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escal ator, noving side wal k, etc. Backgriound Art A conveyer apparatus, such
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t hat al t hough i m nol ogy of "steps" may be called "treadboards”
in case df a mL;gFR@l fglﬁtla/al k because of its 20 horizontal novenent, these

treadboards of Tmi'é\pregelﬂl ideendon relatestopa esnvelydnapparas; forexample,
specificatio t he c¢hain, driul ng.mechani smfor driving a step chain,
general |y, Fﬁ%alf‘ nBpying sifeowa gﬁegﬁdl ess step chain is wound about a drive
sprocket to be Bagk t(mhd:)ma notor. In operation, a driving force of the

t 25 t ket .
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through a Sttu?nover end of an endless step chain is wound about a drive sprocket to

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



to chatn 100, and a drive sprocket 103 where a bearing surface (running
track) 102a of the step guide-rail 102 is apart froma tangential |ine 103a
of the drive sprocket 103 by a gap ho. The step guide-rail 102 is provided,
on its end close to the drive sprocket 103, with a conpensating rail 104.
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4 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 sprockeg, and a driving start point

est abli shed on the drive sprocket, the driving start point being apart from
the nearest reference position in a direction of the drive sprocket by a
link Iength of the step chain, providing that a velocrty "Vt" represents a
circle speed of the drive sprocket and a wvelocity "Vo" represents an

aver age vel cﬂprogkeif1ﬂ3wendrth¢)b::@nngrsgrﬁme|m§’,a|of therstep guade-raid 1 02he step
chain, wheref %é heurh & & ﬁﬂ?@o&@é (56 8?8 é’c{]ﬁn ?)Bkﬁa@lé 80 fik gﬁfler SH@ﬁTng@f

posrtrons 1o ére a oV I Ng spee step r econes the
vel ocity "Vvdheaghalercanyeyesappamdi®rating fromthe velocity "Vt". In the

operation of 1@ kéy assiftiiilgd Hf ? a@@ﬁ‘é%h% Fatss of"‘WPﬁcIﬁ Bﬁt\fvﬁidﬂ' ngf

unit drives, the drive. spro S ro ansn%‘F driving force o

the rotabi ngfOuke {s fusTER araw i @ foamm (i pmqw]%r ufe, e homewpgd-pytehai n,

E Ee r tes |oe0}1 igige %‘f@l@e Vsté: | Slidefail rez ﬁhﬁﬁ b@?@@f‘g‘e@%ﬁdérhlh@?ﬂvﬁﬁl@cké?r ough
e step ¢ ically e e.ste i de-.r ai 0 nspor

passenger s %ﬁé‘iﬁt eg?@n&@ ﬁ%"@ﬁgrws%& %‘Eﬂ&%ﬁﬂﬁﬂoflﬁ}%&h%‘%{ bori ng step

rollers of tdftﬁl\%ty@ﬂap htaensto bedncreased with botiuitetvids apeanddewn, (20Kken t he

headnost st(;gg)pol I eﬁﬁ F}B reaches the drive sprocket and passes through a

predetermn X‘ef erence position), the noving speed of the
headnost10st ep rlfilthedriyetsprethetel(03 riesl m/ba\aﬁge pm:lhecnrclﬁ dibntetter of ep

| | h d
et | ecti ng 23;43% Wi 47E cRARIPEITARP iy e 3DBAS E iR Th e TP
bet ween t he hhB3dgnm, @ceerhing tpdsventons 2gravasional oalrcu&tmnso&kegapm t he
driving st arBet%eﬁtthQrfaﬁ%@ntijaﬂ'li’rf‘e ’f@%’ﬁrﬁﬁe élh% sg"rb&’ltét 0 2h tlﬁ’é’b@évlg

starting point _fromwh e velocity
drive sprockatrfagedl Gda @frth%stap@mdw@ﬂrhQ2e15rr§aursr§d toersesd 9. p Mt inon by

the Iinlgsl e"tﬂ‘d‘ér% ehﬂﬁnﬁfeeﬂle%@metn*ﬁ%nbﬁ"s@lo@rft R vERRERLBREP! | er

changes corr ng to | e VI pn- shap dd erctr ng
part. When tr 3@ Elﬁé"ﬁé’ g[rrmlssPHH“Fg) OP%WN?Q é above way,
the third Stlﬁﬂneadalr&rroamps1dectbgstlieh,ethbelmigmsof 30@rrm@|(1zé‘fhb)/ekﬂii@ igbove

A R e LR e L R e S
change in | esmlceen‘avmgeﬁfecbrsosmnhqd mplter of:mdamngmbepitch(trﬁﬁe siuzapetmrl | er
to be a 'vel ocity" decrenent that has
been pr o uceﬁ%ddrfé?%@q?ggglrlrggt%?gg@%ﬁ er is cancel ed out by t he above
"vel ocity" |ncrerrent of the third step roller, so that the noving speed of
the third step rb%frlgvgﬁﬁbﬁed at the above average velocity of the
step rollers. 3 nost step roller is adva,nce furthernore, the
movi ng s speed BRdehtheeonnsdional SHCHBIEENISROMERI0RLHADAVEaH iBhe aver age

speed. Wen th@@ef@)@@ﬁﬂd)@é@tﬂ)ff t%'e';ﬁésélﬁ&ﬁ@énhbh(wqﬁobfd% glebheeyémg part 43 of
the step guide-ra

nd_ st | | t hat
he & hi P8 saparaiisey i TREs comorbT Bl et tB b e Ginafalig ™ o7 1
decel er at ed. suppressing thé¢ unevémnessdneveloeity of s¥ep follerseffectively hedheadnost

Thivd otep roMiapeAT PERE g thit¥oimin 88 8t the WIS v EEERERAL ., ' I's

mai nt ai ned ?t t Hlee firstr abjectef tha presenhinviensionagdescaibedrabiovg can bée c;)nvfeyte[1
r 0 e

e ot de- ORI bP A coniEr RBfaratey EORERINHEC Sfep SEENRILY | O

spr ocket30andpluraliiyrofstaps bawing mspactive staperallars eneyatde adong tha/stept o absorb

such a vel Og%ﬁme%ﬂv%@?ﬁg%héﬁp%nﬁé&mg ﬁ%%%@%ﬂ%ﬁpof Ge! s%%sg%ﬂf?ée rH he

vel ocity unwg‘nness i's transmitte ga( it is
possi bl e t o ofaehehregulaeintsmaly of pqued 6‘fefmi@e@ﬁ?étr§ § 81T téﬂ&tmtthe aver age

velocity ge r@rhﬁngfﬁddﬁ‘{f Méé't@hﬁ)\ﬁé)th%osté 1 3¢ ﬁsd%:sl/ ﬂ%fté@'d‘i’fbc%nt he steps
due to the above vefg((9 \l}é E ess her eb acco sh |r1 confortabl e

ride qualityddYc fRE Pé@@émgl g WH“@ élrenée % (Ecﬁéono need
of maki ryg th«hecmeprbh@nﬁ m@ﬂ@cﬁe&ﬂoecshmdmﬂe@mg pﬁﬂeforrfnhd i8Cr figst R

o otus oSS AT BT Sh e T SR Bl “rﬂ'wggr‘é?;eyr
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nmechani sm of the conventional conveyer apparatus; 30 Fig. 2 is an overal
sttuctural view of a conveyer apparatus in accordance with one exanple of
the present invention; Fig. 3 is a V|ew1e5pla|n|ng the relationship between
nmovi ng vel ocity of one step roller and its various positions in the
conveyer apparatus of the present invention, in which diagram(a) is a view
showi ng a change in 35 noving velocity of the step roller corresponding to
the positions of the step roller, diagram(b) is a view show ng various
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(reference position), the moving speed of the headmost step roller gets
slower than the average velocity of the step rollers. Then, when the
second step roller reaches the chevron-shaped deflecting part at part (i.e.
the first part) of the step guide-rail between the nearest reference position

25  to the drive sprocket and the driving start point on the drive sprocket (the
driving start point: a starting point from which each step roller is fed at the
velocity Vt 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

30 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

35  step roller to be accelerated.  As a result, the above “velocity” decrement
that has been produced by of the headmost step roller is canceled out by



supported on the supporting surface of the rail body 33a, the steps 34 35
translate fromthe entrance 31 a toward the exit 31 b in the direction of
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apparatus. In addition, since there is no need of making the

chevron-shaped deflecting part so large, the so-formed chevron-shaped
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deflecting part will be advantageous for the whole conveyer apparatus to
25  be constructed thin.

Brief Description of Drawings

Fig. 1is an enlarged view of an essential part of a chain driving
mechanism of the conventional conveyer apparatus;

30 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

35 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



the drive sprocket 39, it is possible to realize the miniaturization of the
structure 32 and thin the whol e conveyer apparatus 31, thereby providing a
conveyer apparatus that occupies as Iittée instal |l ati on space as possi bl e.
Wiile, on the other side of the conveyer apparatus 31 near the s entrance
31 a, there is arranged a driven sprocket 41 which is rotated with the
rotation of the drive sprocket 39 to feed the step chain 37 in cooperation
with the drive sprocket 39. The driven sprocket 41 is shaped with a
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2s It i's noted that if only providing at | east one deflecting part 43 in
the rail body 33a at its introductory part (on the outward-route side) for
the drive sprocket 39 of the rail body 33a, then the "vel ocity unevenness"
of the step rollers 35 is effectively absorbed to make the novenents of the
rollers 35 snooth, whereby the vibration about the steps 34 can be so
suppressed effectively. Nevertheless, since the deflecting part 34 is
further arranged at the |eading end (on the homeward-route side) of the
step gui de- rsairfacdainehalsbexposingothetdiep duifaees o thekentsiie of thel\stmlldub@corre
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deflecting part 34 formed in the step guide-rail's portion between the
nearest one of the plural reference positions established along the step 15
guide-rail 33 to the drive sprocket 39 and the driving start point on the
drive sprocket 39, it is possible to keep the noving speeds of the step
rollers 35 generally constant over the al nost whole area of the conveyer
apparatus 31 fromthe entrance 31 a to the exit 31b, whereby the vibration



of 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 b en transferred toward the drive
sprocket 39 through the deflecting part engages with the drive sprocket
39 at its drive starting point, the nDV|ng speed of the step roller 35 2s
becomes equal to the pitch-circle velocity Vt. Here, such a step roller 35
that the noving speed of Vt can be realized due to the engagenent with the
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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 introductory 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.




part 43 is remarkably small as nentioned above, it is possible to 35
mMniaturize the structure 32, thereby making the whol e apparatus 31 thin.
W descri be the case of maintaining the ving speed of the step 13
rollers 35 followng the step roller 35 passing through the deflecting part
43 at a fixed speed (average velocity Vo), hereinbefore. If a mnute

vel ocity unevenness (Vo - r wsin ( wt+ err )) is allowed in the step
rollers 35, it is also possible to provide the deflecting part 43 with a
smal | er verti cdlhé conveysmippddens Jbfwdhehaichides ciitasog+shiapsdaleflatinigar
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about the center of the substantially constant-speed roller C wWth the

radi us of on%p?riomlait%lﬁgth 20 "r" of the step chain 37 during the
di spl acenent s oAt alpssition epposinlg thestréhapart oif thédefleytingeapt 48Ki.ecoi nci des

ith th |l e i i f £l eCki: 43.
Fol low ng. « reecrigi O it et 43 (1Gseolt' dhtedog ) 15 hE LMY e hie o, o,
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thin the whojgqg BEwa@lE’@ébﬁMEl 3bUFH S FeRBE Pl rI PE6RRE §HLd educt i on
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a
in the vertical Tnterval of t eflecting p 43...30 The oper.ation of the
above- const r ¢RRLag! %m@;etpp P Step waqra‘%itetra%%lémg pear the ngepi rst,

when the dr i ysioukboB0 Hheaehy hrovbnking droliftingodf esstepablleglBbye mechani sm i s
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w th each ot faef REANAL YIS GR GltE/1d36ulPYed RRE (I '%Gr3hER another
presser member 45 that comes into contact with the top end of one step
roller 35 thereby preventing the lifting of this step roller 35.
25 It is noted that if only providing at least one deflecting part 43 in the
rail body 33a at its introductory 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



14 guide-rail 33 cyclically. . In the step rollers 35 connected with each
other through the step chain 37, then, the step roller 35 approaching the
drive sprocket 39 produces a velocity un@genness in the noving speed of the
roller 35 in the course of engaging with the drive sprocket 39.
Neverthel ess, since a step roller 35 follow ng the above step roller 35
havi ng the velocity unevenness passes through the deflecting part 43 at the
| eadi ng end of the step guide-rail 33 on the side of the drive sprocket 9,
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certainly. 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



As mentioned before, in the arrangenent where the deflecting part 43 is
priovi ded at the | eading end of the step guide-rail 33 (on the

honewar d-route side) on the side of the ;ive sprocket 39 in addition to 15
the deflecting part 43 in the step guide-tail 33 on the outward-route side,
even if the conveyer apparatus 31 is operated in reverse, it is possible to
suppress the velocity unevenness of the step rollers 35 effectively.
Further, in the arrangenment where the deflecting parts 43 are provided at
the | eadi ng pitdk-cifcle iveladigp Ve biydderdrive 8Brocbet B8t h Inthewwespectivesstspde and

oo at e, 311G A5 BIn@ed BE s ABsin HIGUER 16 P Gy 37, PREBIRSEIET .

suppr ess t herolédrodd movesealengdhe cufvadeosntioap of the deflecting partd3 swluée of the

dri ven spr ockeha dhest! SERIKELY . CRESLAIAN. SiTSHE VSRS ABBRALUSOEL O

t he present urievenness o ep rollers
35 caused bythastepngHgrmdhpreseding theabpve (Stdpamllw 34 israbspebert due teghecket

39 b b
Chat “the. st ogades ITRVEbE RS b{fﬁﬂaﬁ‘ﬁﬁﬁ%t ) tﬂméf@? theReRiiB gl ingtis)
steps 34 is éﬁ‘lﬂ@fc&fﬂmvteﬂj%ﬂ@sf lowingesieprel @ﬁs?afmwber@bydbﬁfrdnpam& ri de
mich %rtfﬁaf’ﬂﬁds'ﬁ%%a‘?ﬁdéﬁif%qﬁi?ﬁ o 3 chadty j;m%diff 2?22“5' can be
m ni aturi zed t ol 84 abRve Way: sach of %ﬂ gPHEtS R WQppar at us
glfl ESItoepo al b ;‘1‘;?‘3@“ ddfclag:m(g dfélézeweléﬁt Pnbheﬂlmﬁé%;he@mpmbergfﬁt he a5
e eC|ngpf 1S al ] owe a mn e V ?ll evennﬁ | is

bl e to FelRWIng fudsien tallar 5 passing tyoughdhgdetlechng patad: 43
1? afi Iher][elrorghAmzknelrclalln tbhhly\bmlbedmenemmcaﬂwm\@reiihpparatbsﬁ&rh:w thfd” 36
wth a rt n SKI ed In
the art ;J hat SFﬂé %gi’g{)tls%%ﬂi}éﬁ%&l“b *5%}#‘3 g@ﬁg%gﬂ%é%&% t?%tg‘; e%?’u@ ®31 is
related to oneamspbncaxﬁtbaphirai netepereceepositions esiablished aldrg tifeostep vari ous
changes and gB tﬁPSBQE%hé"ahx}%eﬁﬂTBﬂEet"B%Bﬁﬁ%pgﬁﬁ%ﬁﬁg g&r{ RBfH&tdhe gRpirit of

t he present rrven sprocket
41 of the e Ud’ler%’ﬁ@flkﬁiy?’%ét kSeWSSd:@Q twkwpathgangvm&sme sofitbpstemovabl e

rail 51. Thefbu?ﬂa g@rperﬁng'dbréiadtwwlm@aﬁﬁest Wh@l@ﬁfe‘é%ﬁth&‘&ﬁﬁie $ and
t he novabl e rai

nveyer apparat e’sanme 10
structure asaPH%\‘ia‘é‘-’r3ﬁEPIHB & = ctgﬁ\ﬁé‘;“eg léep‘ﬁﬁ?@?’&’st%ﬁ’l‘”gﬁ@u‘?%e
above feat uref tigd Stepe Bt &mbeé an pgsgm)@ﬁe@ﬁvé conveyer apparatus 31 are
i ndicated with sanme_reference ne S,r ectiv
over | appehg desN?qxﬁ’tqrbﬁEp%pél 0o TS Pl aC ARS8 P P e B e,
at its porti evitlerefagimg toi Fig. the step 15 chain 37, with a circular part of
a di aneter subs |t i I
The novabl e rai Sﬂg;tlé ‘?Igé ¥t3§%21 rgy% Fg h%w(?%h tggnstf&%e& tb\}(fﬁr&ﬂifﬁh Sste p
rollers 35 mpmheaﬁf)rtgrou@ ﬂlﬁé@ﬂeﬁttltgjpﬁﬁr%@@g@g% wath the deye sprockst wi t h
t he st I
abgvz re;gn': |00Egda'i éonvré%ma&ﬁﬁgx)glﬁtét@@ \h}ﬁﬁ"zkg% EHQEI%EE Sﬂ%’ fmgéf in a
di recti ofd aphﬁ@omeéﬁﬂﬂﬁ{at%?he\/lélt iy V; iheﬁgﬁ% W}hn%ﬁ'ﬁ@rr % t he
chain tensi ofgjt tﬂeqﬁ@wn%; ebh&fﬁWc@@bhxbaHz@dlda@%m 3 aﬁ érﬁ@ﬁt QAtpn the

§

step chain 37. As for t ail 51, |t|sn veI00|t
une\F/)enness ofhf{ﬂé“@tsgﬁo t) r%”%@dfﬁ‘?eﬁtéﬁ%’égmémr ggf dbéPW ¢t ed |yn

both directi mﬁerZSSaibﬁmhersakl df convenixaivel atAddlti‘om the stdorel stppocket
out war - r out £oUeti3S i ihe AnFe SPrlitsplet 35a diy ﬁﬁdi&”ﬁgﬁfrg%?t St e
the vel 080ty stepegwideessl 33 (ohtheserrancel 3 b of e apparhtuss3 Yeowsr thee novabl e
Uibraci on' of 8eEHE BTt syl hea NeRis B spbd TeBaRE Risfacily MARYFSS 0"
steps 34 ef f the bieplpllendbbragljacentrtodbe gpeockef rofler Boc iomesiing adppgithe us 50
remar kabl y e@‘éﬁ%kﬁﬂg gaﬁ“ﬁ heHe&Q Jl{mh ﬁgtey"ﬁ)lférrq}ihgfsotﬁe%céﬁtg %ffr§ﬁ{ | ng

parts 43 on (out war

novabl e rai | i spiockes reitrrs} s @waidckhpefrqmpalttmth@wps@@penaa 3%@V@r t he
conveyer sappi@lbfieding part 43 and that is expected to have a constant speed will be

called “constant-speed roller 35¢” for the sake of convenience.



35 Although the present invention is illustrated in the formof a noving
side walk in substantial parallel with a road surface to transport
passengers, 17 the present invention ig also applicable to an escal at or
extendi ng over .the inside of a building and down to transport
passengers. In the escalator, it is general that a plurality of pitches of
the step chain 37 correspond to one step and, in many cases, a plurality of
step rollers 35 5 are arranged for each step. Thus, there is a tendency for
an escal ator t AAssumimgsehat bﬁertradkelwlnthtlmstbemffdllaﬂvcﬂb ansiptersketiod9 in
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conveyer appar g, pRaVidisg Bt thedefRclinigdSart aBlis formed with a profile

copying the above-mentioned roller centroid L under conditions of sixteen
teeth of the drive sprocket 39 and 133 mm in the link length of the step

20 chain 7, the deflecting part 43 results in a vertical interval of 133 mm from
the top surface of the step guide-rail 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  1oller 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



5 a plurality of steps having respective step rollers novable along the
step guide-rail; a step chain connecting the step rollers of the steps; a
rotating unit generating a driving force fo move the steps; a drive
sprocket rotating by the rotating unit t% transmt the driving 10 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
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35b, 35¢ by one pitch, coincides with the roller centr01d L, the formation

of the deflecting part 43 following the roller centroid L allows the velocity

unevenness of the step rollers 35 (succeeding to the step roller 34 passing

through the deflecting part 43) to be suppressed within an allowable 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



I ntroductory-roller centroid. 4. A conveyer apparatus as clainmed in Caim1l
or' 2, providing that: 15 one step roller engaging with the drive sprocket
at the drive starting point is referred as a sprocket roller; another step
roller that is the second one fromthe s@%ocket roller over the deflecting
part on the upstream side of the step guide-rail and that is allowed to
have a minute unevenness in noving velocity is referred as a 20 substanti al
constant-speed roller; and a track that is followed by an intersection
point at a flnabnmy33e d@&ﬂr bed about the center of the sprocket roller
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. reaches the driving start point on the drive sprocket 39, the moving speed .
15  of the headmost step roller 35a becomes equal to the pitch-circle velocity
Vt of the drive sprocket 39. Then, when the second step roller 35b
reaches the deflecting part 43 at the leading end of the step guide-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 length) between the adjoining step rollers 35 allows the third
step roller 35c to approach the headmost step roller 35a by a change in
level of the second step roller 25b, so that the third step roller 35c¢ is
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 35c recedes from the
headmost step roller 35a and is decelerated. Consequently, the velocity



7. A conveyer apparatus as claimed in aim1 or 2, further conprising: a
novabl e rail having a circular part of a dianmeter substantially equal to
the dianmeter of the drive sprocket, the vable rail being i5 novable in a
direction apart fromthe drive sprocket; and a chain tensioner nechanism
that urges the novable rail in a direction apart fromthe drive sprocket

t hereby applying a predeterm ned tension to the step chain, wherein the
deflecting part is provided at a |eading end of the 2o novable rail on the
opposite si dmoméméhe(atrdellaatlen of ke second step roller 35b is canceled out by
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even if the conveyer apparatus 31 is operated in reverse, it is possible to
suppress the velocity unevenness of the step rollers 35 effectively.
Further, in the arrangement 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
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5 may be made without departing from the spirit of the present invention.
For example, as shown in Fig. 5, the driven sprocket 41 of the
embodiment may be replaced with a substantial U-shaped movable rail 51.
Then, the step chain 37 is wound over the drive sprocket 39 and the
movable rail 51. As a conveyer apparatus 50 of Fig. 5 has the same
10  structure as that of the above-mentioned conveyer apparatus 31 but the
above feature, elements similar to those of the conveyer apparatus 31 are
indicated with the same reference numerals respectively and their
overlapping descriptions are eliminated.
The movable rail 51 is provided, at its portion engaging with the step
15 chain 37, with a circular part of a diameter substantially equal to the
diameter of the drive sprocket 39. The movable rail 51 is adapted so as
to guide the movements of the step rollers 35 while making the outer
circumference of the rail 51 contact with the step rollers 35. Similarly to
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 tensioner mechanism, thereby applying
an appropriate tension on the step chain 37.
As for 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,
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10  similar to the above-mentioned application to a moving side walk, it is
possible to suppress the vibration of the steps 34 effectively, whereby the
comfortable ride quality can be ensured. Additionally, in this case, there
arises no problem that the engagement of the step rollers 35 with drive
sprocket 39 is deteriorated since the step roller 35 is raised by the

15 deflecting part 43.

Industrial Applicability
According 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
velocity unevenness is not transmitted to another step roller on the
downstream side of the former step roller, it is possible to maintain 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 accomplishing 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
30  realize the thin-formation of the whole conveyer apparatus while ensuring
the comfortable ride quality.
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10 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
15 nearest to the drive sprocket, and a driving start point established on the
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 moving in connection with the step chain, wherein
the reference positions are established as respective positions
where a moving speed of each of the step rollers becomes the velocity
“Vo” as a result of decelerating from the velocity “Vt”.
25
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. A conveyer apparatus as claimed in Claim 1 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 roller that is the second one from the sprocket roller
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he constant-speed roller with a radius of the link length of the step chain

during the displacements of the sprocket roller and the constant-speed

roller by the predetermined pitch, is referred as an introductory-roller
10  centroid, wherein '

the deflecting part is formed with a profile copying the

introductory-roller centroid.

4. A conveyer apparatus as claimed in Claim 1 or 2, providing that:
15 one step roller engaging with the drive sprocket at the drive
starting point 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
length 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:
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direction apart from the driven sprocket thereby applying a predetermined
5 tension to the step chain; and
a movable rail that can move in a direction apart from the drive
sprocket, in association with the driven sprocket, by an urging force of the
chain tensioner mechanism, wherein the deflecting part is provided at a
leading end of the movable rail closer to the driven sprocket.
10
7. A conveyer apparatus as claimed in Claim 1 or 2, further
comprising:
a movable rail having a circular part of a diameter substantially
equal to the diameter of the drive sprocket, the movable rail being
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 driven sprocket.



