| 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 as %ﬂa 1égﬂgﬂuj
~ 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_regu tervals. In operation, the
step - chainis driven by a chai n dbP E§ﬂﬁ%%ﬁggk&

can nove synchronously with no space 15 between. Wth engagenent of the
step rollers with a step gui a structure, these plural
steps are supported by a stegﬁgﬁﬁhéyﬁgf?hﬂiiﬁggg@§ effecting a circulation
novemnent of t he steps between an.entrance and an exit. Noted that although
t echni cal 0 steps” may be called "treadboards” in case of a
novi ng §|de wgkﬁﬁ §%£E§gd its 20 horizontal novenent, these treadboards
of noving S'dQXKﬁ% séﬁﬁinv@ﬁﬁbﬁ&&ﬁﬂe@ﬂaa&bﬁpeyenappdnﬂmssﬁmxnianqﬂe on. In the
chain drivin c anismfor dr a step chain, generally, the turnover
end of an @ﬁ E}%’ﬁngﬁéé%walk’v%gnd about a drive sprocket to be rotated
by a notor. @ﬁm@ﬂhia driving force of the notor is 25 transmtted to

ochant o mc.“‘;" hﬁﬁ%@%ﬁﬂ%ﬁf&svﬁl@? P ilarol Fg) hiyin e dyalf) 2! 7, Er1 VI N0
vi cini ug ofinelndesarpuraityrofstepsprovided avitho siepyiolleappal hess steps are
~Convent | °”§b{?§r%tgd‘°\9fth'aﬁ' eﬁpﬁﬁﬁ Jh%?.n b?%bﬁh%éfmgfqﬁ‘ Rr§ 8fdhe ed for

a.-truss in ain drivin i nce 30
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techni que _igidrvals! NK JfRESToRMha'StGThainlls i b Wil deivingyer appar at us

“thin to occupy as Eg ossi bl e. rh Uf @rm niaturized
in the abdﬁ@ch'ﬁl}smb 80 thatalbe $tepg caRANQvE ﬁﬁ‘ﬂ WPQH% YW QY 8Pt ocket
f]?r . 1§haibktﬂ'éeﬁ ' ”‘Wﬁﬁ@i&%’égéﬂﬂeﬁt b@@ﬁ@dt@p&oﬁh@swgﬂi h sepgdidertas. 1 n case
0 adopt.i n rive_sprocke e
unevenness lﬁﬂgg@é pg sttﬂgg‘}eq’gt?ﬁeypﬁ]frafﬁg%% SYRRYY iﬁ;{%gg\(’ﬁ%@@ %@d%ﬁ% ﬁ a step
2 : 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



2 2 F E B 2005 chain. Then, this "velocity" unevenness reveals itself in
the formof vibration of the steps, thereby causing the ride quality of

t he: conveyer apparatus to be deteri oratéad Japanese Patent Ap |J?CEE@FEDUS
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, as shown in Fig. 1, there is established a positional
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detail, 1t is ent| e 103a of

the drive sﬂr“é@ﬂ’cé@l 182, él‘ﬁﬂl th%’éﬁﬂiél& ﬁ‘hif%fbﬂﬂg@@ Ib?é ar g b0Qui de-rai |
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103a of ohhe ng&fexﬁent 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



2 2 F EB 2005 3 sprocket 103 and the bearing surface 102a of the step
guide-rail 102. Thus, a truss is junboized to produce an ob
thin-formation of the whol e conveyer apparatus. Further, gngESEQOZbﬁg
operate a conveyer apparatus of which outward route is turned around to
formthe homeward route, the honemard-goute side of the step guide- rai

102 has to be arranged under the drive sprocket 103 at the sane gap ho,
thereby causing an installation height of the conveyer apparatus to be

increased with both intervals up and down (2 X ho) considerably. If the

drive sprocket 103 is forned to have a pitch-circle dianmeter of 348.4 mm
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feb 2005 4 th@m@r|V|ng start point being apart fromthe nearest reference
position in a direction 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,



the drive sprocket by a link length of the step chain, providing that a
velocity "Wt" represents a circle speed of the drive sprock

velocity "Vo" represents an average velocity of the step rolﬁefg:dﬁélgﬂaﬁl n
connection with the step chain, wherein the reference positions are

est abl i shed as respective posi ti ons V\/n%re a noving speed of each of the
step roIIers becones the velocity "Vo" "as a result of decelerating fromthe
velocity "Vt". In the operation of an enbodi nrent of the above-constructed

- conveyer 'appar atus, when the rotating unit drives, the drive sprocket is
rotated to transmit a driving force of the rotating unit to the step
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roll er passes throu%h the deflecti ng Eart 43 of the s gﬁp gui de- t he
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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



is cancel ed 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, since the chevron-shaped deflék iF&ﬁ%ﬂ@U@f
the step guide-rail between the nearest reference position to the drive
sprocket and the driving start point gn the drive sprocket serves to
absorb such a velocity unevenness about the preceding step roller so that
the velocity unevenness is not transmtted to the following step roller,
it i's possible to maintain the noving speed of the step rollers at the
average velocity generally and al so possible to suppress vibration of the
steps due to rolie pakoeythrough dridefledting e N 66the btbe petrailae Wvpl of sy sagonidhe
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escal ator on “PPFRES R PRYEr * the present invention.

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 1s 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 |



Best Mbde for Carrying Qut the Invention Enbodi nents of the present
invention will be described wwth reference 1,5 to the dra\gigﬁ. Fie?g]é}ﬁ—lz
shows the whole structure of a conveyer .apparatus to whi chét

i nvention is applied, schematically. A gonveyer apparatus 31 of Fig. 2,
which is in the formof a noving side walk that is established

substantial ly horizontally to a road surface to convey passengers, includes
20 a structure 32 called "truss" to support its own weight and the wei ght
of  passengmylker Wlhmastsrmtfm e v3hdity becomepdqtaidol m;ﬁchmtrdilerspeddﬂél ow the
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step rold erpads al ong the step guide-rail the respective steps 34 nove

e, e Y e s B S

guide-rail 337, Iu es a rail out war route si de
of the appalﬁ%ntt!i@t Q)COlh‘éﬁb@fépﬂap%ib\StQ A emwetw,and a presser rail 33b

provided on { MBS WRr¢YcraH s wtewftﬁaae&w%% ahtshin out war d-rout e
si de of the appdratus, . si nc stf%ggohlers 35."are suppo ted on the

supporti ng 2GHOTE¥ Iéceo‘fmthhaélqt ?I 3%%9 the peesgpEpYontion; nslate fromthe

entrancg 3la tptg%@tﬂa@%h@iﬁdu@ﬁéw Qh@hmgiaﬁeetmtalqiart af havwsbabitoFoa. 1
whi | e maki n@gt hei r mﬁe aces |l.evel,.with the road 2 2 FER 2005 surface

and al so ex SUPFSHAEVERLiORe outside of the structure 32. In
the vicinities of the entrance 31la and the exit 31b on the outward-route

u th conbs. 1 RS Mg BRRRiE uBld BTRSHRT | ha's cont, prates 36, on
t he homewar d- rEmbediiidatsost Ilhleepl@p@mtrmﬁ/ﬂsttonheﬂkbepbsembeéwextﬁssfarengeret urn

fromt Xt e entrance 31 a while the step rollers 35 are
engagegﬁbet mgﬁjct}ﬁw?n@] 33a and the presser rail 33b. On the side of

bod
the rail body Bga rWStth@ \@h@l@ﬁé@cmx@o f aronyeypr gpparatuaie wiochdheur t her
i ncludes a g@ibﬂ 1ﬁvéﬁtlbn3§ﬁpf3ﬁéﬂ $cheTRAIRIIRY. | NAZdHveSRk iappasiast3l 6f om the

rail body g 2, which is in the form of a moving side walk that is established
substantially hortzontally 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




The plural steps 34 are integrated wth an endl ess step chain 37 since the
‘'step rollers 35 of the steps 34 are connected with each oth t hrough the
step chain 37 at predetermned intervals. Since.the step chﬁd BER
driven by a chain driving mechanismwhil'e the step rollers 35 of the steps
34 conme in contact with the step guide-rail 33, the steps 34 are adapted so
as to nove between the entrance 3la and the exit 31b with no space between
the steps 34 while being guided by the step guide-rail 33. In the chain
~driving 'rrecshfrfd&nanchamblao?mm otha3&ep cguafmsaodne vetsie sﬁltltm‘:kmlcﬁﬁe about

whi ch the t r &q?rgrt 0 ste chal ﬁ}?m’éfg b a driving
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structure S2. GHant hoeWhid tafte!FIEBE0he LS AR Snebics 9B, Lhe drive
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the whol e dhewstgechaippd’ at peediicrminedeinyeryabyi dbinge. thecstﬁp/elymn Fpisar at us
that ocgupl &3, gspld 'téﬁzﬁn'd}ﬁ?:ﬁg' [ibl?z[hﬁﬂfﬁ/ﬁﬂgst hB X ?eﬁ% {)ﬁtheoé‘teéé‘e ot her

si de of the conveyer ntranc ere |

arranged a Mt rome @@QI&R@&WMII theistep geiderail 34, tha sfeps Bd atstasiapéerd 8 t he

Sg:gﬁgfrg%% ﬁavk%eft%énttﬁe eﬁtﬁﬂce@qlarhlfdhuerbm@g@s%ﬂhlmwdeh the drive
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ar-ound hne drfb?:’l?é} 30 aBo&te \tuvhf'c nedtl.{l'?l(e)VgII: pgef otthe lt(ep ch?’am 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



The driven sprocket 41 is urged to a direction apart fromthe drive
‘sprocket 39 by a spring nenber 42 of a chain tensioner rrechgt thereby
appl ying an appropriate tension to the §tep chain 37. If th tgﬁ u. 37
i s expanded, the driven sprocket 41 is shifted to a direction apart 15 from
the drive sprocket 39 within a predeterm ned extent due to the urging

force of the spring nenber 42 of the chain tensioner nechani sm thereby
taking up the slack about the step chain 37. Note, when the driven
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the driven Kpeeeokdshe apringgnenibesdd) olgtherchaie tersioneumecbanisss, thereie st ep

rollers 35. ta%gsa ttﬁetslabk é%t&h@%t%b*ﬁh%’ﬁf’ BRtE, WhEAURB dr{\ffén
chevron-sha g ﬁctlﬁg Lﬂﬁ E Q@ﬁ lingtr
correspondlﬁH(’F ek $hE MO¥H% the aBpve HreRiign NQY\S%E%F@ 3§ 0 é@PR hat ,
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
mcchamsm in association with the driven sprocket 41.

Meanwhlle it is noted that each step roller 35 moving along thestep

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

i 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.



recesses 44 are formed at respective positions opposing these deflecting 10
parts 43 so that the step rollers 35 can nove along the defl i 43
appropriately. At a position opposing the 'front part of the ggélggiﬁﬂ%ﬁiﬁrt
43 (i.e. section of the part 43 closer 1o the entrance 31 a) in the
vicinity of the drive sprocket 39 (on the outward-route side), a presser
menber 45 is arranged 15 in order to prevent the trailing step roller 35
frombeing lifted since the preceding step roller 35 passes through the

deflecting par Th3oBaiyeg apparaing8d foethewindledeoohepioat-shdied défdemigsser

nb 45 A | h d qof | 3
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defl ecting pBEYIUmshapad.defleching pats 433while following the By part (on the

out war d- 1 oUbSrresAS iR tolihe ot SPeetlectlip 9irtd hS. T AldeBYfly, 333, t hen
rollers™35 15 effectively absorbed

the "vel ocit unev;nnesi" of aihe ste.e 1&

to make thelTfsPeReRT &I formed af FPIReCcH Ve POSHHNT OPRPREResadeteding i on
about the sperts 4¥sctmthbe stepsrilvre SSashnembeetalygt Yhe H@ﬂeéﬁﬁg?@ﬁ%,wl nce
t he defl ect hﬁgr@art IM Is further arranged at-the |eading end (on the .
honewar d-r o Ibaé?yof the step guide-rail 33 on the side of the drive

sprocket 39, i Ahaopositibacppesimpts fioat partsafptheateflddtimgvpdrt 48i(@R. of the
steps 34 ef ' ] 0} . | ers. 35 even
I f the oper é?cﬁ%dnﬁlgt Ylﬁ’]\tﬁ 1354E jé@r?égggo(r){@p%gr%s% g@ lﬁ]strh?e é’f’ng@déf) et‘?l%ﬁ%h :
there is a SpingkatyOt(pattheeatwardironte sidehd pless¢remdnibeat i s &rangeab 2005
sprockejs 41;4 hﬁ'ﬁ'ﬁ?ﬁ [ ess of
t he st e%)5 rofrli éws@g{éﬁrteﬁgﬁpﬁg%\%m 0 OF ﬁtrﬁgs{jg’?lﬂéég?'i lynegh girf%%/d %@%éff H?he .
| eadi ng enE@C@g&&S@@tm —?’r5pmsée§ theughdhgsledlosting pant 43si cﬁ?m@f t he
novabl & raairaﬁ%@d Befswithe cainly pihte B0 el brésbe AhlcaMBer 49 chile@Cinty
unevenness of t ? 5 sE efg roﬁl‘?‘lgfr? 35 s{tm thl Zﬁie of ..t he dri veg Sprocket 41
to be supprEQLEHt YEULHHIOR SR 9T 086 stemtoliere’s braxeling neaedae 8rivehe dri ven
sprocket 4lspmckbe39, 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 lifting of this step roller 35. o
25 It is rioted that if only providing 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
" 80 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



stabilized to suppress the vibration of the steps 34 effectively. Further,
even if-the operation of the conveyer apparatus 31 is reverseﬁ t&hf Si ﬁ\ |_ar
ef fects nentioned above woul d be expect((;:1 by the provision of t21 R? (]
deflecting parts 43 on the side of the driven sprocket 41. The deflecting
part 43 for absorbing the velocity unevenness of the step rollers 35 wl|
be described in detail with reference to Figs. 3 and 4. Again noted that
each step roller 35 is subjected to a velocity unevenness shown with (a) of
“Fig: 3 sinces bekesttfébwreﬂslyehosbe’i:ﬁnﬁmuhstabtwéde 15 the velacity wreednessof by t he
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: - 1oller 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



change in level of the surnounting step roller 35, the velocity unevenness
I's not transmtted to the followng step rollers 35, whereby their novin
speeds can be nmintained at the average velocity Vo. In the aé%ieFﬁé&,Z

of the deflecting parts 43 has a functi ol to 10 prevent an occurrence. of

t hevel ocity unevenness of the step rollers 35 following one step roller 35
passi ng through the deflecting part 43. According to this enbodi nent,
since the conveyer apparatus 31 has the deflecting part 34 forned in the

' 'st'ept'gui de- r'?itd:fll«i:im% tr‘éllmitlyé?tr/]\bym?é fd@ilvermoelsét Sg_nle Igftlims butgat stef er enﬁet' |

ositions es i shed. al opg, t he’ ste ui desr ai o,4he drive sprocke
6 and t ne- it g Sarauetfid in Siskeffian A U em Raiso3 s § cPafEs@R e o
kleep th\i/h n})vr'oil;ersﬁefmdﬁfesfalaﬁgtIervedcddmwr 8btlgedefiedting parist3anthilever t he
al nost ol e ;are .t nye u t ato
fhe exi t s1ccifidpdis' PG ﬁﬁ%@ﬁﬁ?ﬁﬁ&eﬁgﬁéi@ YR BR300
effectivd y.thecstepxollemBaprcedmgthe ghavfd stepabllehdsdehbsethedgdpatae thr wil |
be descri be | r Wl ' . ch has
been transf g?k%ééﬂoé,é]itnol%?{i&{lﬁ% %ﬁpgdelﬂl_t!sn% %cbgta ﬁ§8 ‘B’§ h%ﬁgﬂbg #gq{c}leef%l%g&wleéng part
43, engages Winoi transmitteddoshe delewingstep roltess @5, wheseby theig movimg t he
movi ng SpeedyRledsian e malifthlifld ﬁﬁﬁg&g&@a&ﬂﬁ%mthe pitch-circle
velocity M. e, sych a step roller that the vi ng. speed of VWVt can
be realized du &@etar%@"t@n‘@éljé‘r?@iito etlacding pasts ﬁggéﬁl@%m@ém&tmt he drive
conven arbe. P L B o B e O e L P ove
sprocket r ol 04 Vé@&?%@%’ﬁf{)ﬂ@?gdwﬁsi&& r%‘ligli‘ltlléﬁgéﬁgcf@bgBﬁmfg'rail 33 (or
the entr anceAad:ardifég t@ehi@mﬂb@dift&xﬁ;kir%w&he?cbﬁveﬁa; dmedrang 3)F|htas 4ge5bt ravel s
at a constan ed (ayer,age._vel.ocit 0). s$iNce, . r
adj acent to fﬁ?@g@mﬁﬁ%ﬁgﬁgﬂn& L gbe%/sge F%%aéléﬁg??ﬁé%%&@g?]éﬁl?ng part
43. Here, sumdnrestsamepof el guralhefeiesce posiemmnestablesifedoatongithe spepcket
roller at r.o. I uhde-r al : . t he
def | ect i?l%g ;é%vtae?@hg%d&{ ﬁi;é_tdfﬁgé gﬁ_%{ecé{egg’gf%rﬁﬁ%@ea,‘gg%‘ﬁ&%ﬁfb‘%gé&ﬁ% Il be
cal | ed " consdrvie spsket B8) itds peseible to keep tharoving spesdmokthastep2 2 2 FEB
2005 Assumi ngfheBs e}éll’j%ené’t’ﬂgtégv@?gxebcﬂﬁﬁbsft%ﬁ&%’%@e@ﬁf@l'i\e cBhoERECt ! On

a

point Pl at one circ¢]e, Cl "descri ut the ¢ er of the sprocket roller
35a with t heARRAAGS Y froppthe mtra@f‘gg 1 the,pxitid veisrebnithe y7bm@iPtanot her
circle C dQﬁﬂ:ﬁﬁemgpggm@hnmlg@?éﬁedcgﬁéa@@?nst ant-speed roller 35c with
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

- sprocket 39 through the deflecting 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.



the'radius of one link length "r" of the step chain 37 during the

*di spl acenents of these steps rollers 35a, 35b, 35c by one pi%mégi ?ﬁhges
t

with a roller centroid L of the figure, it is desirable to f

deflecting part 43 with a profile copylhg the above roller centroid L.

OM ng to the above establishment in the profile of the deflecting part 10
43, in the course that the step roller 35b between the sprocket roller 35a
and the constant-speed roller 35c passes through the deflecting part 43,
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It a m nut Eteet‘fﬁéPﬂiéth%ﬁiEk%?S%éle 138 fifh & the(Nhk ferdgth)of the stépowed in
t he step roller
hamsi 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



It is also possible to provide the deflecting part 43 with a snmaller
"vertical 5 interval. Here noted that "co" designates an angul a '

"t" denotes a tinme, and " d " designat eg a phase difference. 2}%?%?’ %ﬂﬁ
this case, a step roller that the noving“speed of Vt can be realized due
to the engagenent with the drive sprocket 39 at the drive starting point
I's established as a "sprocket roller" 35a, as well. Simlarly, 1o another
step roller that is the second one fromthe sprocket roller 35a toward the
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W th each offpPRRREL riffer SEwill URY madtds Bl chBdinh 1y 5 92?25“?’%‘%6 >F E B
2005 gui de- £BpIn 33 agglanather gircler(C2desetibpd abubthe gentebidieed with each
- other througfibétagtiall§Rominit-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

unevenness of the step rollers 35 (succeeding to the step 'ro'ller 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

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



37, then, the step roller 35 approaching the drive sprocket 39 produces a

‘vel ocity unevenness in the noving speed of the roller 35 in thg zo#rg@ 2@053

engaging with the drive sprocket 39. hbx rt hel ess, since a ste

foll owi ng the above step roller 35 havi § the velocity unevenness passes
through the deflecting part 43 at the |l eading end of the step guide-rail 33
on the side of the drive sprocket 9, the velocity unevenness of a step

roller 35 followi ng the step roller 35 passing through the deflecting part
'43"is to sugpidssati33feyclisallg. attention on three neighboring rollers 35a,

chai n 37, we. bR FBR r@hs?so%é?ﬁﬁpﬁﬁﬁte N T T
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on the si deréafchbméiﬂbﬂec he43 3Pthd th%dhﬁg@hdqff the%t onr-ghl ssep
roller 35 retu 35c¢c ? s fromthe

SO a I,rd_st
headmost st8pt %MC&O‘%@I& irrme ﬁarwé@ Hiegec %t@aag (REVER| ocity 15
2 2 FEB 20@¥hile 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



I ncrement (acceleration) of the second step roller 35b is cancel ed out by
the velocity decrenent (deceleration) of the third step roller 35c, whereb
t he noving speed of the third step roller 35c is maintained atzt é:Ef§é§EE¥
velocity Vo. 51t is noted that, at thi %tine, a designated tension is
applied on the step chain 37 by the above-nentioned chain tensioner
mechani sm However, since the third step roller 35c is prevented from
lifting by the presser nenber 45, the change in level of the second step

roller 35b ﬁicﬁ@ﬁletnfwacé&éﬂaﬁ@hpMtﬁ@fsécéﬁdQ-! dpaick BSbtibichficeledout®y er 35¢C
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Especi al |y, stream si
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furt her m)re wher e )%1 % ﬁ\g rat us 31 H Q/r ovi ded 16
homewar route Sl e? on the 81de of the entrance 3 e con eyer

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



with a further thinned structure. 2 2 F E B 2005 It will be understood by
those skilled in the art that the foregoing description of th onve er
apparatus 31 is related to one applicati an of the present |nv Eﬁ

t herefore, various changes and nDdlflcaglons 5 may be made mnthout
departing fromthe spirit of the present invention. For exanple, as shown
in Fig. 5 the driven sprocket 41 of the enbodinent may be replaced with a
substantial U shaped novable rail 51. Then, the step chain 37 is wound
“over  the dr iwﬁharﬁuoidlleethlaﬁedrm‘tﬁchﬁe nmovabl e rail 51. As a conveyer
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adapted so as ur de 5 whil e nmaking

the outer &M maay be rﬁphCﬁd.Wltb@ sibstandial M-L’Shapﬂi‘léfm\éf}blﬁdal erls 35.
Simlarly tqhetnhﬁ]éigtb hatP BTG odild aizeffh% t 895thF v eyer
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drive sproc 65911 EﬁuQ%lVﬁéfﬁbéPP&fﬁ‘é?5 0 Tiiges thas the sars
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25 appr oachimdicatedaniththpzaate Melfelmmmhneldﬂs respsplivelyedndtheifherefore, it
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suppr esggd @[151?1037 V\? &é%'i’}ﬁai‘lt 0); a d?&ﬁﬁéﬂe? lsﬁb%ﬁnﬁﬂﬂ?r&ﬁﬁl tt??hé’ Ibration of

30 the novable rai’l S 34

ef fecti vel ydiamgler of thﬁérweo@rq%wi . ofl herBovaRledapdrSh @tad S
remarkabl y exgaldethe. moﬁyﬁfelm of € S@p tr%lFeFS%ﬂWﬂé hIkif thag lecting
parts 43 on bOthfSI des Wﬂgl rout &]qwrrewar -1 ouU es ]3};1 t he
hovabl e rai FUSETIEECNCE O pfg‘§§ F‘Bﬂfé‘Sb@“ iR rolors (bf the

conveyer aptles dtivsn Sprocket Allt dothghatidve- ﬁfeQﬁ@IﬁEdldﬁM%F/EpB p@raltué 83f{tieied in
E get ]; g;]g&pg]; p‘?op‘};igli% ﬂ%& ﬁi' %rﬁ@cli % s i'.sotnazr{]f)zlxr?frop i drlvevgprocﬁe{ S@% surface
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,



17 5 2 2 FEB 2005 the present invention is also applicable to an escal ator
‘extending over the inside of a building up and down to transp

passengers. In the escalator, it is geng al that a plurality %FZth&BeBUBﬁ
the step chain 37 correspond to one st B and, in many cases, a plurality
of step-rollers 35 are arranged for each step. Thus, there is a tendency
for an escalator to increase the nunber of teeth of the drive sprocket 39
in conparison with a noving side walk, as shown in Fi.g. 6. In the

appl i cati on'thé présent ivediticonist lss uppliaablesoalpéal voe ek téidingefveeehé ng part
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Industrial Applicability
According fo 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

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
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



a step guide-rail; 5 a plurality of steps having respective step rollers
nmovabl e along the step guide-rail; a step chain connecting th it o]
rol-lers of the steps; a rotating unit generating a driving for?e tﬁEBv%[]%
the steps; a drive sprocket rotating bx the rotating unit to transmt the
driving 1o force to the step chain; a 8 a chevron-shaped defl ecting 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 plldMSy of reference positions
established along the step guide-rail and that i's the 15 nearest to the
drive sprocket, and a driving start point established on the drive
sprocket, tlhe dAicdnvgyst a?panauimorbp'tijsmgpart fromthe nearest reference
position in a diresﬁtion.c% t-t;e drive sprocket by a link Iength of the step
chai n, providi nga‘[ R sHRFel Y ity "Wt" represents a circle speed of the
drive B0 sprockatplarlity ofedteps hgvingaespegtivessiapgolarsamevable alongeity of
the step rglLl ing.in connection with the step chain, wherein the
reference 5@%Tgfép(s)%®§?lgaéstabl i shed as respective positions where a noving
speed of each of atdtep shain cennestingsbe sitep rellerswd|theistsps; " Vo as a result of
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rol l ers, whereinatdiévespssket f‘?gfé%g % éW%&ngﬁoé@qS&l Vallgecond

part ofjgt hgosteRy Gidi d€p Chhin; ¥Ad the outward-route side of the conveyer
apparatus, the sec nd@%ar | :

of the 3Q ste ui de-rail. bein i t]j oned on
the upstream si dé GEvipR-shaped dEﬁPF“Bg p@%{sﬂng} “b%uiﬁ(ﬁ%t-ﬁlaigf)??ﬁets @ movi ng
di.r gct ion fggl;iélé}‘?aﬁtsﬁw.@ projject t-é\thf)lmegsgtheaﬁparmpefﬁm stepiguide-rail ﬁﬂ m |
or 2, providing that: ne Step roller en n - sprecket at
the drive ﬁ"%g &)p{;ﬁweﬁﬁ?tﬁwqeg %’E&%‘%@&& F},{gﬁg&g gl?%vclégpte:bgfl qdélru?_fgla{ﬁgpﬁer step
rol | er thatrefexehbepoeitiond esteblishedhalorg she steipeguidotiadram thiag s Hg05 19 over
t he defl.ectj e ¥ f : hAerd A d that
o expdet od P hong el RSpRken A Y ity Bie R pUBPLSbAMARLD EC
rol ler; anltive 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 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



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 radius of the |ink
| ength of the step chain and a second circle described about thg TdRES 0fln
the constant-speed roller with a radi ug of the link length of the step
chain during the displacenents of the %procket roller and the
constant-speed roller by the predeterm ned pitch, is referred as an

i ntroductory-roller 1o centroid, wherein the deflecting part is formed with

~a profite mpymhrgdéﬁectmgw sadcther ypstdane sideeott theistep guidk-rajhangdhat ¥
t t
ngagi ng it FPRUOR o %lgvgs?c;oé‘iééqn?gp%?ﬁig Bt Bimpporoo ] MR U7 o as

a sprocket andl | er; another step roller that is the second one fromthe

sprocket rol | er HQYaEHk t@g?}ﬁdﬂl ogﬁv.%d Bﬁ éﬁaﬁﬁer@Qcﬁ@?pHHﬁta&% ficfgror ¢ he step

guide-rail and t ness_ 1 N nmvin
vel oci t§ i slesefibed abioukthe centersebtheasproaketcotier svith 8 gadiamsraf] therl mkand a

track that é@%@%ﬁ%@#&hﬁﬂ dr{&ng rsé&ﬁ{d gﬂcl%odﬁfﬁkn%daabbhﬁ fhe %ﬁt%'r of

descri bed er w radius, of the link

length of thecenstgntppead mlkﬁrawgb@owdués pkihe H@Eéengié@fatbéém fhalgent er of
the subst a'i‘ﬁx'r ﬁféﬂ’gﬁgl%eﬁﬁﬁ?sdof rohﬁkéthr(ﬂlerr%ﬂkittﬁe%f()nhﬁﬁltlsip@&d' ength of
the 25 step I N &Pl ce@ e%g(ip ket r |l er and the
subst ant i afoleh Yéh@?&‘?f&g@m’& 1tghy, 13 eﬁ?“éﬁ‘éﬁ%‘”ﬁ ‘%Pﬂé'ﬁo FS referred
as anipnt cefltteidrwhéin er centroid, wherein the deflecting part is formed
wth a profile c ILhg the duct rol | et.,cent r0| 30 5. A conveyer
apparatus as cl aﬁ%geﬁﬁdéf&lpﬂ{ fsg?f@ego%‘élil &hfo hl, @Pl ng part is
provi ded, damrbtectooyrrvlede¢udil. si de of the step guide-rail, at its

| eading end closer to the drive sprocket. 35 6. A conveyer apparatus as

clained in daim1l or 2, further conprisin 2 2 FEB ?n05 20 a driven
sprocket sHapedAtawiivayer spphratms & clairheddn lalmyl egdapravidingthadi anet er of

the drijye. sprockgh fuphiich & gi%%#ﬁ?&ﬁ&@@gf&&%ﬁet BRSdige driven

sprockét in a dlrec I*on _apar rrven Sproc ereby applying a
pr edet er ni 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: '



5 tension to the step chain; and a novable rail that can nove in a

‘directi.on apart fromthe drive sprocket, in association wthat ry
sprocket, by an urging force of the chain tensioner mechani S%T%é&&ﬁﬁﬁhe

‘deflecting part is provided at a |eadipfg end of the novable rail closer to
the driven sprocket. 10 7. A conveyer apparatus as clainmed in Caim1l or 2,
further conprising: a novable rail having a circular part of a dianeter

substantially equal to the dianeter of the drive sprocket,, the vabl e rail

" being 15 novabl @ drven aprasket shrpaskiothaveondiamelgr sybstaptiadk €quabiy a chain

t ensi oner ”ﬁl%r}ﬁghr%f@rtcﬁﬁhelﬂr% fekepvable rail in a direction apart from
the drive sprocket thereby app? ing A predetermned. tensi OT(@LO the step

- chain, wherein ttechin|tersippgl Bischanisnhtha)uages e FIYShIPWSEhH 8f the 20

movabl e rai §;186 h [ OfnrbfetFhéred iriged prédet&BRHRACT 2 2 F
F B 2005 A dcl:lg)%ggﬂ;?p%gggﬁh tﬁga?ﬁélnu?és a step uﬁg?r ail p33 for guiding

novenentds oensiositorhe sés chaing 8Aect ed with each other through a step 5
chain 37. The stepn@wabR: fal tha8eah noveit dedkectioni dpari fivnothednvy part for

o oo PSR e i B T PR SHELL AR I o1 e
step rol | erchdih tendibaér meghanisen, cakieyeih theeddftedting partigpoevided atiat h t he
movi ng-vel oientiptend Rt B BRNERRT il Sfet LA UBYG BRI Y PR TG
suppres® the vibration of steps 34 connected to the step roller 35 and the
~confortable;ridg gyalddey Bhatdtfs 30 RHifedSin CLARCPTR'Y, $hRHer 15
| 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 driVe_n sprocket.






