 31 is reversed.

Although there is a tendency that the rotating speed of the driven



the step rollers 35 is effectively absorbed to nmake the novenents of the
rollers- 35 snmooth, whereby the vibration about the steps 34 can, 0
suppressed effectively. Neverthel ess, SIBCG t he deflecting pd?gzgﬁF%§7ﬂﬂ5
furt-her arranged at the | eading end (on the honewar d-rout e side) of the
step guide-rail 33 on the side of the drive sprocket 39, it would becone
possi ble to suppress the vibration of the steps 34 effectively with the
snoot h novenents of the step rollers 35 even if the operation of the 35
“conveyer appspratkest 8llid sagyeodrevathe vhstablggue betlee vslozityanmbareapcshaf t he
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in detailo Wddfldctingr paree48 @nHthesidsSof e énveﬂ%@t'@cl-fBMQd that each step
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pi teh-cirel e vel ol yolaihal & anaedk fl: 359 dibMRi Rl PYkRici?, each step

roll'er 35 has a ocCi Ty unevetnne nnvrngﬁsp ed is once

decel er at ed uneyenness skwniwih (2) ehbis t.’r?osraqaéhc siep edless etf)é’lt m\telde

vel oci tysVt | gg}léeaﬁﬁem’s”grtht Ofr KA e jg%tzgof Putifyd | ler 35
i s represent : ving sp ee ste reaches the
velocity W t EatIPIesaIys radmt crgs eo‘&lasrtﬁ cxrﬁ&ﬁm:ﬁm t{aegirrt\reons shown
with ( P) of sl[_)lr@tlzkét 39Tttee3%té;efouett3°51h@@§ hreté@t uh@béﬁreﬁ%ueﬁfmm i
respective %Stlrmlgogﬁeedht% once éecefer%ted frorriJ the vgl%caty V4 ané subsequently
A accelerated to the velocity Vt again. Here, when the average velocity of
20  the step roller 35 is represented by Vo, the moving speed of each step
roller 35 reaches the velocity Vt when each step roller 35 occupies

respective positions shown with (b) of Fig. 3. Thereafter, when each step

of its advancing toward the drive sprocket 39 by a predetermined distance,
- 256 the moving speed of each step roller 35 becomes the average velocity Vo.
| Assuming that the above positions where the moving speed of each
step roller 35 has reached the velocity Vo as a result of the roller’s
decelerating from the velocity Vt are referred as “reference positions”
respectively, the deflecting part 43 is shaped so as to describe a
30 - chevron-shaped curve projecting the step guide-rail 33 toward the steps 34
and also arranged between the nearest one of the plural reference positions
established along the step guide-rail 33 to the drive sprocket 39 and a
driving start point on the drive sprocket 39, which is apart from the nearest
reference position toward the drive sprocket 39 by one link length “r” of
35 the step chain 37. Here, the driving start point on the drive sprocket 39
means a starting point from which each step roller 35 is fed at the

~ roller 35 occupies respective positions shown with (c) of Fig. 3asaresult



of its advancing toward the drive sprocket 39 by a predeterm ned distance,
25 the noving speed of each step roller 35 becones the averag el ocit
Assum ng that the above positions where fhe novi ng speed of ez%é gﬁ
roller 35 has reached the velocity Vo as'a resul t of the roller"s
decelerating fromthe velocity Vt are referred as "reference posltlons
respectively, the deflecting part 43 is shaped so as to describe a 30
chevron-shaped curve projecting the step guide-rail 33 toward the steps 34 -
- and al so ar rpidedilodd welity et byahesltmer@rctkw@ pl Iif eHe reepecmeeteqpsntlons
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Zt felo r ;)I | er sA8Gording It@\t\hxlsgmlﬁ@d&mﬁ S@icb&he%npayen mpatrhtust@h htbehe
eflectin r yeyer
appar at us%l&é&éi%pargg’% tg)éﬂ% “pthP %ﬁg}‘ WP%P"?#{%‘%@FL‘HSE,{%?EE %lall
portion bet viezaresthmne ofbthegsltirarefefench @ogitivns estalleshedecadopgsheisters

establi sfed 18@9ra§1h§3 f& iR @{gvé’ Egijoec]{ei“Sb %i-rijl{% @@$m%[ét¥ﬁ pg)gfslglﬁgﬁthe” and

the driving | VE Spr l'e"to keep
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al nost whol erof}fe‘f@?ag@ PalfpBIRAL o@@ip?feaﬂ%oﬁ%ﬁdle@réi'éfﬁ@é eahgeyala to
t~

the exit 31b, where e VI ratlon e ste be suppressed

ef fecti vel y.ABRATARIS3] ﬁﬂh Bisr epfranee3 he &9 .thlee&t%m% “éerrﬁ the TP, v | |
be descri bedf the steps 34 can be suppressed effectively.

20 Next, an appropriate profile of the deflecting part 34 will be described
with reference to Fig. 4.
Since one step roller 35, which has been transferred toward the drive

” msprocket 39 through the deﬂectmg part 43 engages with the drive Sprocket -

~ 39 at its drive starting point, the moving speed of the step roller 35
25 becomes equal to the pitch-circle velocity Vt. Here, such a step roller 35

that the moving speed of Vt can be realized due to the engagement with
the drive sprocket 39 at the drive starting point will be called “sprocket
roller 35a” for the sake of convenience. Additionally, the second step
roller 35 from the above sprocket roller 35a toward the front part of the

30 step guide-rail 33 (or the entrance 31a of the apparatus 31) over the
deflecting part 43, travels at a constant speed (average velocity Vo) since
the step roller 35b adjacent to the sprocket roller 35¢ is moving along the
deflecting part 43. Here, such a step roller that is the second one from
the sprocket roller 35a toward the front part of the step guide-rail 33 over

35 - the deflecting part 43 and that is expected to have a constant speed will be
called “constant-speed roller 35¢” for the sake of convenience.



with reference to Fig. 4. Since one step roller 35, which has been

‘transferred, toward the drive sprocket 39 through the defI?;tzt ﬁ%a%ﬁé
i ng

engages with the drive sprocket 39 at its drive starting p

speed of the step roller 35 25 becones ]e?qual to the pitch-circle velocity
Vt. Here, such a step roller 35 that the noving speed of WVt can be
realized due to the engagenent with the drive sprocket 39 at the drive
starting point will be called "sprocket roller 35a" for the sake of

~conveni ence. AfehirhRiAiHaY onkheadle Q?ﬂ'i‘i@h%i&%ﬂ)eerrpfdlﬁfw&ﬁb farnomtéﬂsecﬁbﬁVe
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t he radius Aﬂi 1ﬁrtﬁe'cbﬂi‘sel ﬁﬁﬂﬂ‘ib sti'e'p ﬁﬁle%?%bﬂ%@@v&@gﬂhe fodtbt diel %

dlsplacenen t hese st eps one pitc c0|nC|des

with a rol 1&d tl@rmrm anttspse m@éler 3§erRrasses throughdhe ssflectipgrpatkitnéhe
def | ecti ng vdqaéitt ﬁ%e%ﬁﬁbs% achﬁft'th@ sgﬁfbkeiagollaﬁ:sg@@s/sbécﬁ*bb@rb groid L.

OM ng to th above est.abl | shnent e profile,o def | ct| part 10
in the anlgvs! Qli{bectep roliey 35 sButasepnatie {On@ gk el [er 35a
and t he condéfhntingpgad 48ahberetitatlyrasd esniple rwhm hbagbvn% i ppedd 43,

e nge3BoC A nE S DeRa Tt 35c Bh U ik Bing] at7 ah B SPERE . Y e

defl ecting (nactag@Svetlbexbyéfo)cal |y and conpl et eI y, whereby the m)V| ng speed
19,1 e consuan graetyg e m e gk hbnastu FpamRT Speet
formed wi t rcqpypmgfc]nq: above- mentmned roller centrmd L under condltxons of sixteen
teeth of the drive sprocket 39 and 133 mm in the link length of the step
50  chain 7, the deflecting part 43 results in a vertical interva] of 133 mm from
 the top surface of the step guide- rall 33 according to inventors’
provisional calculations.

In the present conveyer apparatus 31 as mentioned above since the
, deflecting part 43 is formed with a profile copying the above- mentioned
25  roller centroid L in the part of the step guide-rail 33 between the reference
. position nearest to the drive sprocket 39 and the driving start point on the
drive sprocket 39 and the conveyer apparatus 31 is constructed so that the
step rollers 35 connected in succession through the step chain 37 can pass
through the deflecting part 43, it is possible to fix the moving speed of the
30  step rollers 35 following the step roller 35 passing through the deflecting
part 43 and also possible to suppress the vibration of the steps 34
effectively, thereby enabling the favorable ride quality of the conveyer
apparatus 31.  Additionally, since the vertical interval of the deflecting
part 43 is remarkably small as mentioned above, it is possible to
35 miniaturize the structure 32, thereby making the whole apparatus 31 thin.
We describe the case of maintaining the moving speed of the step



copying the above-nentioned roller centroid L under conditions of sixteen
"teeth of the drive sprocket 39 and 133 mmin the link length o

chain 7, the deflecting part 43 results hn a vertical intervalﬁeaqﬁggggﬁ¥?p
from the top surface of .the step QU|de rail 33 according to inventors
provi sional calculations. In the present conveyer apparatus 31, as
nment i oned above, since the deflecting part 43 is fornmed with a profile .
copying the above-mentioned 25 roller centroid L in the part of the. step
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: substantially constant-speed roller 35¢ with the radius of one link length

- 20 “r” of the step chain 37 during the displacements of these steps rollers 35a,
35b, 35¢ by one pitch, coincides with the roller centroid L, the formation

of the deflecting part 43 following the rollér centroid L allows the velomty_____ -

unevenness of the step rollers 35 (succeedmg to the step roller 34 passing
through the deflecting part 43) to be suppressed within an aliowable range
25  while reducing the vertical interval of the part 43 furthermore.
In this way, when a minute velocity unevenness is allowed in the step
. rollers 35, it is possible to thin the whole conveyer apparatus 31

furthermore with progressed reduction in the vertical interval of the
deflecting part 43.

.30 The operation of the above-constructed conveyer apparatus 31 will be
described below.

First, when the drive motor 38 as the drive source of the chain drive
mechanism is driven, the drive sprocket 39 rotates, so that a driving force
of the motor 38 is transmitted to the step chain 37. Then, with the drive

35  of the step chain 37, the respective step rollers 35 of the plural steps 34
connected with each other through the step chain 37 move along the step



15 constant-speed roller 35¢c". Then, if the track, which has been foll owed

by the intersection point P1 at the circle C1 descrl bed about tzz Fﬁéeé@

the sprocket roller 35a with the radius Qf one link length "

chain 37 and another circle C2 described®about the center of the :
substantially constant-speed roller 35¢c with the radius of one link |length
20 "r" of the step chain 37 during the displacenents of these steps rollers
35a, 35b, 35c by one pitch, coincides with the roller centroid L, the

“formation gtuddqmlﬂéﬁlcg/chcaﬂypart 43 following the roller centroid L aI lows =~
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the drive sBupsghdhedsélestinpmant #3at the deashng endsofihiestep surde-gail 33
sprocket 390thé“sﬁfe ofthd (ﬁﬁi’e§ H:Fdléé't@gtﬁé){ré mg‘ uﬁékﬁ’edﬂé%@bf%%té roller

transmtted e st chal e 35 of the step
chain 37, tfg fpélgwéeg.tﬁés qkaﬁ%p%ssg%g r tguetfieﬂ' ectingRan 43 Bonnect ed

wth eaqh (o] 3 regw(pugh the step chain 37 nove along the step 14 2 2 F EB
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drive sprocktep d8eps 88 wonncatedveithaidch othey dmoaph the stéye chwin 3@, wpeed of

Nover LLFésééségibanﬁ g %Eﬁéﬁ%gébt@ﬁ%f@‘if%ﬁ%% 35

. having the sesiches the dnizing stastpoiad vesthet drive ghradket 36% the movingapeed3 at

the | eagy ngyp Hﬁ: Héﬁtdtﬂﬁ?%%ﬁ rg}létdgsgl He }:oﬁf'és &jg.latl 'ﬂﬁ ltﬁé ‘ﬂ?tggfc%lhflﬁ vHIbY

sprocket 9, ess o ow ng?¥he step
roller 35 pyéﬂ ﬁbeﬂﬁk‘iﬁ@ioﬂ @t%%f | dbenny sy thegecpadisier gplieedd. Focusi ng

attention ofdcheSend8LabEGAE Part 43 hefiee RdingeRd oiShedtep Bfide-rail 33
on the side of the drive sprocket 39, the second step roller 35b moves
. while changing its level along the deflecting part 43.

20 ~ When the level of the second step roller 35b changes, the constant
pitch (link léngth) between the adjoining step rollers 35 allows the third
step roller 35c¢ to approach the headmost step roller 35a by achange in

~level of the second step roller 25b, so that the third step roller 35cis
accelerated. Consequently, the “velocity” decrement (deceleration) of

25  the step roller 35b is canceled out by the “velocity” increment
(acceleration) of the step roller 35¢, so that the moving speed of the step
roller 35¢ is maintained at the average velocity Vo.

'Here, we now discuss a case of providing no deflecting part. When
the headmost step roller 35 gets on furthermore, the moving speed of the

30  second step roller 35b ought to be reversed to become faster than the
average velocity Vo conversely. Then, in case of the conveyer apparatus
21 of the present invention, since the second step roller 35b is about to
surmount the deflecting part 43 arranged at the leading end of the step
guide-rail 33 on the side of the drive sprocket 39, the level of the second

35  step roller 35 returns, so that the third step roller 35¢ recedes from the
headmost step roller 35a and is decelerated. Consequently, the velocity



step rollers 35 connected with each other through the step chain 37, we
'‘descri be the operation in detail. First, when the headnost step roller 35a
reaches the driving start point on the drive sprocket 39, the @bgiﬁ5£§ﬂﬁﬂﬁ
15 of the headnost step roller 35a becor®s equal to the pitch-circle
velocity 20. Vt of the drive sprocket 39. Then, when the second step roller
35b reaches the deflecting part 43 at the | eading end of the step
guide-rail 33 on the side of the drive sprocket 39, the second step roller
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accel er at ed.Ve](%ﬁ. edtent | y, the "velocity" decrenent (decel eration) of 25
the stepsroll eft i3ainted thatnaethisi tione, Delesignratedeknsionys apptiedramthe step
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25 Fen ooBePIIs e an e adineeead S Fe Sich suidedatat Qe of Ler 355 1 2
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Further, in the arfangement where the deflecting parts 43 are provided at

the leading ends of the step guide-rail 33 (on both outward-route side and

20 homeward-route side) on the side of the entrance 31a of the conveyer
apparatus 31 and also the side of the driven sprocket 41, it is possible to

 suppress the velocity unevenness of the step rollers 35 on the side of the

driven sprocket 41 effectively. _
~ According to the conveyer apparatus 31 of the present invention, since
25  the velocity unevenness of the step rollers 35 caused by the engagement of
~ each step roller 35 with the drive sprocket 39 is absorbed by the deflecting
~ part(s) 43 of the step guide-rail 33 so that the step rollers 35 move at a
constant speed, the vibration of the steps 34 is effectively suppressed to
enable ensuring of comfortable ride quality. _

30 Additionally, as each deflecting part 43 does not require so much
vertical interval to the step guide-rail 33, the structure 32 can be
miniaturized to realize the thin structure of the whole conveyer apparatus
31. [Especially, when the step roller 35 on the downstream side of the
deflecting part 43 is allowed with a minute velocity unevenness, it is

35 possible to reduce the vertical interval of the deflecting part 43
furthermore, whereby the whole conveyer apparatus 31 can be provided



menber 45, the change in level of the second step roller 35b along the
deflecting part 43 allows the third-step roller 35c to be acceé ated or

1o ‘decel erated appropriately, whereby t?g novi ng speed of the E&Eﬁﬂﬁ
roller 35c can be maintained at the average velocity Vo certainly. As

menti oned before, in the arrangenent where the deflecting part 43 is
provided at the | eading end of the step guide-rail 33 (on the

homewar d-route side) on the side of the drive sprocket 39 in addition to 15
'“the“defrectWW@lpdmmhéﬁﬂunnhﬂgnmeQEQU|de rail 33 on the outward-route side,
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gﬁ. de-rai ‘é‘ﬂﬂ he éﬁ@ﬁ:mmqy@rgpngramé affl%tg s dasithe fSaBfeed, the
vibrati gg otstmbauataenﬁata'df it ﬂfd\@:me\midneammfveg@ﬁd dpﬂ’rah@s”lgh?'iﬁlt‘iﬁéu“ ng of
ot requi r o280V Rt aleminr Nilanid thole of IS FiverhrapHamisY aghe
not require e
struct 3re 3indigatedewithithe aturd xzeédrdmenﬂnheﬁs tdspﬁttiirelysandlfi’limr eBEf theh
whol e conve en the step roller on the
downst r eam éﬁgrﬁgﬁﬁ}gﬁt&é&ﬁlﬁfo&ﬁﬁ?@hﬁ% Is allowed with a mnute

vel oci ty uneverdhesspvableirail3%l popmivitiedtat itseplotion dsr%a@nglwzﬁh thestepral of

t he defkect appar at us
31 can he peRdESl i 2 ciREARFDER GF 2 MRARERY ShpSalAN SgRY el ehe SPOTTE1 1Y
will be undéi@ﬂ@&% obyhe Hove Szﬂ{ock@toﬁi? .n the mevablgaeil heis adapjedsg as
descripti Ont@gui&lﬁth%%éeb!ﬁferﬁ@@ﬁﬂi’ésﬁ 3blless levﬂm&lﬁmﬁgeh@%kéxcat ion of

the present circumterence of the ralleglo{;gntac%1 {A}lt uﬁw step > Yollers 35. umla yI o
the driven sprocket 41 of the above-mentioned conveyer apparatus 31, the

20  movable rail 51 is urged in a direction apart from the drive sprocket 39 by
the spring member 41 of the chain fensioner mechanism, thereby applying
an approprzate tension on the stcp chain 37.

~ Asfor the movable rail 51, it is noted that the velocity unevenness of

the step rollers 35 may cause the rail 51 to be vibrated in both directions

25 approaching to and separating from the drive sprocket 39. Therefore, it
is desirable to provide the deflecting parts 43 on both outward-route side
and homeward-route side of the movable rail 51. Then, the velocity
unevenness of the step rollers 35 on the side of the movable rail 51 is
suppressed effectively, whereby it is possible to suppress the vibration of

30 the movable rail 51 in addition to the vibration of the steps 34 effectively,
making the ride quality of the conveyer apparatus 50 remarkably excellent.
Further, owing to the provision of the deflecting parts 43 on both sides
(outward-route and homeward-route sides) of the movable rail 51, it is
possible to cope with the reverse operation of the conveyer apparatus 50.

35 Although the present invention is illustrated in the form of a moving
side walk in substantial parallel with a road surface to transport passengers,



5 may be nade without departing fromthe spirit of the present invention.

For exanple, as shown in Fig. 5, the driven sprocket 41 of th eﬁgéi nent
may be replaced with a substantial U shaped novable rail 51. eg'lge hBUUG
step chain 37 is wound over the drive sa ocket 39 and the novable rail 51.
As a conveyer apparatus 50 of Fig. 5 has the same 10 structure as that of

t he above-nenti oned conveyer apparatus 31 but the above feature, elenents
simlar to those of the conveyer apparatus 31 are indicated with the sane
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conveyer -apparatus 50. 35 Although the present invention is illustrated in

the formof a pmyidigal A in substantial parallel with a road surface
to transport p% ssen ersp%ﬁg\é? l§y2 FEB 2005

ccording to the present invention, since the chevron-shaped
deflecting part of the step guide-rail between the nearest reference position
20  to the drive sprocket and the driving start point on the drive sprocket
serves to absorb the velocity unevenness about one step roller so that the
velocuy unevenness is not fransmitted to another step roller on the

moving speed of the step rollers at the average velocity generally and also
25  possible to suppress vibration of the steps due to the above velocity
unevenness, thereby accornphshmg the comfortable ride quality of the
conveyer apparatus.
In addition, owing to the provision of the deflecting part having a
small vertical interval {(height) at the step guide-rail, it is possible to
80  realize the thin-formation of the whole conveyer apparatus while ensuring
the comfortable ride quality. |

downstream side of the former step roller, it is possible to maintain the



the present invention is also applicable to an escal ator extendi ng over the
inside .of a building up and down to transport passengers. In t%f escal at or
it is general that a plurality of pitches of the step chain 3 2 ﬁ ﬁﬁﬂﬁ
to one step and, in many cases, a plurality of step rollers 35 are
arranged for each step. Thus, there i s1§ tendency for an escalator to
I ncrease the nunber of teeth of the drive sprocket 39 in conparison with a
movi ng side wal k, as shown in Fig. 6. In the application of the invention
“to:such an escal ator where the defl ecClipdM8rt 43 is forned in an o
I ntroductory part of the step guide-rail 33 to the drive sprocket 39, as 10
simlar to the above-nentioned application to a noving side walk, it is
possi bl e t d.supAresseybeappiratts compfisii steps 34 effectively, whereby the
confortable ride Q#allt{ cans.be - ensured. Additionally, in this case, there
ari ses no probleﬁ1 el énghgagenent of the step rollers 35 with drive
sprocket 39 is detmuralitgtefcstspsbayingaespetiveosteprodsrs movabledoBg t he 15
def |l ecti ng ry. 43 .4 strial Applicability According to the present
invention,tggﬁg%)gwgeé gyron-shaped defl ecting part of the step guide-rail
bet ween t he near esttep ehamecemnastivgttherstepollersiidhastaps; sprocket and the
driving start poi o Tl ; vel ocity
a%tﬁgqgegﬁ}tgqngrﬁa.tgg t@?&g@gg@vﬁﬁd RovBIRE Rrddee Vel
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step rqll erforéd td ﬂlepﬁgﬁbﬁhﬁl;_ta%d”ai ntain the noving speed of the step

rollers at the average velocCity. generall nd al so 25 possible to suppress
vibration of thea¢heyso ap%éfiﬁge‘éBBGé)a%Efo@ec n %ﬁ’é@%’ﬁé?gfﬁ?ﬁ fFeby
acconpl i shigiddéfrgil seqisftorpraict toithe stepal tie/fiedt pareof therstepguidppatlat us. 1n
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drive sprocket, the driving start point being apart from the nearest

reference position in a direction of the drive sprocket by a link length of

the step chain, ‘ ,

providing that a velocity “Vt” represents a circle speed of the drive
20 sprocket and a velocity “Vo” represents an average velocity of the step
rollers nioving in connéction with the step chain, wherein
 the reference positions are established as respective positions

Where a moving speed of each of the step I‘OHGI'S bGCOIIlCSthC VGlOClty -

“Vo” as a result of decelerating from the velocity “Vt”.
2. A conveyer apparatus as claimed in Claim 1, further comprising a
presser member for contact with the step rollers, wherein the presser
member is arranged so as to oppose a second part of the step guide-rail on
_ the outward-route side of the conveyer apparatus, the second part of the
30 step guide-rail being positioned on the upstream side of the first part of the
“step guide-rail in the moving direction of the step rollers. -

© 3. Aconveyer apparatus as claimed in Claim 1 or 2, providing that:
3 one step roller engaging with the drive sprocket at the drive
35 starting point is referred as a sprocket roller;
another step roller that is the second one from the sprocket roller



5 a plurality of steps having respective step rollers novabl e al ong the
‘'step guide-rail; a step chain connecting the step rollers of the steps;
rotating unit generating a driving force to nove the steps; a dfi @@ER 7(]05‘
sprocket rotating by the rotating unit #o transnit the driving 1lo force to
the step chain; and a chevron-shaped d& | ecting part fornmed in a first part
of the step QUIde rail so as to project to the steps, the first part of
the step guide-rail being positioned between a reference position that is
~one of a’ plovealhd deftctingpearnarthepgsmsitcaonsidess il sséppguidesnajl ahd thatep
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further conp esses or.contact with e ste roIIers
wher ef ¢ haOpIFEEE LR PHURSRTIS Lp i e B 6T edbas an MpRelarsehint par t of
the step geefgoidiiwhereint he outward-route side of the conveyer apparatus,
the second part 0 ste | de-rai.l, bein Qsiti o d on the upstream
side of the fi rs?hebé?ﬁe%fngﬂéﬁ 133 Hna‘i‘u"%‘éhﬁeﬂ P%ll CORENDCng direction of

t he step r@lhﬂredsctofy-qoﬂdﬁyﬁ[tr@moar atus as clained in daiml or 2,
providing that: - one step roller engaging with the drive sprocket at the

drive 35 starting point is referred as a sprocket roller; another step
rol l er that.is ARenveyenapparaisamchaireed pnddlaim ¥ of Repravidindil#dos 19 over

the defyecting pagk siib Ik RhERANAlIIMlritESpRidR: iKlearigel and that

I s expécted to have a ‘const I's're erre const ant - speed
roll er: starting pomt is referred as a sprocket roller;

another step roller that is the second one from the sprocket roller
over the deflecting part on the upstream side of the step guide-rail and that
is allowed to have a minute unevenness in moving velocity is referred as a
20  substantial constant-speed roller; and
a track that is followed by an intersection point at a first circle
described about the center of the sprocket roller with a radius of the link
~ Iength of the step chain and a second circle described about the center of
‘the substantial constant-speed roller with a radius of the link length of the
25  step chain during the displacements of the sprocket roller and the
substantial constant-speed roller by the predetermined pitch, is referred as
an introductory-roller centroid, wherein
| the deflecting part is formed with a profile copying the
introductory-roller centroid.
30 | |
5. A conveyer apparatus as claimed in Claim 1 or 2, wherein the
deflecting part is provided, on the homeward-route side of the step
’ guide-rail, at its leading end closer to the drive sprocket. |

35 6. A conveyer apparatus as claimed in Claim 1 or 2, further
comprising: '



and a track that is followed by an intersection point at a first circle 5
‘descri bed about the center of the sprocket roller with a radi LNk
| ength of the step chain and a second circle described about 2%?E§2n05f
‘the constant-speed roller with a radiug,of the link Iength of the step
chain during the displacenents of the sprocket roller and the
constant-speed roller by the predeterm ned pitch, is referred as an o
introductory-roller 1o centroid, wherein the deflectl ng ﬁ‘ ) Lormad W th
~a profile copyi ng (ﬂM‘éeHBmQC&Gb&hWﬁodﬂﬂ‘@ra diamelsr gubsfania aﬁﬁ B

appar at us aﬁlh(‘dlﬁidggﬁq dﬂhgcﬁ’i\%%%r%f:k@t provi di ng that: 15 one st ep roller
engagi ng wt rive sproc the drive star ‘rg%bg&ln s referred as
- a sprocket rollerd Ch;ﬁibtfﬁlé?rlogﬁfeﬁleﬁ ppisE thafurges Eiﬁéiré 0&&?@ 1 8m the
sprocket r Odhlr@éu D¥fdrt tfﬁ:g?‘iﬁé 'd?%h rodkdt thérel ?‘;ap{ﬂ?iﬂge@médderrﬁfnddhe step

gui de-rai | an owed é ave a mnu unevenness in noving
vel oci ty i seﬂémr eéﬁeﬁhc 3; 3Bfst anti al constant-speed roller; and a

Ejrack tht 'bS f0|dhﬁf6‘%ﬁbla’raah$halﬂb§ﬂ$ﬁ@w ﬁﬂal@l@ld&hoﬁta;mrn;]frb&i tles drive she 1 nk
escri bed about, the center.o pr ocket nwWth ar elin
length of tRIOSKES IR ASKOFIALRN ngbg’&n 1gei epr@Ckggéw %Hr%fﬂgﬁg#‘%g? hter of
! Ee subst ancthzﬁ% tesishéninesheridnt, whareimthedeflecitigipamfis pmﬂVlIdEdllalt laengt 3 OL
the 25 ste ain du et roller and the
substanti al P@@ ggéeﬁmrwgpfééfﬁLgﬁﬁﬁgn%ﬁ]@d%?% ﬁﬂféﬁgrtch is referred
as an imtroductory-rol | er centroid, wherein the deflectl ng part is forned
-vm'thaprof' (o o)VA i : - t 0 5. A conveyer
appar at Us a& &%@‘%e}gﬁgam% ledgatlﬁ{ﬁﬁ 1‘.’1‘1°d3 a‘?{rhf%?géﬁfglcl%fng Cart i
provi ded, otmmpﬂsmgﬁreward route side of the step gquide-rail, at its

I eadi ng end cl Osecfmto%agf@{;ﬂl hﬁﬁnﬁpa[ Siz&tar Pﬁﬁ@fa&la‘iﬁé‘t\é?)éﬁbstﬁﬁﬁﬁll?t us as

claimed in daim?1l or npri s a driven
sprocket sh%ﬁﬂtﬁéh%dwﬂ%tedloffﬁh% élflvm@%]?ﬁtr Ehel MOF30 13tpbeIng

‘15 movable in a direction apart from the drive sprocket; and-

a chain tensioner mechanism that urges the movable rail in a
direction apart from the drive sprocket thereby applying a predetermined
tension to the step chain, |

wherein the deflecting part is provided at a leading end of the

20 movable rail on the opposite side of the driVe_n sprocket.




the 'di aneter of the drive sprocket; a chain tensioner nechani smthat urges
‘the driven sprocket in a direction apart fromthe driven sprocégi E r %
applying a predetermned 5 tension to the step chain; and a nov 4§ ;i& ﬁﬁ
that can nove in a direction apart fromPthe drive sprocket; in association
‘with the driven sprocket, by an urging force of the chain tensioner
mechani sm wherein the deflecting part is provided at a |eading end of the
novabl e rail closer to the driven sprocket. 10 7. A conveyer apparatus as
claimed in"Caim1l or 2, further coNBSFRA-T a novable rail having a '
circular part of a dlaneter substantially equal 'to the dianeter of the
drive sprocket, the novable rail being 15 novable in a direction apart

fromblt he dr: ve sppoeseiey @%p@rﬁh@hﬂclﬁﬁ@?'& giRRhALl SAfbh 1cun es thle
nmovabl e rail_in a r rom Y 0c, appl yi ng
a predet er nHEFDER s‘?ﬁeﬁ cSOHW«%aﬁ EQNRELAPE W ?@? Halqetﬁﬁ‘é%}b fer% part is
pL OVId deds at chaire®di nd'herste %guhcﬂ@raﬂ%rm bimiedaat itointrbduciopp pattefogiade of
the driven ar at us

i ncludes a ?P’é% %&&%&b&q\ %hevdﬁpoqhﬁggd%%%ﬁé@&%fﬁgt e?ﬂ'&’ol | ers 35
connect ed wpnhnfleunhoﬁtlrkaedeﬂmw@paﬁ 43 alho®s einevanBass fﬁh&eelscﬂp ofdhele-rai|l 33

5 Dr ovi dedsucatrdlfets BBL GAALA Aok BRIdy S0 e 1Y% HRAOSIR i 4 D 2

chevr on- shape Provi i oA o |ng part 43

al | ows unevéﬁfv@sﬂ@roak&té ctDtll}ﬁ disorbed te pegintain lagubseatially @@n&ﬁll@ht be
caused gdye hyilgivel Séﬁﬁgf@ﬁé‘kt?{dﬂe@ss drA§’§r§ P%i—‘é é?mbl:?gobe absor bed

to nmaintain a su stantl ycon O novi ng dCI step roIIers
35. As a reSuppress the yibgtionmisteps 34 cppnested ttﬁé msmam 37 and dhe

connect ed t@oiﬂfértﬁb@rlﬂ@ glﬁh@%f@h'@' appP8rat&PT¥ éch%%l?stcﬂe quality Of the
apparatus is acconplishe
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