Conveyor Apparatus Cross Reference to Prior
Application 5 This application claims priority from
Japanese Patent Application No. 2006-235636 filed on
August 31, 2006 and Japanese Patent Application No.
2007-182051 filed on July 11, 2007. The entire
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has_bge roposéd.to . .
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20 - and rear sides. These steps are supported by the guide rollers
 that are engaged with step guide rails provided in a structure,
and the steps are circulated between an entrance port and an
exit port, while horizontal postures of the steps are maintained.
The steps are generally connected to each other by means of a
25 step chain. By driving the step chain, all the steps are
configured to be synchronically moved without generating a gap
therebetween.
[0003]
The step chain is driven by a driving mechanism which is
30  generally of a type for driving chain ends by sprockets. In
~general, such a driving mechanism is disposed near an entrance
port or an exit port. However, in a conveyor in which a travel
distance of the steps are long, there is a possibility that a
sufficient driving force cannot be transmitted by only the driving
35 mechanism disposed on the chain end, because of an increased
load applied to the step chain. Thus, in a conveyor in which a




arrange a plurality of driving nmechanisns to give a
driving force at internediate positions (a position
ot her than an end at which the chain turns by
changing directions) of a long chain (see, 5 Patent
Docunents 2 and 3, for exanple). [0004] The driving
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[Patent Document 1] JP2004-224567A
[Patent Document 2] JP47-19989U
25 [Patent Document 3] JP47-10873A
[0006] '
However, when such a tooth chain 102 of a long link
length is used as a step chain, a speed irregularity may easily

occur, as compared with a general step chain, at an end of the

. 30 ° conveyor where the tooth chain 102 turns to change directions.

- Thus, it is difficult to invert the steps 101 with the use of a
circular sprocket which is uniformly rotated. Thus, when the
tooth chain 102 is used as a step chain, a guide rail of a
pseudo-circular shape has to be used to invert the tooth chain
35 102. As a result, a driving mechanism using an inexpensive
and general sprocket is difficult to be used as a driving -




mechani smfor driving a step chain. [0007] As a
driving nechanismfor giving a driving force at an
i nternedi ate position of a conveyor apparatus, a
driving 5 mechanismof a type that is capabl e of
driving a generally used step chain is preferred.
[0008] However, a general step chain is of a short
link length, so that a sufficient nmeshing angle

cann uaranteed to drive, 10 circulating chain in
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20 nt er medigd GePOS! tiPNaofdfilfg mechanism disposed at an
-intermediate position of a conveyor apparatus, when circulating
chain whose link fength is equal to or larger than that of a
conveyor chain is driven in circulation by a general sprocket, the
number of teeth of the sprocket is not enough. Thus, pulsing
25 motions occur in the circulating chains and the step chain to
thereby impair a ride quality of a step.
| [0011]
In addition, even when a link of the circulating chain is
. elongated to allow contrivances in shape, since a concrete shape
30 . for making deeper a meshing has not been disclosed heretofore,
such a shape must be additionally invented.
[0012]
The present invention has been made in view of the
above disadvantages. The object of the present invention is to
35 provide a conveyor apparatus including a driving mechanism for
- giving a driving force at an intermediate position of the




4 conveyor apparatus, the conveyor apparatus being
capable of giving a driving force to a general step
chain while achieving a sufficient neshing angle. In
particular, the object of the present inventionis to
provi de a conveyor apparatus free of 5 pulsing notion
in circulating chain to providg a confortable ride
quality on steps even when a conveyor chain of
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circulating chain disposed between the driving sprocket and the
step chain to be circulated in accordance with a rotational
movement of the driving sprocket to give a thrust to the step
25 chain; the circulating chain has chain links and hinges to be
connected to the adjacent chain links, a pitch length of the
chain link being equal to or a multiple of a pitch length of the
step link; and the chain link has a placing surface on which the
step roller is placed, and pressing surfaces that are in contact
30 with the step rollers on front and rear sides of the step roller
placed on the placing surface.

[0014]

According to the present invention, even when a general
step chain is driven, the rotating and driving unit can give a
35 driving force thereto while maintaining a deep meshing angle.




5 [0015] The present invention is the conveyor

apparatus wherein the chain link has a shape that
bypasses the step roller when the step roller is

pl aced on the placing surface. 5 [0016] According to

the present invention, the rotating and driving unit

can give a driving force whilesgnmaintaining a deeper
nmeshi ng angle. [0017] 10 The present invention is the
conveyor aﬁﬁ%Q?LUS wherein chain rollers are arranged
on each of inges of the <circulating chain such
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20 [0018]

According to the present invention, even when a
conveyor chain of relatively a long link is used as a step chain
and circulating chain of a fong link to be engageable with the
step chain is driven by a general sprocket, the circulating chain

25 and the step chain can be free of pulsing motion, so that a
comfortable ride quality on the steps can be provided.

[0019]

The present invention is the conveyor apparatus wherein
a driven sprocket as a counterpart of the driving sprocket is

30 rotatably disposed on one arcuate part of the rail for circulation.

[06020]

According to the present invention, movements of the
right and left circulating chains can be synchronized.

[0021] |

35 The present invention is the conveyor apparatus wherein
a sectoral part of a larger curvature radius is formed on a path



a sectoral part of a larger curvature radius is forned
on a path 6 at a position of the step chain where the
chain driving mechanismis disposed, and the rail for
circulation includes a pair of arcuate parts, a

l'inear part, and an arcuate part of a |arger dianeter
havi ng a shape corresponding t® the sectoral 5 part,

and inclined surfaces as connecting parts for
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[0024]

According to the present invention, a handrail beit can be
driven in conjunction with the steps.

[0025]

25 The present invention is the conveyor apparatus wherein

the chain rollers are disposed on right and left sides of the chain
link, and the rails for circulation on which the chain rollers are
rotated are disposed on right and left sides of the circulating
chain corresponding to the layout of the chain link.

30 [0026]

35

According to the present invention, the circulating chain
is guided and supported along the right and left chain rollers
along the rails for circulation, so that the circulating chain can
be circulated in a stable state.

[0027]

The present invention is the conveyor apparatus wherein



35 [0027] The present invention is the conveyor
apparatus wherein 7 one of the chain rollers is
positioned such that the one chain roller overlaps
with the step chain, while the other of the chain
rollers is positioned such that the other chain roller
is positioned outside a projection plane of the step
chain so as not to overlap 5 with the sanme. [0028]
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the preseAtcordirgttioothe Jiresent heventrbey the cirteating chain
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[ 0032] Acm ng to the present invention, a torque
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dnvmg unit can have a simple structure and can be made at low

20 costs. At the same time, assemblage and maintenance of the
rotating and driving unit can be made easier.

[0031]

The present invention is the conveyor apparatus wherein
the rotating and driving unit includes a driving motor, a

25 transmitting mechanism for transmitting a rotational torque of
the driving motor to the respective right and left driving
sprockets, and reduction gears disposed on a center of each
driving sprocket for amplifying a rotational torque transmitted
by the transmitting mechanism.

30 [0032]

According to the present invention, a torque transmitted
from the driving motor to the transmitting mechanism is small,
and a size is small. Thus, the rotating and driving unit can be
disposed between the circulating steps, and can be made

35 smaller.



di sposed between the circul ating steps, and can be
made 35 smaller. 8 [0033] The present invention is
t he conveyor apparatus wherein the driving sprocket
and the driven sprocket each have a shape engageabl e
with the chain Iinks of the circulating chain. 5
[0034] According to the preserg invention, since the
driving sprocket and the driven sprocket each have a

shape engi Sgﬁie with the chain |inks of the
circulati g in, the chain rollers are not involved
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chain links. |

[0036]

According to the present invention, the thinner circulating

25 chain can be made with the thicknesses of the chain links so as
to save space.
[0037]

The present invention is a conveyor apparatus

comprising: a step guide rail; a plurality of steps that move

30 along the step guide rail; a step chain including a plurality of

step rollers rotating on the step guide rail and a plurality of step

links disposed between the respective step rollers, the step

chain connecting the steps by the certain step rollers positioned

at every predetermined number of the step rollers such that the

35 certain step rollers are engaged with the steps; and a chain

driving mechanism including a rotating and driving unit; a



at every predeterm ned nunber of the step rollers such
that the 35 certain step rollers are engaged with the
steps; and a chain driving nechanismincluding a
rotating and driving unit; a 9 driving sprocket and a
driven sprocket that are rotated by a driving force
given by the rotating and drivgng unit, and a
circulating chain disposed between the driving
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dlrectlo ndaart fromth drivin
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conveyornlq)gﬁag\*;at us herein the circulating chain of
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t he chai i ng mechani sm have chain rollers
coaxi al | yThepaeadnie inventiomds Hhegesnveyeraappamtus wherein -

261 I givé aEhQih (m@i Sm%ﬁ%ﬂ?ﬁnv"'léhﬁ%\ﬁd%ﬁa'\ﬁltﬁog et]';e?ls?éner

the circul ating ainto ul d e circulatin
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[0039]

25 The present invention is the conveyor apparatus herein
the circulating chain of the chain driving mechanism have chain
rollers coaxially rotatable with the hinges, a rail for circulation
that is engaged with the chain rollers of the circulating chain to
guide the circulating chain along a circulation path is disposed;

30 and the tensioner mechanism moves a part of the rail for
circulation along with the driven sprocket to adjust a tensile
force of the circuiating chain.

[0040]
The present invention is the conveyor apparatus wherein

35 the respective driving sprocket and the driven sprocket of the
chain driving mechanism have tooth spaces to be engaged with




[0040] The present invention is the conveyor
apparatus wherein 35 the respective driving sprocket
and the driven sprocket of the chain driving nechani sm
have tooth spaces to be engaged with 10 the chain
l'inks of the circulating chain, and the respective
tooth spaces have nargin gapggfor pronoting

di sengagenent of the chain Ilnks [0041] 5 The

pres i nvention_ i aratusthe

e etk shyanghs R tBp rorINTaA G, ANV spsRsative poth
t he speaies have wnaggimeghpsi fom prambtingedisangegerh@ppiofdhe
a pIéHan.ll rM(of plate teeth provided with tooth spaces
to be engaged with the chain links of the circul ating
chai n, hol es passing in a 10 thickness
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O hagRares dia rSﬁaectgwgﬂatee&eg& HBEersert withpeath @ther,

rai andnal bulfferanbeaitial ishBufibaiif. the2€om@@didholés present

i nventi ort :qg r]onveyor apparatus, at the start

posi tion 59 2the finish position of the thrust

transni t tThey presgnin jinventias 95 stanveyoai appardbesiwherein, at

1§°nha§ﬁar’f"' [S&IEIB?I §hﬁpa| Qﬂrssh E:fosﬁ{“@ns&e% thi tnt|tachsmlttmg

upport a part
cha ggions whepe sﬁbgeoﬂﬂﬁ—”ﬁﬁé@st@bﬁ'@w ole t I Clla(D'(Mﬂ"lVan
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gui sleppaited BObpOlh4hE sﬁkepogMUEgralbanuethpr@sanatmg chain.
2¢ nventi Ofgoq%§n when a general

The present invention is conveyor apparatus, at the start
position and the finish position of the thrust transmitting region,

- an assisting rail to be in contact with the step links of the step
chain to support a part of a load to be applied to the step chain
25 is disposed on the step guide rail.

[0044]

The present invention is the conveyor apparatus wherein,
in the thrust transmitting region, the step roliers of the step
chain are separated from the step guide rail.

30 [0045]

According to the present invention, even when a general
step chain is driven, the step chain can be appropriately driven
while maintaining a deep meshing. Further, local abrasion of
the circulating chains can be prevented to provide a comfortabie
35 ride quality on the steps.



step chain is driven, the step chain can be
appropriately driven while naintaining a deep

meshi ng. Further, |ocal abrasion of the circulating
chains can be prevented to provide. a confortable 35
ride quality on the steps. 11 BRI EF DESCRI PTI ON OF

THE DRAWNGS Fig. 1 is a sideqyiew of a conveyor
apparatus in a first enbodiment of the present
invention; Fig, 2 is aside viewof a chaln dri ving
mechani sm of tBRIEFEDESERIPIIONQE THE DRAWINGS j 1 5
enbodi menFiqf 1tikea pﬁldéeﬁiew ldfvsntcbrwewlﬂ gpparatasairplaafirst
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ppes BbgbRahE AL tf ksl SRR D! *the present
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@a'd?)rﬂfé Wr%ggﬁﬁ&'ﬂ@n'ﬁn} fifg CAMNSYPiePRAT %HS pr@sent

the first e iIment of ‘the present invention; Fig.
i s fIPYEOLI®BEt i onal view of a circulating chain of the

CEal n dri vigng3 TTECJEI Bfnviely bmetrféoehewrdrMﬁ@rmtauﬁahrsm of
t he A

LG (e PhnueVu EBRRATER 0 g sl GaPPAGHOYE DY Y present

ci rcuVanttng, chain of the chain dr| vi ng nmechani sm of

1phe conveygar ﬁp@?ré‘tﬂ%nt' Eef:l!?@né! r\ﬁéwe'gfo‘éhém%am dfing

present invention; view Ll l'ustrating
shafReehaNism §fdiher p@ﬂvgvor @@p@ﬁéttts i by firg emahcm'ment
theochﬁerpr@gemngvm@msm of the conveyor apparat us
in the fi nt of the ent

Ho g 1 S8 o et Rel oha Firgh (R, cRdin o the
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circula l ength of a chain
link is tﬁmeefi ds (A tharspeddye Wewa oft@pant nef the (cirqlating

is @ﬁaﬁﬂbﬁ&ﬂ@%ﬁé:ﬁ%ﬁm@ rmzrchaﬁfsrﬁ dfaite E@ﬁvenor apparatus
a side view ai n

Gr 1 U7 kBe 18 spladdifiient ok Ead aysseal vemtiat o s Second

enbodi nerfligof7 tha preasdttistrating a shape and an operation of
20 the circulating chain of the chain driving mechanism of the
conveyor apparatus in the first embodiment of the present
invention;
Fig. 8 is a plan view of another chain driving mechanism
different from the chain driving mechanism shown in Figs. 3 and
25 4,

Fig. 9 is a view of a circufating chain in which a pitch
length of a chain link is twice a pitch length of a step link;
Fig. 10 is an enlarged view of a part of a rail for

circulation;

30 Fig. 11 is a side view of a chain driving mechanism of a
conveyor apparatus in a second embodiment of the present
invention;

Fig. 12 is an enlarged view of a part of a rail for
circulation;

35 Fig. 13 is a schematic view of a tensioner mechanism

disposed on a chain driving mechanism of a conveyor apparatus




invention; Fig. 12 is an enlarged view of a part of a
rail for circulation; 35 Fig. 13 is a schematic view
of a tensioner nmechani sm disposed on a chain driving
mechani sm of a conveyor apparatus 12 in a third
enbodi nent of the present invention; Fig. 14 is a side
view of a driving sprocket (dq'ven sprocket) of the
chai n driving nechani smof the conveyor apparatus in
the third enbodi nent of the present invention; 5 Fig.
15 iie & thirdembedimentef Ehewreseat puantitiar a

circul ati pgy,chai nsoh &fre c\hawn o 'aV'dTﬂnﬁﬁcaﬁFtbéI(@tOf(drwen

br eSUBEREen SRE AhATH BrviEg | BeshaRER off atte “conveyor
convegrpdratiad it dhe dhind embadimest of 16 eBHEEcNODEVEMRON;
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i rst enbo t he i nven on i S descr
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si d%éiﬁa%’clﬁf m”‘tﬁé"%Mﬁ'ﬂoém%l%ﬂ%%hﬁ%f'tﬂe?lfésbﬁi :nventaon and
enbo resent invention

2(b) are '2'§| ’\ﬁ @\/Vée\fff" a? RAVRNHONG] ﬁﬁgf’rﬁ‘éﬂé\ﬁ Bﬁ{%tf'-'s

the conveyor apparatus in the first enbodi nent of the

resent i i Fi | [ hai n
1 e BESHMEDEEIR CRRRYIRGPOAR HHEUNYEN TG
first enbd4fent of the present invention. Fig. 4 is

a front Sﬁpgﬂ ERtodihRWtof the chain driving mechani sm
of the co aratus in the first enbodi nent of
t he prese!’iﬁt'rs rﬁfﬂaggﬁ'ﬂe"hqj the pgesenininveatiqn,hs descehed

o]t bﬁmwwuiltlatrer@em@m Piigs. t1ha)hqba| nf driving nechani sm

t he cqgnyeyor. arat u nethe 25 first

181 e prdbert & S BBy & Eapyeyor pdlait JBo et
vi egndfodinmeot obftheherasentulnarenbignchdﬁ:gsoﬂ(ah@rrdwa(h) are
dri ¥jqfeg \ﬁ% andesry hélﬂe o@ﬂﬂﬁgy%eaﬁ’m%ﬁ{ USF | fhé h@onveyor

first i ment o I nvention. Fig.
a v?BRﬁrqqulsdﬂ tha fifgf ﬁnﬂ?%b@"wfaﬂ‘%ﬁé?%momwtt% Fig.
Ci r gukag lpl‘ah @'@v%@fh@@hbhﬁ d@hﬁh@ rﬁétwamgrrmfth@ écﬁh\@éyor
e conve at.us t enbodi.ne t he_.
CE)r eggp]:{qu Ht%{”lr% amtg)(f@eé\tpq q,pég\;ent mven%lon Fig.
4is a front sectional view of the chain driving mechanism of the
conveyor apparatus in the first embodiment of the present
invention.- Fig.' 5 is front sectional view of a circulating chain of
the chain driving mechanism of the conveyor apparatus in the
25 first embodiment of the present invention. Fig. 6 is a
perspective view of a part of the circulating chain of the chain
driving mechanism of the conveyor apparatus in the first
embodiment of the present invention. Fig. 7 is a view
illustrating a shape and an operation of the circulating chain of
30  the chain driving mechanism of the conveyor apparatus in the
first embodiment of the present invention. Fig. 8 is a plan view
of another chain driving mechanism different from the chain
driving mechanism shown in Figs. 3 and 4. Fig. 9 is a view of a
circuiating chain in which a pitch fength of a chain link is twice a
35  pitch length of a step link. Fig. 10 is an enlarged view of a part
of a rail for circulation.




of another chain driving nechanismdifferent fromthe
chain driving nmechanismshown in Figs. 3 and 4. Fig.
9is aviewof a circulating chain in which a pitch
length of a chain link is twice a 35 pitch length of a
step link. Fig. 10 is an enlarged view of a part of a
rail for circulation. 13 [00 g] At first, a schematic
structure of the conveyor apparatus in this

enbodi ment _is described wth reference to Fig. 1 and
Figs. 2(aj08fdl2(b). 5 As shown in Fig. 1, a conveyor

Sltofagiit us al firde! HdEhetnafit Srgttude dfatHe 20HPEPbEG pPRArdtus

e 60 EhS i aititols YeSbuBeRa® sRibn R et g gy and
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Izllhggs:ep cha i Q’alﬁq% st’é% 49&%3)05%%3%%\9@§ g cﬂjdes a
rol Iskep grideTiad 3trepunted ensa skrugture 8| leepkiratiby of steps 5
r ot "Jth%toﬁ"toﬁeh%@ﬁ?ptl%“ &deldé r&ifcy Séeél:eg 'Elﬁa‘ﬂﬁ?‘ hSfor

di sposed between ent step.rollers Si nce

t he CENELFAIS R StEPP e'-:rrs R %ﬁ]at'!"oﬁ'féﬂ”'@t m&anism 10 for

predh‘l\ﬁingwlreoksuelpmtlﬂmczi the step rollers 4b are

espectlvk%é/ @ggaged with the steps 5, the step chain
connec ‘% steps 5. [0049] As shown in Fig. 2(a)

and Fi g. As shhwrchaFig.d2i U1l¢1gtep2@hﬁhl:l4ah¢$ﬁt@links 4a and

'ncls &oﬂef@t@&'nﬁh@rﬁeﬁr ki HB'%relhllérso%hétqjgtate on

drivy rockets 12 connected to e rotati
dri \941%% 95|qu'dqrat o3 beEpeh $ten Ik 4ads .ckﬁwgser pgtween the
gi Vadjéh;eﬁthestétpt a’fi)lélfé@mza% dr Sifideg l;ﬂé t cdikaim @&m ebllers
ryv (0] S 1,C ar e oun
187 | UBRUTEHEHE ety aiRgeledh e RUBEEDES His Sap iBligrs 4b
theam|mspgct;|preb,cl«mtgaglez:l vaitibl mepaatepsfSpm?mJIsaepnmam 4

chatgﬁ d& Q?Ilﬁ'r und the driving sprockets 12 and
erer? g%rg 3 15 to be circul ated. Each of the

CI rcul ati 1§0683i ns 13 is disposed between the driving
sprocket Al s'-mﬂwﬁ hm dnlgven(ayspéﬁ@kstg 1@ apgle t BRafT ecpnvmg
(?halg{]el é\?gd @é [C aLe t F 30 agscﬁ' danc enlt {{1 a pair of
ot Rol8iBRty ‘E”hre’r’ gHNgi A LPrYOReY P
driving sprockets 12 connected to the rotating and driving unit
11 to be rotated by a driving force given by the rotating and
driving unit 11, a pair of driven sprockets 15 which are
counterparts of the driving sprocket 12 and are rotated together
25 with the driving sprockets 12, and a pair of circulating chains 13
going around the driving sprockets 12 and the driven sprocket
15 to be circulated. Each of the circulating chains 13 is
disposed between the driving sprocket 12 and the driven
sprocket 15 and the step chain 4, and is circulated in
30 accordance with a rotational movement of the driving sprocket
12 and the driven sprocket 15 to give a thrust to the step chain
4,
[0050]
Each of the circulating chains 13 has the plurality of chain
35 links 13a and hinges 13b to be connected to the adjacent chain
links 13a. A pitch length of the chain link 13a is equal to a



12 and the driven sprocket 15 to give a thrust to the

step chain 4. [0050] Each of the circulating chains

13 has the plurality of chain 35 links 13a and hi nges

13b to be connected to the adjacent chain links 13a. A

pitch length of the chain Iink 13a is equal to a 14

pitch length of the step Iink1 a. Alternatively, as

shown in Fig. 9, the pitch length of the chain |ink

13a may be a nmultiple of the pitch length of the step

| | nkpm@h tenpth phdbeistepiliploya. [d’dgqr]natwem agighemghin Fig.

the %htﬂa@ ;L:télkl H 8¢ltndeshanPliak! ma&ﬁa?as@ a Fgltile of
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our rhecaitc 38R afiioh She fep Tikets (uaine 16 TH Dr ep

roll ers 4p00&b¢ 4b" which are positioned on front and

rear sides, ( a I [ ) (i

ssfep roll Z“ Jéflocﬁﬂf) @g &{4 HE:" géang‘cg‘t saéepl%glﬁﬁ]%grface

The Biaennyhig tia@étqmouerﬂbeismbaqadt jamd peessing surfaces

for nesy igHd 1@d ewéﬁ/%sdeSuhaesnga&rtrﬁﬁipp@@lémon@r@4b' and 4b"
(of rcum‘ﬁrentla surface of the, K step

chai R €1 BORIS D ot SEo AR KR ESS (Flaht g feft sides
r ol lirrFigb 2{) aftihepstephatiledos inpladced enfidweeplasiciny sbefaxeep3c.

lb°| lﬁ{e pf'é)elpg\é\%?ﬁié@%;ct SF &bgz#ﬁéi Rsnnhslﬁ’é e\ge@rﬂ{bc} hﬁto a

pl aci ng - sur 831:
2( axusved xispe cpalespeoding $o13«cieguunferentinl syrtacec g ihe

?Lais%gbﬂggﬁbl?’bﬂﬂiefgﬁﬁ ﬁhkfieé ?tgg)r(‘e? sﬁﬁﬁéﬁ:h%@ byﬁj#‘s@es the
wi 1 GEEMEOBET Hith (R ENEDE. dhetdo inciginteiteed viEh dhesstep roller
whi @b} swiesgaied step hrotfee 4bhisi placedd enstideplboing surface
19”' ﬂblgg the circulating chain 13 along a circulation

path”"The rail for circulation 14 defines a path
formed bylQD5&i r of arcuate parts 14a and 14a and a

pair of Ad w.@%t %glé @z?)daHPZ (bhclchagd Pnetacese are
arts or

1l4c as connect| n reventing vibratiops

of BRENGedk gnaeaely afhkhe hinges e13h Rf dhgosieer iptingegfain 13
t hesu@ﬁ APt ﬂﬁe ehaLRTelleRy 1Seldpe a:@@xiamﬁabtatabté withlthe

é sggggl i I%ﬁamquﬁo(% qu&??%njtdélwhicﬂ is engageé} WI%R 'the
chain rollers 13e for guiding the circulating chain 13 along a
circulation path. The rail for circulation 14 defines a path
formed by a pair of arcuate parts 14a and 14a and a pair of
linear parts 14b and 14b. Inclined surfaces 14c as connecting

25 parts for preventing vibrations of the circulating chain 13 are
interposed between the respective arcuate parts 14a and linear
parts 14b (see, Figs. 2(b) and 10).

[0053]
As shown in Fig. 10, a height position H in a horizontal

30 - plane of the linear part 14b of the rail for circulation 14 is set at
a position obtained by adding a predetermined offset amount &
to a tangent L of the driving sprocket 12 which is parallel to the
horizontal plane H. The inclined surface 14c as a curved
connection part is formed on an end of the linear part 14b to

35 which the driving sprocket 12 is introduced. As shown in Fig.

10, the inclined surface 14c is in contact with the linear part




30 plane of the linear part 14b of the rail for
circulation 14 is set at a position obtained by addi ng
a predeterm ned offset ambunt 5 to a tangent L of the
driving sprocket 12 which is parallel to the

hori zontal plane H The inclined surface 14c as a
curved connection part is fo d on an end of the
linear part 14b to 35 which the driving sprocket 12 is

intrf‘guc d. és shown in Fig. the inclined surface
14¢c 14Piak ¢ pelesCRPORIHOR @ﬂ%é'arw@&a@t with §he agcugte part

r ef exmia ROBDttoam, p@éltiohnoﬁcthtaagiclwddhshrf%cég Coiad, fePatent
par t osition of the inclined surface
(seeD0 a gﬁ% @rc(ﬁj‘%‘r%ﬁ[tsﬁ)i for details). [0054] 5 As
shown in F®Q54P(a), the driven sprocket 15 which is a

gount er pahg s‘?'fovh'i‘%dlflgv'ﬂ%glsPﬁg%‘%?r}%ﬁré %‘ @Fa\nhYch is a

di SpOSG one arcu

ci r&ﬂué'ttﬁa?ﬁrw mrdé'\{'ggaqu@gh9¥ di2 '%éptata.bulwmgpceﬁﬁct on
16 foote @rcwategparihaadr af lthbetdil fdy cheuRitidio lﬂEChﬁﬁ‘ér?éTis a

16 d f f 1 h

1534%9{%f%éa§‘?[?vfg'tﬁ“’2 0 ouRtr 165 Fot WGnglan uidialn el A
dr i e pdpgomieshaptsrantba ier maafmm:ttlnlgehtdmivumgl fogcarfrom a
1646. sﬁBPt 1'5%”‘3?‘%&1 Qﬁ'#\{erijrs'pY E‘%L“r:l'St :?1 Qb¥§& fetween the

not - shown handr al

D uENery sBrockst 5 candythg GRRdrail, bk hivingl upikcts. The
frorﬁahHEamrbelemmﬂthKﬁtt 16 dﬂl5efsQ95ﬁ]t é‘ﬂ\é\ﬁhnﬁéhdﬁﬁly belt,

s BIRER s cifoed nbi ACRSH! sl ferlotr % dPhVBS' Force
handbtaineddiromdthie idntyemmsprobkebyi 5 driving force

1®bt ai ned jthe shaft 15b of the driven sprocket
15. 20 | As shown in Figs. 3 and 4, the rotating
and dri viMEernatively,1as gbpwdein Bigir3 viheyhapdsail bedt may be

t r agEettlyi ﬂ@l\ﬁ@ﬂtﬂnlémdlle@ 169 'B?daoﬂalﬁeki‘eh'iaﬁ'@['er of the
tra smttLBgaroIatlona ot or

rivin
| | aEBdtik PRUHE¥NG, Uni; byaﬂdﬁl"éf‘ﬂ %FF%PP@S 4 from the
sprsieafietisSH af thedinweshusprockegep§s |ic di sposed on a
sFenter of ?gﬁh driving sprocket 12 for anplifying a
rotatloanP que transmtted by the transmtting.
mechani sisl shown bir &kas.| Bdand st,dthyp setatimatarnch driving unit

driy1 RAcHfe’’ a ldrivin§Uno?8r 81 d, W ¥faridifitting mechanism 11b
formed of a belt for transmitting a rotationa! torque of the
driving motor 11a to the respective right and left driving
25 sprockets 12, and reduction gears 11ic disposed on a center of
each driving sprocket 12 for amplifying a rotational torque
transmitted by the transmitting mechanism 11b. A brake 11d
is disposed not on the driving motor 11a, but on an input shaft
1le of the reduction gears 11c.
30 [0057]

As shown in Fig. 5, the chain rollers 13e are disposed on
the right and left sides of the chain link 13a. The rails for
circulation 14 on which the chain rollers 13e are rotated are
disposed on the right and left sides of the circulating chain 13

35 corresponding to the layout of the chain link 13a. As shown in
Fig. 5, one chain roller 13e' of the chain roliers 13e is positioned



lie of the reduction gears lic. 30 [0057] As shown in
Fig. 5 the chain rollers 13e are disposed on the
right and left sides of the chain link 13a. The rails
for circulation 14 on which the chain rollers 13e are
rotated are disposed on the right and | eft sides of
the circulating chain 13 35 CQééespondlng to the

| ayout of the chain |ink 13a shown in Fig. 5, one
chain roller 13e' of the chain rollers 13e is

posigUchntlgaty she siatin tredliert hae'cavenaps|wish dwe'step chain 4,

overyRiks tMd RthBp éﬁaqﬁ FOREM 18" VPR tch%u@tcftﬁrerﬁh@ge is
n roIIers 13e s iti oned

roller 13e
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riving s rB5eRat 12 and the driven sprocket 15 have

tooth spa &hch of which is formed into a shape
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10; BB 13,07 s 38} ol Ssnliibi o g BYPasSiY Bnape of
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teeth 15a, respectively, to correspond to the three links in the
circulating chain 13, i.e., the two adjacent chain links 13a and

30 the one assisting link 13a’.

[0060]

The number of chain links 13a of the circulating chain 13
is different from a multiple of the positioning cycle number of
the certain step rollers to be engaged with the steps 5 out of

35 the step rollers 4b. That is to say, when the step rollers
positioned at every (n) number of the step rollers 4b are




teeth 15a, respectively, to correspond to the three
links inthe circulating chain 13, i.e., the two

adj acent chain links 13a and 30 the one assisting
“link 13a'. [0060] The nunber of chain Iinks 13a of
the circulating chain 13 is different froma nultiple
of the positioning cycle nunbg& of the certain step
rollers to be engaged with the steps 5 out of 35 the
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In addnnon to the above basic operation of the conveyor
-apparatus 1, the conveyor apparatus 1 in this embodiment has
the foliowing operations.

[0063]

25 As described above, the chain link 13a of the circulating
chain 13 includes the placing surface 13c between the right and
left hinges 13b, on which the step roller 4b is placed, and the
pressing surfaces 13d and 13d that are in contact with the step
rollers 4b' and 4b" on the front and rear sides of the step roller

30 4b. Owing to the structure of the circulating chain 13, even
when the general step chain 4 is driven, a driving force can be
given thereto while maintaining a deep meshing of the step
chain 4 and the circulating chain 13.

{0064]

35 That is to say, as shown in Fig. 7, in this embodiment, a

meshing angle a can be made relatively smail. Unless the
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relatively a longer link is used as the step chain 4, and the
25 circulating chain 13 of a long link engageable with the step
chain 4 are driven by a general sprocket, the circulating chain
13 and the step chain 4 are free of pulsing motion.
[0066]
Further, since the driven sprocket 15 as a counterpart of
30 the driving sprocket 12 is rotatably disposed on one of the
arcuate part 14a of the rail for circulation 14, movements of the
right and left circulating chains 13 can be synchronized.
Furthermore, since the handrail belt clamped by a plurality of
rollers is driven by the handrail belt driving unit 16 to which a
35 driving force is given by the shaft 15b of the driven sprocket 15,
the handrail belt can be driven in conjunction with the steps 5.



chain 4 are driven by a general sprocket, the
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addition, since the brake 11d is positioned on a downstream
side of the transmitting mechanism 11ib (beit), if the
25 transmitting mechanism 11b (beit) has some trouble to run off
its track, the driving sprockets 12 can be stopped by the brake
11d.
[0069]
As shown in Fig. 5, since the chain rollers 13e are
30 disposed on the right and left sides of the chain link 13a, and
the rails for circulation 14 on which the chain rollers 13e are
rotated are disposed on the right and left sides of the circulating
chain 13 corresponding to the layout of the chain link 13a, the
circulating chain 13 is supported and guided by the right and
35 left chain rollers 13e along the rails for circulation 14, so that
the circulating chain 13 can be circulated in a stable state.



25 transmtting nechanismlib (belt) has sone trouble

to run off its track, the driving sprockets 12 can be
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overlapping the plate teeth 12a and the plate teeth 15a,

respectively. The plate teeth 12a and 15a each have

25 substantially the same thickness as that of the chain link 13a.

- The respective plate teeth 12a and 15a are configured to be

sequentially, alternately engaged with the chain links 13a.

Namely, in Fig. 5, a width T where the circulating chain 13 and

the step chain 4 are overiapped with each other is a sum of a

30 product given by multiplying the thickness t of the chain link

13a by two and the thickness t' of the chain roller 13e, i.e., 2t +

t'. Thus, a part where the circulating chain 13 and the step
chain 4 are overlapped with each other can be made thinner,

[0072]
35 Moreover, the driving sprocket 12 and the driven sprocket
15 have three plate teeth 12a and three plate teeth 15a,



respectively. The plate teeth 12a and 15a each have 25
substantially the sane thickness as that of the chain
link 13a. The respective plate teeth 12a and 15a are
"configured to be sequentially, alternately engaged
with the chain links 13a. Nanely, in Fig. 5 a wdth
T where the circul ating chain,]13 and the step chain 4
are overlapped with each other is a sumof a 30
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circulating chains 13 can be prevented. [Q074]
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deep meshing of the step chain 4 and the circulating chain 13.
Accordingly, since floating of the step roller 4b can be prevented,
25 a mechanism for preventing floating is dispensable. If such a
mechanism is required for safety, a mechanism of a simple
structure is sufficient.
[0075]
In this embodiment, as shown in Fig. 7, due to the
30 provision of the hinge 13b of the circulating chain 13 between
the step rollers 4b of the step chain 4, a driving force can be
given to the step chain 4 while maintaining the deeper meshing
angle a. Thus, the above floating prevention effect can be
“more enhanced.
35 [0076]
In this embodiment, as shown in Fig. 2, in the chain



deep neshing of the step chain 4 and the circul ating
chain 13. Accordingly, since floating of the step

roller 4b can be prevented, 25 a nechani sm for
‘preventing floating is dispensable. If such a
mechanismis required for safety, a mechanismof a
sinple structure is sufficie%b. [0075] In this

enbodi ment, as shown in Fig. due to the 30
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uni didmeter \WFi e Aaddiail Ngelt driving unit 16 to which a driving

force is given by the shaft 15b of the driven sprocket 15, the
handrait belt can be driven in conjunction with the steps 5.
Thus, there is no possibility that a movement of the handrail
25 belt becomes slower than a movement of the step 5 to cause a
passenger to topple, and a safety can be guaranteed. Further,
this embodiment can be widely used because either of the
general handrail driving units shown in Figs. 2 and 3 can be
driven.
30 [0079}
In this embodiment, as shown in Fig. 3, in the rotating
and driving unit 11, the reduction gears 11c for amplifying a
transmitted rotational torque is disposed on a center of each
driving sprocket 12. Thus, a torque transmitted to the
35 reduction gears 11c is small, and dimensions from the driving
motor 11a to the transmitting mechanism 11b are small. Thus,



force is given by the shaft 15b of the driven sprocket
15, the handrail belt can be driven in conjunction

with the steps 5. Thus, there is no possibility that

a novenent of the handrail 25 belt becones slower than

a novenent of the step 5 to cause a passenger to

topple, and a safety can be gggranteed. Further, this
enbodi ment can be wi dely used“Because either of the
general handrail driving units shown in Figs. 2 and 3
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has sone trouble to run off its track rjvi

13pr decree disnogsdpen §h§d¢%’&t ayd 'FﬁfeS*E'te§k%f tbfdchawuﬁak 13a
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a'forc eXCcessi ve
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eaCBfCthéCéﬁéihl A&ll&RRal Be 1id ﬁéﬁti@ﬁ—*@ﬂ sti6h ThabltheSERs® roller
cha? dr 2)|v|%5 %%%gft%nthbg s%g[t) "%:Ihr‘lsl?rq 4, whal(tgl:dil:hteI gpher cﬁam roller
13e" of the chain rollers 13e is positioned such that the chain
roller 13e" is positioned outside a projection plane 13f of the
25 step chain 4 so as not to overlap with the same, in order that
the circulating chain 13 can be meshed deeply with the step
chain 4. Thus, a mechanism for preventing floating is
dispensable. If such a mechanism is required for safety, a
- mechanism of a simple structure is sufficient.

30 - [0081}

In this embodiment, since the chain rollers 13e are not
involved in a meshing of the driving sprocket 12 and the driven
sprocket 15 with the circulating chain 13, and the circulating
chain 13 can be circulated in a stable state while the chain

35 vrollers 13e are supported by the rail for circulation 14
throughout its path. Thus, if a force caused by an excessive



of the chain rollers 13e is positioned such that the
chain roller 13e' overlaps with the step chain 4,

while the other chain roller 13e" of the chain
‘rollers 13e is positioned such that the chain roller
13e" is positioned outside a projection plane 13f of

the 25 step chain 4 so as not ,t,0 overlap with the

same, in order that the circdlating chain 13 can be
nmeshed deeply with the step chain 4. Thus, a
mechipaidsor fon padbhanakagis ap@liedgin san dispeprctBdedinection,

SuchefcHTRHRATHIPNY (chalifdY E&6 Kedh f8TRhble dtat@® iR bSERfety

of a sipple structure is sufficient. 30 [0081] In this
enbotAheftTetRINf% the chain rollers 13e are not
i nvol ved i[0082freshing of the driving sprocket 12 and
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dri \mmﬂptmgl«xﬂ'tama:hcanfhn nmﬁeayhmlmma\regspaee plate

teeth g??g gythe plate teeth 15a each having

substanti he sane thickness as that of the chain
li nk 13a. I Bipt empadiment, cHg rdrivingsprogkel el 2 and the

overdmﬁmec_h the@q@a@éhwm@d rﬂa,d@vww nyi eld )thﬂéle plate

LE tBh%f t he Bﬁ t ace 13dt "!;] Th

¥ clda 7 threg platepbestiyel 3 FRaicqtiyel%ye The

spaa&rcm@ﬂﬁg] chain 1Bi haenﬂbmjrtwenadjadmtdchamngnks 13a and
spr e d

overfising pBfling ok pEChTEN Mitnd2a@dtle' BifPth¥hree
pl at[éat%émtl’lﬁa‘la raégbé&al Oéltiile merpective driinggsywgkat 12
13 rhfht?j tt'?\%l td}ﬁvé\‘ﬂl §|§Wn e‘EHhQ'Sn | s, 13 Fn@?@t:oﬁh@foﬂéndmg
ssistin in i ch.are engagéa
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geney ﬂ% %Edof bendi ng

[0084]

In this embodiment, every time when the circulating

25 chain 13 makes a round, the chain links 13a on which the step
rollers 4b engaged with the steps 5 are placed are shifted.
Since a load is not intensively applied to the certain chain links
13a, local abrasion of the circulating chain 13 can be prevented
so that durability of the chain driving mechanism 10 can be

30 improved.

[0085]

In this embodiment, as shown in Fig. 8, for example, a
rotating and driving unit 11' may be used in place of the
rotating and driving unit 11. The rotating and driving unit 11'

35 includes the driving motor 11a provided with the brake 11d, a
reduction gear 11c' disposed in a center part, for amplifying a



20 nmonment caused by a cantilever action at the hinge
13b can be prevented and durability of the
circulating chain 13 can be enhanced. [0084] 1In this
“enbodi nent, every tine when the circulating 25 chain
13 makes a round, the chain |inks 13a on which the
step rollers 4b engaged with the steps 5 are placed
are shifted. Since a load is not intensively applied
to the cert?in chain_links, ~13a, |ocal abrasion of the

ci r clAAtioNg' cvpaHe1 9f ie singy ane'ey 148, a¢ transmitting
dur alriddhianisthst helichdbp drandrtimgc e samiflifi@h  bstational

30 i . 00 | n thi ' L. h '
2o ARECH e pEshectlye GRS D Rtk P Rling RRsofikd 12.
may be usé80Bllpl ace of the rotating and driving unit
" Th g drivi C ; . _
?:‘i Vi ng :rgbgrthﬁlae%%dvﬁg\éhq\?wa#ﬁhﬁﬁy%rQ.Eeedrﬁqd%g.s fﬂ? .for
r edudBNEMIHdRg m'araphia@@,e@haﬁloalaéewguepmtthq despective
anpl righit BGdalefb driveh@tpPbeketsol BURa v tb e Ahiadé RBbust, and
rmtor.llaf nd tr smtp:ﬁlﬂ? mechan ers Hﬁg fl_?,'r ti
{1 antAES (0infG HReaRARismS ANy At GHERUL slleyqb Ts frguction
resppean vele'i ghispased | ief tther i adnter s paot kit sthi2. transmitting
0 , " i .
P O6kchablirhl 116°5fre 10R0d! AL HBGTRAIATIA erms of
to tyRAGec§peRMey strigh. ghdowgN eresincgr Ehe My rapes dferedugtion
frogsay becTBuie bequiRiced long) 8 Bie HRGCAMIOEKEMS can
[ ] | : .
il o Bt by mbfinDina e heGofal S ASRing iy 16 directly
mec hemithes drivihg asgrdckiegel 2 Thars  inegpensiote Gbaudtore ecars be
'1r%f a'ic{h?&‘?eé’.ecqiﬂ?ﬁérﬁ'%cewvﬁ ndiHin b2t I@i\ﬂHgbﬁhitOfls is
educt on™ gear ¢’ Tan be Teduced toO Ohe, an e
dri virecty saeenteds opathe wivingt $psw okt iolinnp ngxkagssive load

- hangbaidrinaBhtthd hhaehilBEf i85 IT&F to Xhe VirddIStiAGI HAE 13,
sproc n i nexpensi ve struct

ket 12, .an. ) ure can be 15 . .
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2, ho ex pbve load for driving the handrail belt
zﬁs applie@ﬁ?%#fhe circulating chain 13, which entails

i mpr ovenefiecomd dimbobdimept of the circul ating chain

Next, a second embodiment of the present invention is
described with reference to Figs. 11 and 12. Fig. 11 is a side
view of a chain driving mechanism of a conveyor apparatus in a

25 second embodiment of the presenf invention. Fig. 12 is an
enlarged view of a part of a rail for circulation.

The second embodiment shown in Figs. 11 and 12 differs
from the first embodiment in that a step chain 21 is provided
with a sectoral part 21' of a larger curvature radius, but other

30 structures and effects are substantially the same as those of the
first embodiment. In Figs. 11 and 12, the same parts as those
in the first embodiment shown in Figs. 1 to 10 are depicted by
the same reference numbers, and the detailed description
thereof is omitted. |

35 [0088]

At first, a schematic structure of the conveyor apparatus



13. 20 [0087] Second Enbodi nent Next, a second

enbodi nent of the present invention is described with
reference to Figs. 11 and 12. Fig. 11 is a side view
~of a chain driving nechani smof a conveyor apparatus

in a 25 second enbodi nent of the present invention.

Fig. 12 is an enlarged vieM/gﬁEa part of a rail for
circulation. The second enbod nt shown in Figs. 11

and 12 differs fromthe first enbodinment in that a

st epnctius rereliodisngnibois describid with sefarenee tpdrig. 11 of

a larger aurywhein FiUga, Dtfe SLESTCcHinSAL URIcHIgEs andtep
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I'aci ng sur e 13c. a0|ﬂgus face 13c .0
r

t he
2Phe thRaStER Faken 34D shen d%i& ﬁ?ﬁpo rq 's placed on the

placing surface 13c.
{0090]
In this embodiment, the sectoral part 21' of a larger
curvature radius is formed on a path at a pdsition where a chain
25 driving mechanism 20 of the step chain 21 is disposed. A rail
for circulation 24 includes a pair of arcuate parts 24a, one linear
part 24b, and one arcuate part 24b' of a larger diameter having
a shape corresponding to the sectoral part 21'. Inclined
surfaces 24c¢ as connecting parts for preventing vibrations of the
30 circulating chain 13 are interposed between the respective
arcuate parts 24a and the linear part 24b, and between the
respective arcuate parts 24a and the arcuate part 24b' of a
larger diameter (see, Fig. 12). In Fig. 12, the inclined surface
24c interposed between the arcuate part 24a and the linear part
35 24b, and the inclined surface 24c interposed between the
arcuate part 24a and the arcuate part 24b' of a larger diameter




shape corresponding to a circunferential surface of a
step roller 4b. In addition, the chain link 13a has a
shape that bypasses 20 the step roller 21b when the

‘step roller 21b is placed on the placing surface 13c.
[0090] In this enbodi nent, the sectoral part 21' of a

| arger curvature radius is f%?ned on a path at a
position where a chain 25 driving nmechanism 20 of the
step chain 21 is disposed. Arail for circulation 24

i ncl diffey froprieachf othreruat shape t sThashapee of itheaarcugge tpart
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[0093] :

25 In this case, since there are interposed the inclined
surfaces 24c as connecting parts for preventing vibrations of the
circulating chain 13, between the respective arcuate parts 24a
and the linear part 24b, and between the respective arcuate
parts 24a and the arcuate part 24b' of a larger diametey,

30 generation of pulsing motion in the circulating chain 13 can be
prevented, so that the step chain 21 can be free of pulsing
motion. This effect is similarly obtained when a conveyor chain
of relatively a long link is used as the step chain 21 and the
circulating chain 13 of a long link to be engageable with the

35 step chain 21 is driven by the driving sprocket 12 with a less
number of teeth.



[0092] Next, an operation of this enbodinent is
described. In the chain driving nechanism 20 shown in
Fig. 11, the 20 step chain 21 is raised toward an
‘inside of the sectoral part 21' (upper side in Fig.
11) by a tensile force F of the step chain 21, so
that the step chain 21 is urg%g agai nst the
circulating chain 13. [0093] “725 In this case, since
there are interposed the inclined surfaces 24c as
connect i ng0PaAls for preventing vibrations of the

circul ati i ; i
cul a 'Fr%ecgkﬁ”%ﬁfri apFAMREs thhg %?ﬁSSHIrM@n?b@?ﬁQGEeS the

parts 24a an near part 246% and bet ween
r espfOUOWIBIRTERESe parts 24a and the arcuate part
24b" of aFli:%tlg@raso&rl&mpan,FiEO_%}mﬁc@themeﬁtoml;&imgzdi' of a
motiQn in the circul ating chai can.he_ . pr t

o RBee ruPGilseCindis 39 rBURe. o8 £FaR ey By gRbR where
not i the chainsdeifrer méchagiism 20| of Ui ateredhaliedlals disposed,
CONVi@)0 ki 0hq gl apdaceliy b e d d-gasi
Che DECStEp Tifhig 121 8! Blessed afa)itithe AratifBLeRdin 13.
| ongl hakatrpepbapisgadenmrevanting: Heatggsebghesien chain 21
i s desidiepeRyablee dFipelgugredl)r eHethddism tof & siepse structure
1mn‘mere?rﬁg teeth. 28 [0094] The conveyor apparatus in

i §5 Gi%nt produces the following effects.
Firstly, f808Bpwn in Fig. 9, since the sectoral part

21' of a tfel ?@9%%&8@&%{@ rﬁﬂiiHﬁld sf ?ﬁgeﬁgﬁnoﬁarcuate
path at a position where the chain drivin chani sm
20 drartse2d cthedingaroparts24bs ywbdhe araialecpaitndfth’ of a

21 i|grger esRcher8RIHRLinGNE Shapall @rr8gpeiding &8 thelBestoral

13, "B SRRt oating ol LSS PREIRT 2ac
si n@secehnactingepat® foy préverdimntvibfdl0oeg of Tine caiclilating
20 TE 1 30 SRtk "0, FESpertRE el BBEHS, F4aPaRYDthe
a llavagar partaddberanthbetyegns g aespecyporifivage tRpts 242
,Sectawcfighé5a&%réte2gért Signeoft Belfrg@irediath8EtORMerBfion of
inclined surfaces, 4% . . .

pulsing motion in the circulating chain 13 can be prevented.
Thus, the driven step chain 21 can be free of puising motion, to
thereby improve a riding quality on steps 5.

[0096]
In this embodiment, since the shape of the chain link 13a

25 has the pressing surfaces 13d that are in contact with front and
rear step rollers 21b, even when the general step chain 21 is
driven, a driving force can be given thereto while maintaining a
deep meshing angie.

[0097]

30 In this embodiment, there are interposed the inclined
surfaces 24c as connecting parts for preventing vibrations of the
circulating chain 13, between the respective arcuate parts 24a
and the linear part 24b, and between the respective arcuate
parts 24a and the arcuate part 24b' of a larger diameter. Thus,

35 even when a conveyor chain of relatively a long link is used as
the step chain 21 and the circulating chain 13 of a long link to



as connecting parts for preventing vibrations of the
circulating chain 13, between the respective arcuate
parts 24a and the |I|inear part 24b, and between the
‘respective arcuate parts 24a and the arcuate part

24b' of a larger dianeter, generation of 20 pul sing
nmotion in the circul ating chai % 13 can be prevented.

Thus, the driven step chain 2%%an be free of pul si ng
notion, to thereby inprove a riding quality on steps
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r espéesarizechmdtinreferpace $oFgsamd tonddar cuate part

24b' of arphpoger dianeter. Thus, 35 even when a
conveyor chain_of relatively a long |ink is used as ,
ihe step €Ml 43215 shEFCHRRAIE XiFRt iHgacHIToAS]r gneghanism
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mecHURPEHEr 2a EORS, BeGRRRIRE 1, By inoling ' @ "driven
enbagiroeket a6 efha ghadrs elrivingvaechanisrfi ) il digeation close
Si deovbRl ahalt dtbi] B ARG Shré Ak a 58505kl Afjust a
the chain “driving nmechanism "Fig. 1577$ a fron )
20ectteBaie FPEGE off atip@r circulating ™ chain 13, In the third

embodiment, as shown in Fig. 14, a margin gap dp for
promoting disengagement of a chain link 13a is disposed in
each of the tooth spaces formed in plate teeth 12a (15a) of the
driving sprocket 12 (and the driven sprocket 15) to be engaged

25 with the chain link 13a of the circulating chain 13. In addition,
there are formed common holes 34 passing through the plate
teeth 12a (15a) in a thickness direction at positions where the
tooth spaces of the respective plate teeth 12a (15a) intersect

- with each other. An integral buffer material 35 is buried in
30 each of the common holes 34. Further, in the third
embodiment, at a start position and a finish position of a region
(thrust transmitting region) where the circulating chain 13 of
the chain driving mechanism 10 travels side by side with a step
chain 4 to give a thrust thereto, a load applied {o the step chain

35 4 is shared and supported by both a step guide rail 3 and the
circulating chain 13 (hereinafter such a position is referred to as




15 near circulating chain of the chain driving
mechanism In the third enbodi nent, as shown in Fig.
13, there is additionally disposed a tensioner
“mechani sm 31 for noving a driven sprocket 15 of a
chain driving mechanism 10 in a direction close to
and apart froma driving sprocket 12, so as to adjust
a 20 tensile force of the circulating chain 13. In the
thlrd enmbodi ment, as shown in Fig. 14, a margin_ ¢
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moved, namely, in a direction close to and apart from the
driving sprocket 12. A part on a side of the driven sprocket 15
of a rail for circulation 14 for guiding the circulation chain 13
along a circulation path provides a movable rail 14' which is
30 capable of sliding relative to other part. The movable rail 14’
and the driven sprocket 15 are supported by the support base
32.
[0101]
For example, when a tensile force of the circulating chain
35 13 is excessively increased by a load applied to the circuiating
chain 13, and a tensile force of the circulating chain 13 is



thereof is omtted. Only the characteristic features

of this 15 enbodi nent are descri bed bel ow. [0100] As
shown in Fig. 13, the tensioner nechanism 31 has a
support base 32 for rotatably supporting the driven
sprocket 15 of the chain driving nechanism 10. The
support base 32 is 20 connec;gg to a bracket 2

secured on a structure 2 by ns of a resilient

menber such as a tension spring 33. Myvenent of the
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ClO n apar omt \/
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can obdiquaty meumdd SiTineks, tthe dwiabiradlarai 134 40f thie cineulating
ral f t u ort
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28pvabl e riAY is noved along with the dr| ven

- sprocket A3, dé&rﬁﬂb’ﬂ @bé\@éatthéedpﬁﬁhgl Qﬁﬁicket 12 and the

gf: téfﬂ%glzrrlsgg'gglfeétlﬁs f’rgﬁ]ﬁ Ie IH’ilrllrllg mec‘?‘namsm 10 are
formed by overlapping three plate teeth 12a (15a) having tooth
spaces engageable with the chain links 13a of the circulating

25 chain 13. The tooth spaces of the respective plate teeth 12a
(15a) are formed so as to be arranged in a circumferential
direction of the driving sprocket 12 and the driven sprocket 15

to correspond to a chain pitch of the circulating chain 13.
Basically, the tooth space in the respective plate teeth 12a

30 (15a) is formed into a shape corresponding to the chain link 13a
of the circulating chain 13. However, as shown in Fig. 14, the
margin gap dp is disposed in a pitch direction of the circulating
chain 13. The margin gap dp in each tooth space promotes
drawing of the chain link 13a of the circulating chain 13 from

35 the tooth space at a position where the chain link 13a is
disengaged from the tooth space. The gap dp is set at an



At this time, since the novable rail 14' do not
separate fromthe other part of the rail for
circulation 14, but slides thereon, a 15 rolling
surface of the rail for circulation 14 is allowed to
be continuous. Boundary parts between the novabl e
rail 14" of the rail for C|r(§£ ation 14 and the other
part thereof are obliquely forned. Thus, the chain
rollers 13e of the C|rculat|n% chain 13 can snoothly
r ot apetlmumh\éalbsuﬁhmhyISp@alﬁel ed haseghpn Axpesyvenbed
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25 At the connecting point where a load applied to the step
chain 4 is shared and supported by the step guide rail 3 and the
circulating chain 13, as shown in Fig. 15, the assisting rail 36
made of, e.g., a resin material is disposed on the step guide rail
3. The assisting rail 36 contacts the step link 4a of the step

30 chain 4 to support a part of a load applied to the step chain 4.
Namely, at the connecting point between the step guide rail 3
and the circulating chain 13, the step links 4a of the step chain
4 slide on the assisting rail 36 disposed on the step guide rail 3,
and a part of a load applied to the step chain 4 is supported by

35 the assisting rail 36. In addition, in the thrust transmitting
region where the circufating chain 13 and the step chain 4 travel



engaged with each other. [0104] As described above,

the circulating chain 13 of the chain 15 driving
nmechani sm 10 travel s side by side with the step chain
"4 to give a thrust thereto, while the step rollers 4b

of the step <chain 4 are placed on the placing

surfaces 13c of the chain lin 13a. At the start
position and the finish positi“on of the region where

a thrust is transmtted fromthe circulating chain 13
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step roll 4b, for iexanp at the step.
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slack of the circulating chain 13 remains at one position. Thus,

even when the circulating chain 13 becomes slack because of

25 aged deterioration, a safe circulating condition can be

maintained. In addition, even when a load transmitted from

the step chain 4 to the circulating chain 13 is temporarily

increased by, e.g., a number of passengers, a tensile force of

the circulating chain 13 can be prevented from being

30 excessively increased, whereby damage to the circulating chain
13 can be suppressed.

[0109]

When a tensile force of the circulating chain 13 is

adjusted by the tensioner mechanism 31, the movable rail 14' of

35 the rail for circulation 14 is moved in cooperation with the

driven sprocket 15. Thus, a relative positional relationship



chain, roller 13e' is positioned outside the

projection plane on an inner side, while in the

exanple shown in Fig. 15, the chain roller 13e' is
positioned outside the projection plane on an outer

side. Such a design change can be suitably done at a

15 designer's discretion. [0107] Next, an operation

of this embodinent is described. [0108] In this

enbodi nent, as shown in Fig. 13, since the chain 20
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18 r cdnl\enn ﬁgr@ﬂmtnli@ridsaccor@tfaﬁpnymvgmqrdbwt@@.ceréulatmg
by tdmyihaid, for circulation 14 until the circulating
chain 13 t/@ ihed with the driven sprocket 15. Thus,
the 5 aboV®LlbLcribed effect of the rail for

ci rcul ati Pheliquaxealentomgnopulisleg Bt i aneoffotim@d in the

T VgHagpeEPRE teheh o 2Gi138] @‘i’% RS spiPeiel 12 and
20i s¢hgagdwent spockiat lcﬂ‘}aandlhhek &ronategal 35 is buried in
' the common holes 34. Thus, when the chain links 13a of the
circulating chain 13 and the tooth spaces of the driving sprocket
12 and the driven sprocket 15 are engaged with each other,
meshing of the chain links 13a with the tooth spaces can be
25 made smooth by such a simple and inexpensive structure.

[0112]

At the connecting point between the step guide rail 3 and
the circulating chain 13, a load applied to the step chain 4 is
shared and supported by both the step guide rail 3 and the

30 circuiating chain 13. Thus, the step roller 4b of the step chain
4 can be smoothly moved between the step guide rail 3 and the
circulating chain 13. At the connecting point between the step
guide rail 3 and the circulating chain 13 where a locad applied to

_ the step chain 4 is shared and supported by both the step guide

35 rail 3 and the circulating chain 13, as shown in Fig. 15, the

assisting rail 36 made of, e.g., a resin material is disposed on




10 circulating chain 13 is disposed in the tooth

spaces of the driving sprocket 12 and the driven
sprocket 15. Thus, it can be prevented that the
“circulating chain 13 is tightly fitted in the driving
sprocket 12 and the driven sprocket 15, to thereby
inhibit a rotational nnvenentzgé the driving sprocket

12 and the 15 driven sprocket and a circul ation
novenent of the circulating chain 13. [0111] The
coaxthe stepngmidaohds3 34Simee the ratapilinkshda of &éhé agippdchain
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t he "conneé et ween ep gu
and the cl®t htlng chain 13 mhere a load applied to

the step ¢hel&r&éﬁr%%taednwmr@&dawﬁpb%ams the
3 &HHUI de 3 rail” 3 and the circulating chain 13, as

PH"W& fets. the assisting rail 36 nade of,
a rE(SlDS]mterl al is disposed on 35 the step

Eﬁg."ﬁ "3 1 SR nbIRngh el the" Bnshul, TRECERERm 131 is
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When a tensile force of the circulating chain 13 is
adjusted by the tensioner mechanism 31, the movable rail 14' of
25 the rail for circulation 14 is moved along with the driven
sprocket 15 in a direction close to and apart from the driving
sprocket 12. Thus, the effect of the rail for circulation 14
preventing pulsing motion of the circulating chain 13 is not
spoiled, and silence of the apparatus can be maintained.
30 [0117]
Due to the provision of the margin gap dp in the tooth
spaces of the driving sprocket 12 and the driven sprocket 15,
the circulating chain 13 can be prevented from being fitted in
the driving sprocket 12 and the driven sprocket 15. Thus, a
35 smooth circulating condition of the circulating chain 13 can be
maintained, and durability of the apparatus can be improved.



Fig. 15, the step rollers 4b of the step chain 4 are
separated 10 fromthe step guide rail 3 so as not to
rotate on the step guide rail 3. Thus, the step
‘rollers 4b of the step chain 4 can be securely
supported and transferred by the circulating chain 13.
[0114] The conveyor apparatus_in this enbodi nent
produces the 15 follow ng ef P8ct s. [0115] In this
enbodi nent, the tensioner nmechanism3l is

addi ti onal[0g§18i]sposed on the chain driving mechani sm

10 so as 8&5%%9{"?1‘63%? f%dé#?oﬁnéﬁniﬂi {fe boLFG @fed plate
the circul ating chaln . us, a safe Y CUCREIon
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35 tden ha bniaothty rmaeshéd owithdthe ﬂmilBObm':iaB’sg ofv the dhiving
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fr ordiRRES Lt Bha'the Jflugt SFOLRE, TR ol S0brgRapg and
rai Ingises of thgl appaiatag can beamdusgdp wherapynsilenne gan be
the jgigevkat ing chain 13 is not spoiled, and silence

131;] t he apEar at]L;s can be maintained. 30 [0117] Due to

e

provi PHhObf the margin gap dp in the tooth
spaces of At lthetonreetingPponitebetive@mdhinedrqyide rail 3 and

.15, .. the, Ci i ' 3 b . .
oF edBRe it RRDENRlY s BofSRe” SPRNed rd g "Sispo chain 4 is
12 mhéreteand i suepparpedclinetthes regpective s86p sguisteh rail 3 and

. ; Lt g . h .
e THERCIELIANRY AR Va1 86 BhECUHE shh NGt Ub feh, be
15npseefhlge mpvad spetweesonihith sldibesgnulesr @ik odnend nthe

the cﬂ\fﬁﬂémg@%hdaﬁhﬁi&d TReh n&éx&%@b&egbaﬂhﬁ, dﬁbﬂéﬂ@to the
but RLFP RlIEF i anf AGratiPe e3P e HERIBRESR 5 noles 34,
so that tf®20kin Iinks 13a of the circulating chain
Lhe 520 PP BTN thbli!BF, L35 S8Emleril i
26hudispaaadapno gagnecting point between the step guide rail 3
and the circulating chain 13. Since the step links 4a of the step
chain 4 slide on the assisting rail 36, the step rollers 4b can be
more smoothly and suitably moved, irrespective of a load to be
applied to the step chain 4. Thus, a load applied to the step
25 roller 4b can be further reduced, and durability can be further
improved.
[0121]
In the thrust transmitting region where the circulating
chain 13 and the step chain 4 travel side by side, the step
30 rollers 4b of the step chain 4 are separated from the step guide
rail 3 so as not to rotate on the step guide rail 3, but the step
rollers 4b of the step chain 4 are securely supported and
transferred by the circulating chain 13. Since an excessive
force such as abrasion can be prevented from being applied to
35 the step roller 4b, durability can be improved.




noi ses of the apparatus can be reduced, whereby
silence can be inproved. 10 [0119] At the connecti ng
poi nt between the step guide rail 3 and the
~circulating chain 13, a |oad applied to the step chain
4 is shared and supported by the respective step
guide rail 3 and the circulating chain 13, so that
the step roller 4b can be 15 §Wboth|y noved bet ween
the step guide rail 3 and the circulating chain 13. -
Thus, no excessive load is @QuAIM&l to the step roller
4b, and durability can be inproved. [0120] The
assisting rail 36 nade of, e.g., a resin material is
20 disposddconveyws appakatts @mpristndiet ween the step

gui de rail &@n?uﬂéeré;j.rcul ating chain 13. Since the
step links 4a o ’ chain 4 slide on the

~the ste . .
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e applied to the step chain 4.. Thus.. a ]
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f { orﬂmhmgsﬁm_o&é't donnecatéd 3o IDeaBotAbing and Araliegoinit® be
step

u rail, 3. but the.ste rol lers. 4b_of, {he .
ot o oRtsth by dsvind fpeses Sedi By i cofating aftdiig unit;
by tdrd @ rcinaudating dieinndispos8idnbetvaser xies dirivingf sproeket
suc ' be.piaves bej L ed,;

o YT ¥ LN dfin "% DBRU R cRlioted D S rdgRLe Dlith o
37 rotalinsah moversanb s thep gaiving SPeerket §¢ rijve @ thrapt to
gui Gl Sielp; clmipk ural ity of steps that nove along the
step. guidg rail; step_chain for.connecting the
steps: anthe Crcu'abiag: chag aifh ks A1 hig9eseto be
st eposimaiched Whethei adjdeerst ebatmainkd)aa pitchuiengthy off the
st eQ:I'IIa'inIﬁ'lI?"E%ing equal to or a muitiple of a pitch iength of the
step link; and
the chain link has a placing surface on which the step
roller is placed, and pressing surfaces that are in contact with
the step rollers on front and rear sides of the step rolier placed

on the placing surface.

2. The conveyor apparatus according to claim 1,
wherein the chain link has a shape that bypasses the step
rolier when the step roller is placed on the placing surface,

3. The conveyor apparatus according to claim 1,

wherein chain rollers are arranged on each of the hinges
of the circulating chain such that the chain rollers are coaxially
rotatable with the hinges;

a rail for circulation is disposed that is engaged with the
chain rollers for guiding the circulating chain along a circulation
path; and ' '



step rollers between the adjacent step |links, and the
chain driving nmechanismincludes: a rotating and

driving unit; a driving sprocket connected to the
‘rotating and driving unit to be rotated by a driving
force given by the rotating and driving unit; and a
circulating chain disposed between the driving

sprocket and the step chain F%Fbe circulated in
accordance with a rotational novenent of the driving

spr ocket tthegiawlefca' tincwlationodefihes & pathHarmed by a pair of
circ [ hi

conraraehits dhd 38 1EaR Bns e pare, diRR indielf suraces
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gg surface on which the step rol is placed
and @Tee PRGPaLY-f aces that are in cont act vvlth t he
step roIIers on front and rear sides of the step

roll d e e,conveyor
appar at usqﬁ%c%qw %géﬁltﬁgf%g%@ﬁgl %ozf:lr?ln.' ﬁau n link
has a shapdarein a asse@mnkettaépa covinterpaiedl the driving
st epsﬂr%'ck@f id PofitABRH dfdp cjis}é@ &h Qﬁ'lé"ﬂré}ﬁtfeagﬁrt &f tﬂ_@‘i"all for
conve Rar atus according to claim1 ereln chain
rol 1€ %JEF'Q arranged on each of the hinges of the
circulating chain such that the chain rollers are

coa al lyrpro ble Wt h

cir et at ) SHEOEYS Apatake LediiRu D (R oflr 4,

chai n rol Wdvesefrora gectiorad palet of rg Uaagengwivaturealradiys is
a Cihritleaf | bﬁ p?ﬁtl rétdf‘@gs?tﬁ)n b?%h?%tbgféﬂalﬁ'\hﬁlél'@&hgrbhain
defines a a pair uat arts an

at I@'a‘é'ﬂgdﬁ'@chﬁﬁﬁf’ 'Eaﬂlﬁpoﬁﬂj af| i ned surfaces as

connect i NnghdaalISfolrOfirQiIaYiont Iﬁmt&é@%abhﬂnﬁf @frctiB® parts, a
C|rulat|n chain is interpos
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sp rocke I'STTO one arcuate P
the chaiin isointerposed dfeet@\feen the respective arcuate parts and

the linear part, and between the respective arcuate part and the
arcuate part of a larger diameter.

6. The conveyor apparatus according to claim 4 further
comprising a handrail belt driving unit for driving a handrail
belt,

wherein a coupling mechanism for transmitting a driving
force from the driven sprocket is disposed between the driven
sprocket and the handrail belt driving unit.

7. The conveyor apparatus according to claim 3,

wherein the chain roliers are disposed on right and left
sides of the chain link, and the rails for circulation on which the
chain rollers are rotated are disposed on right and left sides of
the circulating chain corresponding to the layout of the chain
link.



5. The conveyor apparatus according to claim3 or 4,
wherein a sectoral part of a larger curvature radius
is fornmed on a path at a position of the step chain
“where the chain driving mechanismis disposed, and
the rail for circulation includes a pair of arcuate
parts, a linear part, and anéggcuate part of a |arger
di aneter having a shape correSponding to the sectora
part, and inclined surfaces as connecting parts for
preventing vibrations of the circulating chainis
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hand':?(z?\ﬁp Ffl%hrlv ngmﬁﬁ? "7. The conveyor apparatus
accordi ng to claim 3, wherein the chain rollers are
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chalampbflledrsotaiimah ttooneel tacthe heespaditveondgbhaand left

rollcﬁf\”g RReW th the step chain, while the other
of \hjal n rol F!ers i s positioned such that the other
chaln roller is positioned outside a projection plane

of tie st afnem\mm ﬁﬁparﬁﬂﬁs fa@c@r/cﬁhbatfb Waliﬂih ihe sane.

9. The conye .s acc in
wher o n_+ REerEin,2hRSf & B4 ik rinlddes 2 driving
dri vhatpr, rmttmansmutta@aheohagm floor tremsintityinggaarotational
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trans or transmtt
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and daeht dAvVind NepepEleakefcy amplifying a rotational torque
transmitted by the transmitting mechanism.

11.  The conveyor apparatus according to any one of claims 3
to 5,

wherein the driving sprocket and the driven sprocket
each have a shape engageable with the chain links of the
circulating chain,

12. The conveyor apparatus according to claim 11,

wherein the circulating chain has the even number of
hinges, with the chain links of the circulating chain being
overlappingly connected to each other in a staggered manner,
and the driving sprocket and the driven sprocket are formed by
overlapping plate teeth each having substantially the same
thickness as that of the chain link, with the respective plate



10. The conveyor apparatus according to claim1;

wherein the rotating and driving unit includes a

driving notor, a transmtting nmechani smfor
‘transmitting a rotational torque of the driving notor

to the respective right and left driving sprockets,

and reduction gears disposed oj, a center of each

driving sprocket for anplifying a rotational torque
transmtted by the transmtting nmechanism 11. The
convESRih Bging ondicaredr th e sequeptishy, cftenately gngaged

to SwitheHe€icRai8ndgl vi ng sprocket and the driven
sprocket each have a shape engageable with the chain

links of the <circulating chain. 12. The conveyor
appalat us Aaceovelymgappardtaismarprisiveg:ei n t he

circul ati a' . he even nunber of hinges, wth
t he chai n%glt‘r%[é #Etaﬁe ‘circul ating chain being
over | appi AgPhiratiinetséeps shatorovs alang the stepgnddedail;

manner, %ngtéph%hgfr'l WhEQld? C%F &raﬂ bh&t&p | r\b?l'érs rotatmg
sprocket are ormeqdey '%H ove late tee
e

havi %y Qo Sten: 94 a§§rr€ W ity eQk stept Hﬁl‘soﬁ'SDOSEd
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eﬁlg;%‘egoﬁ\?})? nﬁwa&l’ﬁgqﬂkéépm M}gr&ow pneéf at every
appmr@d@§em|nﬁd mungber @fsufmosge:p dellerd lsuch hatrdie rprtain
of SétEBSro'ilié@é a’f‘E‘@x ugjr%;:?vﬁﬂ?t %’Ee g Qﬁfjra'l a step

chai n 1 ncl udi ng ers rotating
on the st@p C@@Wje F'é["['gaﬁ'éecd"q:ﬂlﬁﬁhl iﬁcilidjﬂgstfbpmﬁaﬁm and
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" of aFestey A BREaNBorc e BY e el AlRpUIVER unit,
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nmechani smin I VI n
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and vihuses piphcleaigthtie dguali tc ok miulltiple of a pitch length of
the step link, and hinges for connecting the chain links,
each of the chain links has a placing surface on which the
step roller is placed, the placing surface being formed into a
curved shape corresponding to a circumferential shape of the
step roller, and pressing surfaces that are in contact with the
step roliers on front and rear sides of the step roller placed on
the placing surface; and
the number of the chain links is different from a muitiple
of the predetermined number as a positioning cycle number of
the certain step rollers to be engaged with the steps.

14.  The conveyor apparatus according to claim 13,

wherein the chain driving mechanism is provided with a
tensioner mechanism that moves the driven sprocket in a
direction close to and apart from the driving sprocket to adjust



accordance with a rotational novenent of the driving
sprocket and the driven sprocket to give a thrust to
the step chain; wherein the circulating chain has a
“plurality of chain |inks whose pitch Iength is equal
to or a nultiple of a pitch length of the step |ink,
and hinges for connecting theyghain links, each of the
chain links has a placing surface on which the step
roller is placed, the placing surface being forned

i nt @ densile feigestfathe 6&5F\=‘l@§ﬂtﬂw& A to a

circunferential shape of the step roller, and
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prede termne as a positioning e nu
t he IHBOLEI n step rollers to be engaged W|th t he steps
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a diredation pdthsis dispasedapadt fromthe driving

sprocket ﬁnﬁ%neﬁ{m &Sl GmbokECa og)aW%f the rail for
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of tfhRceC BRERe Gidcula¥ng EEiani sm have chain rollers
coaxially rotatable wth the hinges, a rail for

circulation that is engaged with the chain rollers of

t he i@.r cuTakicogpvelar mappargtugiactomingrtoutlatrny3 chai n

al ong a Ia n t t .
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of idisertdijament of thengrdianisis.have tooth spaces to
be engaged with the chain Iinks of the circulating

chain, and the respective tooth spaces have margin
gapd 7t or TPheronivayor dppangtiepentrdifgttheclaimiid | i nks.

wherein the respective driving sprocket and the driven
'Sprocket of the chain driving mechanism are formed by
overlapp'ing a plurality of plate teeth provided with tooth spaces
- to be engaged with the chain links of the circulating chain,
common holes passing in a thickness direction are formed
at positions where the tooth spaces of the respective plate teeth
intersect with each other, and
a buffer material is buried in the common holes.

18. The conveyor apparatus according to claim 13,

wherein, at a start position and a finish position of a
thrust transmitting region where the circulating chain of the
chain driving mechanism travel side by side with the step chain
to give a thrust thereto, a load applied to the step chain is
shared and supported by both the step guide rail and the



17. The conveyor apparatus according to claim 13,

wherein the respective driving sprocket and the driven
sprocket of the chain driving nechanismare forned by
~overlapping a plurality of plate teeth provided with
tooth spaces to be engaged with the chain Iinks of

the circulating chain, comongholes passing in a

t hi ckness direction are forneg at positions where the
tooth spaces of the respective plate teeth intersect

wi t hCiE@iptipghetainand a buffer naterial is buried in

the conmon holes. 18. The conveyor apparatus
according_to claimil3 .a star osktion
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the thrust transmtting region, the step rollers of
the step chain are separated fromthe step guide rail




