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‘"I nprovements in passenger conveyors" The present invefly elqate o 4he
~¢onbi nation of a passenger conveyor provided with a pl aﬁﬁ%% g?ktzglsca

> endl essly connected;” step driVving chains for driVing t eps;
-driving sprockets driving said chains wi t !} sai d step driving chains wound
““around said driving sprockets. and a.tensioning:device for prqviding
:tension to said step dri vih ’;g-’%ti 1h B4 RDARE SONVeYarsion 719, 694
.discloses a 10 - p n % : My J-n. 1 ansi oni i . devi ce i ch
Ts provided to abborer hresRAt, Theentibn telathl bd VN HidhAlieqE 11l
:sprocket wheel [ ' : j 13 i

§Spe&i{f i cation F?ggggglsﬁegsﬁftb ?Bglo ﬁ?ﬁﬁgﬁ?gﬁ?%ﬁ#ﬂsﬂ(}g Eglgrgtecﬁs t he .
-sprocket wheel gndtleb8ey! £BknBLEedS @ftephArARAINY VD ITHS e G idle flaftic
‘bodi es so 'that the shock generated when the chain engages wi th the base of
‘the teeth 8f tBeepdtoakevingeebrockerdediiivdngaild dhalrs apted dd4wa Gy
rare generally fornmed by 20 punchi ng copper plate with a press.. Thus, in
‘the confi gur at defivihgcchadas wound aroundesdd i Hmg isgrdditetrs; and a
:Speci fication, edges (thickness portions) of the link plates are repeatedly
ipressed i nto tkenslioaing: desice foonprpwdiding tdrsisimsto csaadlisstsehecone
:extremely worn and 25 the lifetime thereof is shortened, so that the
:shock absor bi ngrdvingt chiadagpears in a short period of tine. Furthernore,
@in the configuration disclosed in the B _ o

S , British Patent Specification 719,694 discloses a

A

LT

10 passenger conveyor having a chéin'tensidning device which is
provided to aﬁsorb the shock generated when a chain engages
v _ with a sprocket wheel.
| ' The device disclosed in the above British Patent

E Specification is provided with elastic bodies on both sideé

15  of the sprocket wheel and the link plates of the chain are
received by the elastic bodies so that the shock generated

when the chain engages with the base of the teeth of the
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sprocket wheel is moderated.
The link plates of the chain are géherally formed by
20 punching copper plate with a press; Thus, in the

1y configuration disclosed in the above described British

% ~ Patent Specification, edges (thickness'portions) of the link
} plates are repeatedly pressed into'the elastic bodies.

_Consequently, the elastic bodies bécome'extremeiy worn‘and
f- 25 the 1i£etime thereof is shortened, so that the shock

absorbing effect disappears in a short peribd of time;

Furthermore, in the configuration disclosed in.the



2 above British Patent Specification it is a premse that the teeth of the
spr.ocket wheel are formed by machining. The formation of the teeth,of the’
spfocket wheel and the executi-on of t .elastic bodies make the production
of a 5 sprocket wheel having this shock absbrbing effect conplicated and

diffi cul U abbybSBRlteBhCPhtaAL! BRRITIRHLIGH AY 13 o HroMAED A ! | ¥

or wholly the above referred to di sadvantages. According to the present
invention t86tR b€ £heVbfedckatlWheelodid FdrHibd RATBIMIN gAY oMy
provided with a plurality of steps endlessly connected; step driving chains
for drivi nfosmatiioheps; thei teeghs pfodhe Sptidcket) whdied @nd Rthen th said
step driving chains wound around said driving sprockets; and a tensionf,
devi ce forepecuttiongofetheorlastls bostied stake diheviprgduttiion oRigl

t ensi oni ng devi ce being characterized by conprising disc wheels provided

wi t h r@bbespbackdteivheeilchbvdings thi st Ishqed iagbisordingueiffeet t her eof which
have a width smaller than the inner wwdth of the link plates of said step
drivi ng cheempligatpd: apfedifficyddi-n rollers of said step driving chains
are recei ved by said rubber based el astic bodies. In the above
construction, e&&hi8h8PnoPderE off the: priesentudnvandden ke evardome ecei ved

w6 25 snBereAettBrarbatix hoen apeva TdRATel thAlaniventates
According to the present invention there is provided in?
10 combination a passenger conveyor provided with a plurality
of steps endlessly connected; step driving chains for
driving said steps; driving sprockets driving said chains k“
with said step driving chains wound around said driving
sprockets; and a tensioning device for providing tension to
15 said step driving chains, said tensioﬁing device being |
characterized by comprising disc wheels provided with
rubber based elastic bodies on the peripheral surfaéés
thereof which have a width smalier than the inner width of
the link plates of said step driving chains so that the
20 lchain rollers of séid step driving chains are received by )
said rubber based elastic bodies. : o
In the above construction, each chain roller of a chain
wound around he disc is received by the elastic body
provided on the outer periphery of the disc. Therefore, no
25 shock is gene:ateé between metals such as the chain rollers
and the teeth of the sprocket wheel, and unpleasant noises
and vibration can be prevented. In addition, since the

elastic body receives each chain roller, the degree of wear



“and the teeth of the sprocket wheel, and unpl easant noises and vibration
can be prevented. In addition, since the elastic body receives each chain
‘roller, the degree of wear 3is small, gonpared with the case in which
el astic bodi es receive the .edges of the plates so that the shock absorbing

effect can be tiyssxﬁamt aeaﬂﬁaehsar withORHR! clsk 9 QBiEh”%ltaEEH_}d bodies

conventi onal -devi ces. he present I nvention w now

‘in greater det aarécbﬂvwathef ed aspbe thehphateEseNes thalth %
:drawi.ng wherein:- Fig. 1is agschenatlc glde 5I6M/Of a% %%h ﬁ§3%¥1dﬂgbrbing

passenger convegpfectOcan be thug madihtadRed@nbeobgcd !bﬁ&é§f§@%ﬁ3§“§¥’¥¥ﬁe
:of t\ge chain tensioning device;[err] [err] and Fig. 3 iS an enlarge

‘sect i onal V|eWJthanninloogvehtibna& dexiceskig. 2. 15 ' An enbodi nent
‘of the present invention will now be described below with reference to

Figs. 1 to3. A passBhgepresentydnvgatiéonl wpltonpwi besdestratedl ithigreater
‘supports the dead wei ght thereof and a passenger |oad; a pair of right and
‘left bal ustradedebaihiby we¥ efcexanpde wdth eefbeensedtoothbhacbbmﬁad&ﬂdg

‘t he Iongltudlnal direction thereof and whi ch are provided wi th noving

Eig. 1 is a schematic side view of the whole of a
passenger conveyor;
- . 10 Fig. 2 is an enlarged view of an embodiment of the
chain tensioning device; fex—driving—the—oteps—of—a-passenger
\*j | eenveyeri and
| Fig. 3 is an enlarged sectional view taken along the
line A-A in Fig. 2. |
15: } An embodiment of the present invention will now be
described below with reference to Figs. 1 to 3.
| A passenger conveyor generally comprises a frame 1
which supports the dead weight thereof and a passenger load;
a pair of right and left balustrades 2 ﬁhich are erected on
20 leither side of the frame 1 in the 1ongitudina1'dire¢tion.
\\; l:thereof,,and_which are brovided with moving'handrails on
the peripheries thereof; a plurality of steps 3 which are
pPlaced between the two balustrades 2, driven in sYnchfonism
with the moving handrails, and connected together in an
25 endless loop; a pair of right and left step driving éhains:
_4Twhich are individually connected to an under pbrtion of a
__plurality of the endlessly connectediéteps 3 and which are

h_disposed in the longitudinal direction of the frame 1; a



the peripheries thereof; a plurality of steps 3 which are placed between
the two balustrades 2, driven in synchronismw th the noving handrai.ls, and
connected together in an 25 endlessﬁlqop; a pair of right and left step
driving chains 4 which are individually conhected to an under portion of a
plural ity gafiyt BE @AGHESUna AURE R Sl Rprddnst vwh&&érﬁ Ghigﬁssg in the
| ongi tudi nal directifon of the franme 1; a 4 pair of right and | e g
driving spraced inhatles inté¥idr AL tH&CBhud I-"@tifﬁérvjéﬁﬁeff eh@e frame 1
at the upper end thereof and afound which the corresponding step driving
chains 4 ahereofn@dnd aricund hidly e codruspeinding d@tz’%ﬁedﬁi5ingwhi ch~is
provided-in the interior of the frame 1 at the |lower end thereof and arwind
whi ch t he chisdmsddi \aizieg wohaidys & sirep vlrihvlirep clsaim penwidringcaseiaet 6
tension; and a driving apparatus 7 which is provided in the interior of the
frane51 awhilch disp@rostidiedcirefhenkhveridr ioathe framevingtfehee 10 to
the driving sprocket wheels 5. The driving chain tensioning device 6

conpri ses lowexl engf thexgof antidraindiwhich dhetstepodir teifgnataink 4
rubber based material, such as pol yurethane rubber, which are wound around
t he peri plA&iei #oupd S aghd Providrifa canstant féensiemprandgat deiviog
wheel s 8; bearings 11 for .rotatably supporting each end of the shaft 10;
beari ng h@RPRRTEIUS)7 Whish {F (BROGIR] by the nterioniof thewkremeale

laid on a

at the upper end thereof and which imparts a driving force
10 to the driving sprocket wheels 5.
The driving chain-tensioniﬁg device 6 comprises a pair
of wheels 8 made of discs, elastic bodies 9 made of a o
rubber based material, such as polyurethane rubber, which
are wound around the peripheries of the ﬁheels; a shaft 10
15 for supporting the two wheels 8; bearings 11 for rotatabiy
supporting each end of the shaft 10; bearing boxes 12 for
covering the bearings 11; guide rails 13 which are laid on a
" fixed member along the direction of the movement of the
steps and which slidably guide the bearing boxes 12; rods 14
20 connected to the bearing boxes 12; engagement fittings 15 B
fhrough which the other ends of the rods 14 pass and which g_j
are fixed to fixed members; and springs 16 which are placed |
bétween the engagement fittings 15 and the ends of the rods
14 and which apply a constant force to the step driving
25 chains 4. '
| The elastic boﬁies 9 are wound around the wheels 8 by
the following method. Firstly, each wheel 8 is so formed

that the width W of its periphery is smaller than the inner



-fiXed menber along the direction of the novenent of the steps and which
fsdldably gui de the bearlng boxes 12; rods 14 20 connected to the bearing
:boxes 12% erigagenent "fittings 15 through ich thé other ends of the rods
14 pass and which are fixed to fixed menbe ; and springs 16 which are
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wheel 8 formed 1n this nmanner, 5 and t avi ng a

rect angul ars Se%ﬁ&%ﬁétéfﬂstﬁ Opbd¢ QrRQan%eégPQE‘tHH§8§ErS g%?‘it% i%ttetdhe

elastic body 9 is allowed to project fromt roove so t

rollers 18 are mwttmléﬂomporneﬁeﬁypﬁéﬁamrQh?%baggﬁ%tf' eRe0k1 ;a@%ic
peripheral surface (9S). At the sane tine, 10 he peripheral surface

of the wheel .8 bodyplSicks dFiowed tdeproféch! ai-eﬁ tﬁeagéobeel nseEbednat ftie
as the side of the roller 18 so that the wheel (8) and the link plate (17)
forn1an over | apghain poollerns 18 aneadﬁastboalnyesdpQUEted by the projecting

portion of the peripheral surface (9s). At the same time,
10 the peripheral surface 8S of the wheel 8 is placed between
the link plates 17 and is inserted as far as the side of
\e3 _ the roller 18 so that the wheel (8) and the link'élate (17)
form an overlapping portion L. 1In addition, the diameter D
of the elastic body 9 on each wheel 8 is set so that no
15 integral multiple of the chain pitch angle of the step
. driving chains 4 wound therearound is 360 degrees;
éi‘ .~ The elastic bodies 9 may be mounted onto the beripheral
; surfaces 8S of the wheels 8 by fixing them in the grooves 19
by means of adhesive or moulding, or each elastic body may
. 20 be formed into a ring and fitted into its groove by |
_é \M/ _employing the elasticity of the elastic body 9. In
i additioh,'without forming grooves 19 on the wheels 8, the
elastic bodies may be fixed onto the peripherel surfaces 8s
by one of the above described means. |
25 @ In the above mentioned configuration, when the
ﬁ B - passenger conveyor is driven, the step driving eheins 4 are
‘driven by the driving sprocket wheels and are endlessly

moved between the sprocket wheels and the chaih-tensioning



of the elastic body 9 on each wheel 8 is set so that no 15 I nt egr al

mul tiple of the chain pitch angle of the step driving chains 4 wound,
thtrearound is 360 degrees.” The elast%c bodies 9 may be nounted onto the
peri pheral surfaces 8S of the wheels by fi'xing themin the grooves 19 by

means of RANA'S Yo T HbvertaPeabassic PALYaERY- 91v§ﬂ  ERRTRA 1 NtO

aring an into 1ts groove by enploying the elasticit

el astic bopy R guided@d ithe patiphériesdaItHeOANEB1E9 80Ry! Rfeneel s 8,
the elastic bodiges may be fi'xe%; onto the peripheral surface%’t BSeby one af

the above RREAHgiAhdIticis L betwéén! tReabonk peatesnad anaf squeat i-on,
when the passenger conveyor is driven, the step driving chains 4 are dridgen

by the drigurfacdy @kain Weel peripher teendf esheywheeas Begoethathehsgr ocket
wheel s and the chain-tensioning 6 device 6 so as to nove the steps 3. .
The st%p- diveyiwonmbhaarcunid atkee guiteells 08 whtheuti peparating thereifeems 8 by
the overl apping portions L between the link plates 17 and side surfaces 20.
on the perlmpraidisian, tthe whkeels 88 sarehtienshoned byatbewspadngsodsd t he
wheel s 8 without separating therefrom In addition, the wheels 8 are

t ensi oned Byraugh sghe gRds 614 RRAAPPLE Aogonsiantd tepsilpn, teofbeastep
tension to the step driving chains 4 so as to snoothly rotate them Wen

the step dAFINIRG ¢3RS 145@ 3BUFE EPBAERIYhEOKILS £hem.i hWhen the

step driving chains 4 are wound around the wheels 8, the

10 chain rollers 18 are received by the elastic bodies 9 so
that the shock is absorbed, whereby it is possible to |
prevent the generation of unpleasant.noisgs and vibration. o/
In addition, the relationship between the chain pitch angle /£
® of the step driving chains 4 and the diametef D of the

15 elastic bodies 9 allows the contact positions between the
chain rollers 18 and the elastic bodies 9 to be constantly
changed so that the chain rollers are successively brought
into contact with a series of succeeding positions.
Theréfore, there is sufficient time between the moment when

20 the chain rollers 18 separate from the elastic bodies 9 and B
the moment when they are again brought into contact with .\_j
their original positions. This means that there is a large
réduct;on in frequency at which the chain rollers 18 are
supported, in comparison with a device in which the chain

25 rollers 18 are repeatedly supported at particular positions
on the ;1astic bodies 9 and thus enables the lifetime of the
elastic bodies 9 to be prolonged. However, a configuration

in which the chain rollers 18 are solely brought into



Yeum.

10" chain rollers 18 are received by the elastic bodies 9 so that the
- shock i.s absorbed, whereby it is possible to prevent the generation of
unpleaéant‘noises and vibration. In,additjon, the relationship between the
" chain pitch angle [err] of.the step drivihg chains 4 and the dianeter D of
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noment when 2Qomgda sdiftivwi 19! 4168 ScdRES@RPai6n f IR ni:ﬁi’éh%?ﬁt {Bﬁgggdbﬁs 9

~and; the nonent when they are again brought into contact w I'r original
. posi ¥4 ons. ThitheTaansk (prétédeire i BrougBt 0Ent60E6htaGt I WithegH8N8Y agt1hi ch
"the chain rollers 18 are supported, in conparison with a device in which
.the chai n®5 bodildsr®. 18 are repeatedly supported at particul ar positions
.on the elastic bodies 9 and thus enables the |ifetine of the elastic bodies
"9 to be prol onged. Einvehearmoxe cotihe gnatntenance wandhinspechson ofl thes 18
are solely brought into 7 contact with the elastic bodies 9 may decrease
the amount of wheels (8 tmay chasmatnbydnadeowith emphasiston thécelastic
“conparison with the configuration in which the edges of the link plates are
‘brought into &aties hikecansectha:step drbgapgscgains (4) are mainly

brought into contact with the elastic bodies 9 and it is
10 thus sufficient to replace worn elastic bodies (9) alone.
Therefore, the total maintenance'cost of the passénger
\_/ conveyor is lowered.
As described above, the embodiment of the present
invention can be put into practice by omitting the portion
15 which_has conventionally comprised a sprocket wheel and has
required an expensive gear cutting operation and replacing
I - it with a portion having a simple configuration in which the
elastic bodies are provided on the péripheries of the simple
disc wheels, and yet which adequately functions as the

20 tensioning device 6 for the step driving chains 4.
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Furt hernore, the maintenance and inspection of the wheels 8 may be mainly
madg Wi th enphasis on the elastic bodies 9 because the step driving chains
(4) are mainly brought into contact w t8h <4he elastic bodies 9 and'it is 10
thus sufficient to replace worn elastic bodies (9) -alone. Therefore, the
total naintenance cost of the passenger conveyor is |owered. As described
above, the enbodi ment of the present invention can be put into practice by
onitting the portionTh® Prgfent htrvenhiont proyidesc anstiepedmiwinigcket
wheel and has required an expensive gear cutting operation and replacing it
with a poréhadinhiensdcninafevieniefurapassengerhiconveyor wsiclc bodi es
are provided on the peripheries_of the sinple disc wheels, and yet mhich\;
adequat el yeRaReESoAs SAPRIR: canfiquratianngndeeffect sk dhe Ishagkep dri vi ni

5
chai ns 4. - 8.,- The present invention provides a step-driving chain
tensioningaB§9Fgén8fE&%%ﬁ%ﬂﬂmﬁﬁqﬁkﬁﬁ@yor which enables a sinple
configuration and effects the shock absorbing function required.

CLAI Ms: - 1. In conbinati on a passenger conveyor provided with a
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p!ﬁrality-of steps endl essly connected; step er;;Pg/QDQLnsf#ﬁr’driving
- said steps; driving sprockets driving said 5 rains Wi th i tep
+ driving-chains wound around said driving gprockef s \m &%ﬂ“‘l ng devi ce
. for providing tension to said st'ep driving chai n&\“\m sonikng device -
" being: char act eijaagé sy conprising disc wheels prow déd With rubber based

el astic bodi es on tne peripheral surfaces 10 .thereof which have a wdth

“smaller than the inner width of the link plates of said step-driving chains
. so that the chain rollers of said step driving chains are received by said

" rubber based d.astim lvgiitihation alpasyEfiyeifidaiversr phdeldéed it 4.
mhe&sin the 15 di aneter of said elastic bodies is so set that no integral

- nul'tTpl e of tipdudiaiityidf steps endldsdly apredtedsstayrdetving chdiss
. combi nation according to claim1l1, wherein the peripheries of said wheels

 have portions foredepping saidl Seps;:| ididiving eprdckets dtiypingi sahd
. Chains. 4. The conbi nati on of a passenger conveyor and a chai n tensioning
_ device cost r shadmss wisthhRaid |sten drinding cthaing sound reyedrd esatdt o t he

:acconpanying(g;?gfga sprockets; and a tensioning device for providing
tension to said step driving chains, said tensioning device
being characterized by comprising disc whee;s provided with
rubber based elastic bodies on the peripheral surfaces

10 thereof which have a width smaller than the inner width of
iug the link plates of said step-driving chains so that the
chain rollers of said step'driving chains are received by
said rubber based elastic bodies.

2. The combination according to claim 1, wherein the

15 diameter of said elastic bodies is so set that no integral

multiple of the chain pitch angle will be equal to 360
degrees. | '
3. The combination according to claim 1, wherein the
% peripheries of said wheels have portions overlapping said
. L 20 link plates of said step driving chains.
4. The combination of a passenger conveyor and a chain
fensioning device constructed substantially as herein

described with reference to the accompanying drawing.




