WD 2005/ 051829 CONVEYOR FI ELD OF THE | NVENTI ON
PCT/ FI 2004/ 000661 The present invention relates to a

woBjosesisas defined 5 in the preanble of clai Mdrrossosocst
Furthernore, the invention concerns a travel ator as

defined in the preanble of claim14. BACKGROUND OF
THE I NVENTION 10 As for prior art, reference is nmade
to Japanese speci- fication JP 2003-20281A, which

di s& d&¥§¥QFtravelator for passenger transport. The
travel ator conprises a nunber of successive conveyors
so arranged that they forman acceleration section, a

“con - ' and a decel erati on section.
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hi gher transport spee The constant- spee
COIT'ﬁ’fllaé@'S 14 .conveyor/ conveyors for transporti ng
passengers at a constant transport speed. The

dec nted in a manner
cor%@%@%@?ﬁﬁ %%t T%@ Jﬁggﬁgﬁ[g’?on section but in a 25
unggl qnal | LfEVerse g >l D arran Vﬁnpeg suc essive _
+%on gyoros C’r?g e een Sp eds o r%a e de(ﬁ’%%?%% ?%ecj'
t he fticaritspar tJRbll 7eel o8k, stwchg ddewloske speeckotlator
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speed to a slower final "speed. 30 Travel ators are
t ypFEERey REdSHECEFFPBRt SONNRYOES t5QvarafBggdatdat they

pr o¥ogad abﬁ%k&@letr%[ﬂi]d@ﬁ'@c&ﬂ%rparekl é&s@ﬁ@%@wﬁ sectlon
§etvve dlffer erm nal at Sﬁtl)wa gr WY cion
B e
appkboatistuss, ofheat mandpor t ofi stancessare tyglealdondeyors
which move at even speeds stepwise increasing in the
transport direction to accelerate the gpeed of trans-
port of the passenger from a substantially slow ini-
20 tial speed to a higher transport speed. The constant-
speed section comprises a conveyor/conveyors for
transporting passengers at a constant transport speed.
' The deceleration section is implemented in a manner
corresponding to the acceleration section but in a
25 functionally reverse order by arranging successive
conveyors moving at even speeds stepwise decreasing in
the transport direction for glowing down the speed of
transport of passengers from the constant transport
speed to a slower final speed. |
- 30
-Travelators are typically used at airports, where
. travelators are provided between terminals and parking
.areas and between different terminals, at subway and
railway stations and in department stores. In these
35 applications, the transport distances are typidally a
few hundred meters. Transport speed is typically about
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few hundred nmeters. Transport speed is typically about
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The speed is restricted by the hazard
associated with the act of . stepping onto or off a
nmovi ng conveyor. Wth these low speeds it is not
reasonable to nmake very long travela 5 tors (>200 m
becalsé e wral elaxtimim beperdsabadbnl - feni/ent [The amped is
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form-of transport npeting W th subway transport, _
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any%et@avgmaaot:ymlﬂfdtb@vanl A Bratid e é@D@@ion if it
sible total .transport

t ha riier po

i o1 e 2or AL CReRY . 5PeRdl dit aBYaE=HB00 A RRels are
casensfallavéhadfoldedf yhissingnbth, ort subwdsolines or by
necesspty b0 use a relatively high 25 constant

transport peed e.g. of the order of 5 nls. An
l&ppropriate initial/final speed corresponds roughly .

toti&ééyprggéra NaWa fHGs seRee Ckré¥é§ﬁ@&@th§96tﬁéen put
travel at or from glnltlal eed 30 to a hi
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SPeed GO SRP O NI YL EFULLES s BokPNINGECEL” Far never been
20 implemented in practice anywhere. This type of trave-
lator would be longer than earlier types, with a pos-

sible total transport distance of the order of up to

about 2000 m. In the case of travelators of this

length, it is also necessary to use a relatively high

. 25 constant transport speed, e.g. of the order of 5 m/s. -

. An appropriate initial/final speed corresponds roughly
to the typical human walking speed.

Accelerating the travelator from a low initial speed

30 to a high coﬁstant transport speed requires a rela-
tively long acceleration section, and decelerating
from that speed correspondingly redquires a long decel-
eration section. If the acceleration takes place at
~even intervals from one constant speed step to another

35 over the entire length of the acceleration and decel-
' eration section e.g. in the manner described in JP

- 2003- 20281A this involves a problem regardlng passen-




eration section. If the acceleration- takes place at,
even intervals fromone constant speed step to another
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decel - eration section e.g. in the manner described in

JP 2003-20281A, this involves g problemregarding
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providedus it shd eaved di scs and a rubber belt
form ng a con- stant-speed section. D sposed between

1the accel eration 25 section and the constant-speed
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20 Specification EP 0 803 464 (CNIM) discloses a travela-
tor which has acceleration/deceleration sections im-

plemented using adjacent rotating shafts provided with

interleaved discs and a rubber belt forming a con-
stant-speed section. Disposed between the acceleration
25 section and the constant-speed section is a fixed
plate covered with rotating balls. A product by CNIM
(Constructions Industrielles de la Mediterranee -
CNIM, France), a high-speed travelator, has been in-

stalled at Montparnasse station in Paris. The opera-
30 tion and construction of the CNIM travelator is de-

scribed at v Internet addrgss.
www.ratpinfo.net/testeur.php. The length of the trave-
lator is 185 m. The initial speed is 0.75'm/s .. 0.8
m/s. In the constant-speed section the transport
35 speed is 2.5 .. 3 ﬁ/s. The acceleration and decelera~'
tion sections have a length of only a few meters and




stalled at Montparnasse station in Paris. The opera 30
tion and construction of the CNIMtravel ator is de-
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www. rat pi nfo. net/testeur.php. The length of the trave-

lator is 185 m The initial spegd is 0.75, ms .. 0.8

ms. in the constant-speed section the transport 35

speed is 2.5 ... 3 ms. The accel eration and decel era-
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20 parts sliding one over the other.

In both travelator sclutions referred to have a rela-
tively high acceleration/deceleration in the accelera-
tion/deceleration section and a low maximum speed in

25 the constant-speed section.

OBJECT OF THE INVENTLON

The object of the present invention is Eo overcome the

above-mentioned drawbacks

30
A gpecific object of the invention is to disclose a
method and a travelator sueh that the passengers using
it find travellng on the travelator a pleasant com-
fortable and safe experlence

" 35 . .
' A further object of the invention is to disclose a

method and a travelator in which acceleration from a




above- nenti oned drawbacks. 30 A specific object of the
invention is to disclose a nethod and a travel at or

woededidsfy@é the passengers using it find travei,éﬂgn@@ﬂmo“l
the travel ator a pleasant, com fortable and safe

experience. 35 A further objectzof the invention |s to
di scl ose a nethod and a travelator i n which
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sc velator .in__which the Iength of the
ggccegégg?F%% nﬁxgggéFQFﬁrlon sections is‘ in no way

limted and can be designed to a 10 desired length.’
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i nvention I s mal aracterized s
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the sayenbheniksishabacker nzedcRy what chs s Haos! ggleéa to a
inclLaiml I nventive enbodi nents are al so prese

%qltﬂﬁsaﬁg r+PEFbR-part of the present application and

in the draw ngs. The i nventi.ve content dlﬁcrosed inh
I ' i t t han
20 1 SREShPERCREERTPR, 8 BRrofVRRErOR ent' ve cont ent
may ‘I‘ﬁé Sﬁe?ﬂ@&' 5% ‘Bf'lesgiﬁ%&ﬁltlgﬁpﬁ‘éa{‘nglé\2¥:8 La%gt%ﬁgrlzed by
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_ hi d. In this _case, . S the attri butes
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t he jwoitite ofleyi¢eipoioseparat 6f the present application and
' in the drawings. The inventive content disclosed in
the application can also be defined in other ways than
20 is done in the claims below. The inventive content may
also consisE of several separate inventions, espe-
‘cially if the invention is considered in the light of
expressions or implicit sub-tasks or in respect of ad-
vantages or sets of advantages achieved. In this case,
25 some of the attributes contained in the claims below
may be superflubus from the point of view of separate
“inventive concepts. The features and details of dif-
ferent embodiments and forms of application of the in-
vention may be applied in connection with other em-

30 bodiments or forms of application within the scope of
the basic inventive concept and/or inventive content.

- The method for transporting passengers on a travelator
comprises an acceleration stage in which the speed of
35 transport of passengers is accelerated via: stepwise
increasing succesgive even speeds from a substantially

slow initial speed to a heightened transport speed, a




i nventive concepts. The features and details of dif-
ferent enbodi ments and forms of application of the in-
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Iments or forns of application within the scope of
t he -basic inventive concept andjor inventive content.
The nmethod for transporting passengers on a travel ator
conprises an accel eration stage in which the speed of
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.for 98%8&8&35'E%n¥2§o%?%%%9%§£r%r%%%p%&%nﬁ ef%fﬁénghe pas-
20 sengers at a constant speed; and a deceleration sec-
tion containing successive conveyors having even

speeds stepwise decreasing in the transport direction

for decelerating the passenger transport speed from
the constant transport speed to a decelerated £final

25 speed. According to the invention, the speeds of the
conveyors in the acceleration section and/or'deCelera—
tion section are so adapted that the average accelera-
tion experienced 'by the passengers over the entire
length of thé acceleration/deceleration section is

30 - constant.

In an embodiment of the method, the change of trans-
port speed is kept comnstant in each step of speed
change during the”'accelération and/or_ deceleration’

35 stage.




the constant transport speed to a decelerated final 25

speed. According to the invention, the speeds of the
woorseyses i n the accel erati on section and/ or geEehefa00661

tion section are so adapted that the average accel era-

tion experienced by the passengers over the entire _

| ength of the accel eration/deceleration sectionis 30 -

constant. In_an enbodi nent of the nethod, the change

of tran&! FHPPddperd o st meddnrchnttien sl entadpiast stage

speedomphange dyet8UetheisfiCebOF8ibRd, aNHPT constant-speed

decel eration 5.S €. 2005/ 051829 . ]
pCT) 5D AR B0BB0 1 F S LeRGRdPEne SoPaERaSBIdY, the ac-
t he aeteketabnopostages.conpri ses accel eration

rtions, and constant-speed portions of different
'engths alternating with the ac- celeration portions.
5 | nIanaansotiodemensf athetlnet hedhodhethecekerdkiranion por-
por -+t LQAasS d (i i n -. '
por - § bABS 28R PR EIRL e %%lr&ﬁa@{egggn fitted to

fitted to alternate 1 n Such ransport
di st 2hEe ket R8 Bt aRRLBHEeFNE6r tilshstranshert omgertance
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squ f. ot rt_sp . e di ment th
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por t FERRSPRId bHsReRS speethe popnebast ofpeedf poehtions al-

| engtdisnaal 1185 Nt Moe Mkt RidRe 49t 120 ‘iﬂrﬁﬁ%ﬁ-}.ﬁorﬁs varied as
ortions. In ?Pbodlnent of the pethod, the
1geceff STHF 6N Porn] i RISRRE e R Ssht - speed porti ons

- have been fitted to alternate in such manner that the

transpo ,stance .25 in_the constant-speed portjons

i s the %%.negrlélfoc?:ﬁréeng ojl:' the met(:)}!:l]oé, the gece erall:J.on stage
comprises deceleration portions, and constant-speed
portions of different lengths alternating with the de-

20 celeration portions.

In an embodiment of the method, the deceleration por-
tions and constant-speed portions have been fitted to
alternate in such manner that the transport distance

25 1in the constant-speed portions is the 1longer the
higher is the transport speed.. '

In an embodiment of the method, the length of the

transport distances in the constant-speed portions al-

30 ternating with the deceleration portions is varied as
a square of the transport speed.

In an embodiment of the method, the initial speed and
. the  final speed are of the order of about 0.5 - 0.7
.35 . m/s. ' ' '




hi gher is the transport speed. In an enbodi nent of the
met hod, the length of the transport distances in the

w6 93 ldfabs Speed portions al 30 ternating W th pbEEr004/000661
decel eration portions is varied as a square of the

transport speed. In an enbodi negt of the nethod; the
tnitial speed and the. final speed are of the order.

of about 0.5 0.7 35 nm's. WD 2005/051829
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equal length and the speed difference in each speed

change step is constant. 25 In an enbodi-nent of the .
1 avenagey , crd el epht ithe Teliodn thet speed difference

accebétﬁééﬁn @%éé@é‘ﬁv@h%ﬁﬁu%@%&ds& YA CONeY R leration
have a sgee fference between them and

consFaP®es Por BPGRISHRELENs [ RRERi V& cBfivasy sorder of
about 0.5 m/s.

20 In an embodiment of the travelator, the transport dis-
‘tances of the conveyors in the acceleration section
and/or deceleratlon sect:.on are of a substantially
equal length and the speed difference in each speed
change step is constant.

25 '

In an embodiment of the travelator, the acceleration
section contains acceleration poirtions where succes-
- sive conveyors have a speed difference between them
and constant-speed portions where successive conveyors
- 30 have the same transport s;peeds. '

In an embodiment of the travelator, the acceleration

portions and constant-speed portions have been fitted

- to alternate in such manner that the transport dis-

35 tance in the constant-speed portions is the ‘longer the
' highexr is the.transpori: speed. '




30 have the sane transport speeds. In an enbodi nent,
of the travelator, the acceleration portions and

woQustearsze speed portions have been fitted to pdfRRIAIBoOssT
in such manner that the transport dis 35 tance in the
constant-speed portions is the lkonger the higher is
the transport speed. WO 2005/051829 PCT/ FI 2004/ 000661
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Si ve seemveyorsomayesds Sneed18-4f e68NEe 0k oAsCRRLAN s cces-
magni_t.ude bet ween thgﬁl and constant-speed portions 5
n

wher &1 c EE R TDNIRYBr & HRAEY nd E5/eeRFansfort constant
speedsgnlitudie ebbbdesrnttivdm} hanky ayehatant -Ep€ed portions

dece (e} riikons and ¢ ant - spe portions

nave Bece roreBgtiots Gl e hCRehnrene ransport
the BpP&Adfort dis- tance in the constant-speed

portions is the longer the higher is the transport

speed. In an enbodi nent of the travelator, the |length

of thB 25 erapdHBRRt diodt dritestraveheterceltbratdaneleration

sect popt a8HE0mrde CRbRE ARG | PP PeRBvE Bhed B treg
%pange as, ,a. sqﬁgre of the trans org speed. |n -an k

HbolPnent Sratie. LPaveich PRt FORRt IS shEadspept dis-
changenbet neehhbwaosisteassispecdopvey bz S s0fha ﬂ@ﬂger the

20ntﬂi?ﬁé£a%gh£hgiﬁg%ggégﬁgd%§g%ﬁr to the transport

directton. Tn ane é travel ator, an
i ndi vi dual con- 25 veyor conprises a first diverting

e!enﬁﬂtaﬁn@m@oagﬁﬁﬂ%‘Hf”%ﬂé'ﬁké%éﬁ%ﬁgrloﬁﬁégg%ﬁgtﬁ of the

]g%stance fronhéhe first  diverting elenent. _
I ver I TGP enBhPteBRpPi Bsthe AGRBEETBELPPr SEChéPn and/or
pul | @yse hath el o neeictdbns geandpbebtl tFiMld®YBo RAhange as a

tra ion-ratio. exists between the 30 first and™the
sec%@%%tg%u? %y%l.ﬂanﬁf%ojf'f r'HSHhd the second belt

pul l eys in each diverting el enent are ar-
In an embodiment of the travelator, the point of speed .
20 change between two successive conveyors is on a hori-
‘zontal straight line perpendicular to the trangport

direction.

In an embodiment of the traveiator, an individual con-
25 veyor comprises a first diverting element and a second -
| diverting element located at a distance from the first

diverting element. Each diverting element .comprises a

number of first belt pulleys and a number of second

belt pulleys. A transmission ratio exists between the
30 first and the second belt pulleys. The.first and ther
' gsecond belt pulleys in each diverting.element are ar-

ranged alternately in succession fixedly on the same

shaft and rotating about a common axis of rotation.

Further, the conveyor éomprises a number of parallel

35 endless conveyor belts. Each conveyor belt is so
- guided that it runs over the first belt pulley of the
First diverting element and over the second belt pul-




ranged alternately in succession fixedly on the sane
shaft and rotating about a conmon axis of rotation.
w&éﬂ’oglﬁﬁlﬁmthe conveyor conprises a nunber of pREEkh&.L000661
' ess conveyor belts. Each conveyor belt is so
guided that it runs over the first belt pulley of the
first diverting el enrent and ovelrO the second belt pul
WD 2005/ 051829 PCT/ F12004/ 000661 10 | ey of the second
di veleyngfeldrentecdnd adjaeeningueienessi vanc arijeyens, suc-
the secand.diueriing el efrnt. e, QRGN NG enene of the

conveyor as seen nsport rectlo
f i r sprecedingngosivieyent & gegmn next thenvepospasts disgrction :

in the E?@n§9_9:@i: &3rRst 91 qu%e tﬂu%fe%‘ﬂé HME Lo Aror as

el enent orns poi nt 0 pee ange bet ween suc-
cessPeBNcaRy ERST & rWDLF te fEFGCHFE RN ofIch & s vaaaly siivert-

the §h@nsMEmenhen folthel at iRibet weerdekd fdH=slgdeldtween suc-
and. the second belt pulley is determ ned by

pul | e
t he F%F?bv%fc?ﬂgeapﬁﬁe ters of the belt pulleys. In

an enbodi ment of the travel ator, the dianeter of 15

't he r t ti ' .7.
o 5473 DhioBihLay, bP R, SERRIELAAEN RRELI Ly poson
i enhbodd rré'mtwﬁert héher afetslt obelthedl bept @ndof thehesecond -

firspepel Eu@%keylé ndé@@rrﬁﬁ‘f@d ehgl kPR %%Féic?nofstﬂg diame-

snal | er di ameter of the second belt pul :
I'n aﬁe%ﬁb%gl%%tb%ittﬁ%l%‘?ﬁ%el ator, the endl ess con-
veyor belts are cogged belts. The fi rst belt puI | ey

e - OB Shenber Rl CFRPSERCEET L B L8l Ggdter o
m;satibhd:)eﬁvesh theel tf | psllendinhelsecorekbetat puk| epstion is
ei )

M AL Aet By Algnleall QoAb QuberS Pf SEPHLy.

on | eys n an e Odl ment of. t
travel at or, the transm ssion ratio between the first

bel-tTpULheYemnsh 5eeand olgel dhe ptli:hwlaeofhe the diameter of
accelera%lonsctlon|f1<| <.1 .
irst belt pulley in the deceleratlon section is

20 smaller than the diameter of the second belt pulley.

In an embodiment of the travelator, the endless con-

. veyor belts are cogged belts. The first bhelt pulley
and the second belt pulley are cogged belt pulleys

25 'having different numbers of teeth, the transmission
ratio between the first and the second belt pulleys

- being determined by the ratio of the numbers of teeth

on the belt pulleys.

.30 In an embodiment of the travelator, the transmission
ratio between the first belt pulley and second belt
pulley in the acceleration section is 1 < i £ 1,1.

In an embodiment of the travelator, the transmission ¢
'35 ratio between the first belt pulley and the seccond.

belt pulley in the deceleration section is 1 > i 2

0,8, '




In an enbodi nent of the travelator, the transni ssion
35 ratio between the first belt pulley and the second

wbebds/swizbey in the deceleration section is | petrr¥efoosst
WO 2005/ 051829 PCT/ F12004/ 000661 11 In an enbodi nent

of the travelator, the initial eed and the final
speed of the travelator are of the order of about 0.5
- 0.7 mMs. 5.In an enbodi nent of the travelator, the
transport speed in the constant-speed section of the

travehmatoq edﬁocﬂméﬂi@ 8f deheOk ARk 25 h?e rgrglt al speed
swtably gﬁ%%& n's and preferabl a s
10 I A Dﬁ\-;lmSHﬁeq IRE (The dha . aﬁqre asit%pvﬁ sehe order
changé eboutanspgort ospeedsi.n the accel eration stage

s been so adapted that the average accel eration ex-

perienced by the passengers is of the order of about
15 0I3 n&s2.erimodimenbod fremtheof ttlaeelaawel atehe tt€ansport

st ep%%é%d qBange Oéo é@ﬁ% nﬁeé&’e 2%5?% the, travelator

decel eration-sta as SO a

aver &§e OfetBRePAE] §n0§x a@@“@er& énced’ by s, hepasgdngetsout 3

is of shg/erden gée@Eféablyoaﬁoﬁtsg my&. an enbodi ment
of the travel ator, the speed |ffer- ence bet ween

Hiccessive conveyors is of the order of 25 0.5 m's.
I't i3npraheratibedimekeepof heclid anspordl st aca i thQpwise

trav n_or_at lea such.that th assen-
ger %1%(18% E’b ‘%? She" coE Eiguﬁn |r]?§te%%lc%f E‘F"F%‘B? stage
30 i hgst heepascengarrtact dilmatat tlon avedagel eratilemraition ex-
t he I S Si

p@Pfe‘!ﬁé‘&ﬁ B89 @Heorb%?éﬁdgné%acﬁg E t\ﬁ > porder of  about

sub -conve}( Separate
IRecelsarf | eave a gap between the sl ovver and the

faster sub-
In an embodiment of the travelator, the stepwise
change of transport speed in the deceleration stage
‘has been so adapted that the average decelei‘ation ex-
20 perienced by the passengers is of the order of about
0.3 m/g? '

In an embodiment of the travelator, the sgpeed differ-
ence between successive conveyors is of the order of
25 0.5 w/=.

It is preferable to keep the transport surface of the
travelator unbroken of at least such that the passen-
ger will find it to be continuous, instead of effect-

30 ing the passenger acceleration or deceleration in the

conveyor solution by using successive sub-conveyors
- -'separated from each other, which would necessarily
leave_a gap between the slower and the faster sub-
conveyor. An advantageous solution like this can be

35 achieved e.g. by using a structure common to succes-

sive sub-conveyors which connects.them to each other
and on which the motion of one .sub-conveyor and that




conveyor. An advantageous solution Iike this can be 35
achieved e.g. by using a structure conmopn to succes-

\VéEN ﬂgﬂggconveyors whi ch connects. themto eaghrehbfioooss1
and on which the notion of one -sub-conveyor and that

WO 2005/ 051829 PCT/ FI 2004/ 000661, 12 of the next

sub-conveyor are present sinmultaheously. Such a

common structure may consist of a diverting elenent,

such afs Bheoldextt osukguionvedent , anki glrésemonmsimbtiacously.
the sueaessi vie,miibs CARYEYRL ﬁ%ﬁ58' A GONPN D giverting
di verting el enent, the speed change between successSi vé

sub- CHARESTs LN S Al afp bW ehostubephent i ngnitle is com-
sub- gAYV ayPIEhd I HRk £86d RE "ol - ddr Rl & %%E%ing}oa' Bommon
the fallow.ng, the invention wl| be described In )
det s HIH RS Sliesite (PR TeTieERDE eeamdseagessive
at t ached cdrawygss vhRr &d Bdgptédprebendst @ separating the
di agrammatic side view of ﬁpoggpodi- 15 ment of the

travel t5P9¥eﬂﬂﬁ§iﬁ5ﬁ§ﬂﬁa 952 presents a

di agranmatic side view of a part of the beginning of

the ageql ppalFpesaction of the tray elator,
corresponding to the beginning of range Ain 20 Fig.

10 Firg thdr esenbnih e thavelat i i 4 e 4d :
as een fron?dire%t?on ||yﬁ||é§$§%fggl%? %% E%%Q%F%ed 18

preseff&id MEtHRrBREFEEPRGS géierdtRrdioRf afamples and the

repr eseathed drranspest sheedias a function of distance

in the acceleration section of the travelator in an

enbodi nent 'of the travelator of the i-nvention accord-

i ng Fdganlepbediomust aofditigramselidd ¢fideheriewentt izan &fbodi -
19 0. mSnP! 82CRLS. 2a0b20EANTBE! €n8! dRvUREWA! @ part of
range E of the acceleration section of the fravel ator

in Fig. 4, 35 Fig. 6 presents a diagramatic side view

of appglt 20fpresents a diagrammatic side view of a part of
the beginning of the acceleration section of the trav-.
elator, corresponding to the beginning of range A in
20 Fig. 7, '
Fig. 3 presents the travelator shown in the figure as

seen from direction III-III in Fig. 2,

25 Fig. 4 presents a mathematically generated diagram"
fepresenting transport speed as a function of distance
in the acceleration section of .the'travelator in an’

" embodiment of the travelator of the invention accord-
ing to an embodiment of the method of the invention

30 _ '

Fig. 5 presents a diagrammatic side view of a part of
range E of the acceleration section of the travelator
in Fig. 4,

35 Fig. 6 presents a diagrammatic side view of a part of

range G of the acceleration section of the travelator

in Fig. 4,




range G of the acceleration section of the travel ator

in Fig. 4, WD 2005/051829 PCT/ FI 2004/ 000661 13 Fig. 7
whRS section VII-VII taken fromFig. 3.

%ESC%?%% ON OF THE INVENTION Fig. 1 presentsgaé:l‘}i:ﬁ&‘}m‘m661

travel ator for passenger transpoyt, 5 conprising a

| arge nunber of successive conveyors 1. The conveyors

are so arranged that, in the transport direction,

t hey Fii@r-m7apreceeltey aamcsleﬁllloﬁlz takeonfrom Fig. 3.

stant-speed section 3 and a decel eration section 4. In

t he accel eration section 2, successive conveyors 1 10

hav e PEFEHLEDe DS GRIATIEN @F FHEpHYENTAOMhe transport

di rection, whereby the passenger transport speed is

acceFéEatéH‘9¥%ﬁ$%t§uBsFﬁﬁWPéPF?rsﬁ@N|Hﬁ&$%ﬂ9Qﬁx#%ﬁm$Port

ashebghpemedngf&msmakgesmmmbefﬂwfcgﬁ§&gggl§§e@@ﬁ$@%ors 1.

tl on cont al ns convevors for tran tl ng the passen
50T S S e S R O By R 0 b Gy shy pport

sect doned¢téont altmreysmfmaasamamlmmrmnl dwdtiRth evem con-
speegﬁaﬂF geaan% S aRW Se iy tap%etcre%%%%” d'dg %“ H'a. o

ece ting (he passenger transport spee _
t he EBﬂst%%@e¥?§ﬁ§b©ﬂt S¢eledn 02a sBuﬁﬂESﬁaVesp@emveﬁmrs 1

ihe havéi é'vei’lp%ﬁ%élﬂj iﬂlé‘ﬁéasgﬁﬁfdsﬁ’ép&f§e %ﬁv%lhét Yransport
are f t he, or der q?out e transport
spee ﬁcFﬁ‘éncon‘%}f %p@@& s%ﬁ%%@% @ﬁat%@%rtdeﬁip%ﬁd is

aboubc@eberafed! Srosuit &bdby:tahemhlEy 56 o irﬂlﬁdaﬂr eeed to
erablyy th ation

dece%er%?go% g%%{ﬁgﬁ§SRQ¥t %ﬁ ﬁﬂ%hgﬁﬁg%épttﬁBeEd sec-
tran%p@mt3speedangssgoadapbgd fohatranepamtuagethe passen-
1@003%&{: ah{0B PRI LRCed- el Pé??% c‘fengggﬁt ' %ieceleratlon |

constant substantially throughou e en
acceFeFat PRNA ISR oTHAReRFd VT IRORNAY QIR hchaVlng even,

cel espddda/ aeeele%ahgo repwikel arabiye ot rhhgpstdeni®tction

aboufor %ieceﬁ.era t}.%gSngg %Jsfs%rn%rgacre Eze:gggggrgucscpeéc’éd from

., the constant transport speed to a slow final speéd.

20 The initial speed and final speed of the travelator’
are of the order of about 0.5 - 0.7 m/s. The transport
speed in the constant-speed section is of the order of
about 2.5 - 7 wm/s, suitably about 3 - 6 wm/s and pref-
erably about 5 m/s. |

25

In the acceleration and deceleration sections, 'the

stepwise change of the transport speed is so adapted
that the average acceleration experienced by the pas-
sengers is constant substantially throughout the en-
30 tire acceleration/deceleration stage. The average ac-
celeration/deceleration is preferably of ‘the order of
about 0.3 m/s*. The speed difference between succes-

- sive conveyors is preferably of the order of 0.5 m/s.

35 Figures 2 and 3 show the structure of the conveyors 1.
The transport distances s of individual conveyors 1
are substantially of equal length. The speed differ-




sive conveyors is preferably of the order of 0.5 nis.
3'5 Figures 2 and 3 show the structure of the
1. The transport distances s of i ngiwvi )|
\V@%ﬁ%@%%?i 1 are substantially of equal Ieng?ﬂ¢ﬁ¢%QﬁMNMGl

speed differ WO 2005/ 051829 PCE@F12004/000661 14 ence
bet ween the conveyors 1 in each 'speed change step is
constant, i.e. vl..- vO =v2 - vi =v3 - v2 and so ‘
on. Eheecbrteperns thearmryelvorsody dyoreadinptmrmht @tbuge step
L9 asNUMBelof ad) agenyy narfgu_engl ess, £oVEXoL el g so
5 10. Each conveyor 1 conprises a first diverting
el enBht Fheggeryeyerend ditifeddlig EBMTsS, ivlerented us-
locatgg at nuddirS N eRIfdmtt huhidbleri M d | Ahveyor belts
el enent 5. Each 10 diverting elenent 5, 6 conprises a

nbéf-of first belt pul l eys 7 and a nunber of second
belt pulleys 8. As is also showmn in Fig. 7, the first
and secpnd bel t Il eys 7. and 8 iLn_each.divertin
ol enbnthocogvevort el ol O o EPEFECRiVatEibgt by prent 5
fi xedhg an scvmrshnbl vestiafntg ankbntddy €anwhhob et dicecated at
abou GO a¥l-SmOf 0 Wely! : S e
A trgngﬂ% ssion rg?‘?’%‘ gﬁitéﬁ%ée?mggxé%ﬁggg T St éelﬁe %20 ?aCh
Ul | dygertang themsEtond . bef t cpEPIréyssg. a| munhemced| first
erat Hen: SpaL18P=2y LAG LI ANESHESSHAN=E8EHA be@@t]‘f@ﬁﬁmeys 8.
the first belt pulley 7 and the second belt pulTey 8
is preferably 1 <i < 1,1. In the deceleration sec-
tiondst he tilansntssiron atig. bet welea Fhesti psil keldorZb belt

[ dh bel ] .is 1 [ 9.
Pul Lo 909 Mpaeeoni L PULAL S Tzt &9 are

Int F % ' e transnm’sston ra
Ithe phaeedr glliternedeiivonihagupeensionnmiddsdlysioy she same

Firsgnbett apdl keky’ LaYingd LRt eipdhe SQMehabnl xis of

30 ger than the dianeter D2 of the second belt pulley.

Cor rEQhtPhg? y2t | A ng2Be caPe¥ht i on section 4 the

first belt pulley has a diameter DI smaller than the

di a%t rral:l)lzsmoifsstiho% S%%%E".g beezvlc:it.s SU| lbee\{:'ween the first belt

20 pulleys 7 and the second belt pulleys 8. In the accel-
_eration section 2, the transmission ratio i between
the first belt pulley 7 and the second belt pulley 8
is preferably 1 < i £ 1,1. In the deceleration sec-
tion, the transmission ratio between the first belt

.25 pulley 7 and the second belt pulley 8 is 1 > i=20,09.

In the example in Fig. 2, the transmission ratio in
the acceleration section has been formed by using a
first belt puiley 7 having a diameter D1 somewhat lar-

30 ger than the diameter D2 of the second belt pulley.
Correspondingly, in the deceleration section 4 the
first belt pulley has a diameter D1 smaller than the
diameter D2 of the second belt pulley.

. 35 - In Fig. 2, the difference between the diameters D1, D2
' is somewhat exaggerated for better visual percepticjn.
In practice, if a first belt pulley 7 having a diame-




35 In Fig. 2, the difference between the dianeters D1,
D2 is sonewhat exaggerated for better visual

woessepiskon. |In practice, if a first belt pulp@yrifoosnooser
havi ng a. di ane WD 2005/ 051829 PCT/ FI 2004/ 000661 15
ter D1 of e.g. 10 cmis selecte®l, then the second belt
pul l ey 8 nust have. a dianeter D2 only about 2 - 3 mm

smal j e.speed.differe en,_successi ve
conth‘eesﬂc:)rﬂ%]f 1&?5e ifgéi ?%d&?lol%e %E%u?é%ESth?g E%Cﬁ?ﬁﬂﬁdSbelt
of trhellwir a8 | ehséndleares ac ohhamadrethdd2 sonlyi sbpassed - 3 mm

over. irste b p 154 jr Lyert| .
el er?eri}é{l%éfanaifovg?gt héeﬂ).és(g%’orﬁidllq{t)fee::rltg?1 F(JZEE: I %}%tgﬂe\ég thggcesmve
secSHUTRYRER i hgiél eesdred 4¢ i3 u3PPaEed -Fniisy. Bech one

8nd ok tHe agizaeaNle1S USKEESEY € cEANEO¥OT Db td NeSEEONTdasseqd
10 dlverth% l.ement QHgf tff greced ng conveyor I.n )
t he “Fanspor & 1dSe R dn PYHRE fir PPertijtsf diverting
el endrimemt 05 talmel nexdér caheeynycdriyd theltr aRget 8 of the
di regtion. ol nt of ed. chan bet ween . .
suc%(eégggl\ge %%‘2%‘5%? faelmsép%n 2ath e-“\}éﬁ‘ﬁlr?%eé% eh@nt1g- 2
5, 6nh¢n %3 horiadpeaenti aeceSseiper pendieyulrar lly the second
16 aRsveRl ngpPEkEt 4 zodd T S
&%ﬁinpfsé{%né%@ §PBE t‘iie{):ﬁ%%écg’/i_h%ef}?g@%%% Sn the

conveyor be y be flat . : . -
cogyEaTSerrs. IS R plef ébgbl il wits odient Pogaslement 5

POVel tulanshekti BenekeBRNLS: e WAiEAsHASE QA rR%tion. The
ter nal..n%raor}lém SSI‘%/In S neegjeq:.f5 The convezors 1 can be _
dri V&AT by Frot PSS CSEE9R P HC Pt aTRUCRSHL Vat copveyors 1
met é oins eante sliviendinghiedlerehe power drs & ransddwed 1ine
0 ea Wi or. b hem 25 ..

l%el ?/’egé i ;@ch%lvaﬂrdlgé %ﬁ%n%g%%%aég - oéési‘]:%%fjggggﬁ-. direc-

str&@éPPen as driving power needs to be supplied to the
diverting elenments 5, 6 only here and there. The ad-

van es of cogged belts over triangular or_flat_ belts
ot L G e eYPE RBLEST G AR B VLAt vReRts, V-

t heb8Dt someeymsgdiel t belbs Usetegr areoggedfHeibBy also used
260 EES BN UG fd L BRA O B Whll! 6 no ex-
ternal transmission is needed. The conveyors 1 can be
driven by motors M (see Fig. 1) placed e.g. at 50-
meter distances, from which the power is transmitted

to each conveyor 1 by the conveyor belts 10 them-

25 selves. This provides the advantage -of simple con-
struction as driving power needs to be supplied to the
diverting elements 5, 6 only here and there. The ad-

vantages of cogged belts over triangular or flat belts

are smaller losses and a more reliable drive. When the

" 30 conveyor belts 10 used are cogged belts, correspond-
ingly the first belt pulley 7 and the second belt pul-
ley 8 are cogged belt pulleys having different numbers
721, Z2 of teeth, so the trénsmission ratio between the

: first and the second belt pulleys is determined by the

35 -ratio Z1/Z2 of the numbers of teeth on the belt pul-
leys. '




|l ey 8 are cogged belt pulleys having different nunbers

Z1, Z2 of teeth, so the transm ssion ratio between the
W(ﬁbﬁ(ﬁhsﬁw the second bel t pul l eys is determ nﬁgrfpﬁod_ilﬂﬁ()&;l

35 ratio Z1/Z2 of the nunbers of teeth on the belt

pul - |l eys: WO 2005/051829 PCT/ 2004/ 000661 16 Fig. 4

represents the change of transport speed over the

entire distance of the acceleration _section 1 in

exampi® stt GEEF6R SHTEr 15 e HRRER e Pt i iPRRRATE speed over

tiongtst ag:er.ime deien aing! entent ed B&b&@e@ﬁﬁi@ﬁor@ckldh 51 in

suc t eeds f t he nveyors.1l i

accg} era gmréfs]%ct%gﬁui AR s %Ja%pt gget h FC?HSrEEéP&ge
accéil@rraﬁat@geexbém decad byplmrpwiengeng ioroeystantl in
SUDSLAM | @ldote OVehat NERENLHEEAkCRG Ll Ldifvareel & ary the
tion section. To achieve t t he acceleration sec 10

ti oIS R aTat3 oitif?)o‘ﬁft) i adaphedwhbab theceverage

e i SEngtuoeR constant
iti ,
wheFEP&an t&@gs]ﬁ’i/e O¥TnvEYBr 8T LRgy & SORE s e BRAngpERLeTa~

"Spe&d@n él'dsmt:am@el Foatd i epo Lth)ﬁébata@? atchﬁ?jleratlon sec-
: n 0] ave en tte
16T SRR & LA R e i o 1 e afiboes-

alter na man-_ner

in Eh@ecmmvmdedlamralwi Cﬂ:sffdmeemcagbetween them,
hi ghel Ia%dtlmaﬂaqrﬁp%nséaqf@ APLSIWS fLSe yc-
clearly as increaséd ste en

gt hs startl ng from range

D t GREFAYehi GPRYSXPERdS. %V% heentie oft tamsport speeds.
tr auf)n@or &cf:ddaﬁéﬁﬂﬁ&&nl NodHEL S9H S AN tands peﬁé p@éﬁé@aﬁtaspeed
as_been fit e.as,_a.sguar

‘:Praﬁ’gﬁ P‘Png'pi)egla‘f% egéﬁﬁ?‘é Ig ‘iﬁerﬁlattane"n such man-
di sthemc&Hadt iden thensﬁér’axdssaanf:er o.tnatulnan obnshent -speed
div %EEEQH%h%TEﬁStﬁFeﬁ.O%{? ANGR0 ALAYEN 18 SHANCERahSport

e total erati
secﬁpéﬁdu s Thg PmuhH Fﬂ*@@ nth?-%l 01§Bl§éﬁ o mresraﬁeed step

N DERGENMOIAS iRy CORYRY Yankel b 8664FAR AiighdE gspéeds
c{ot%{ies at tgl S sp%ed A const alét
2 e length of the transport distances in the- constant-
speed port:;.ons a has been fltted to change as a. square
of the transport speed

In the example in Fig. 4, the distance between the

25 axes 9 of rotation of the diverting elements 5, 6 ar-
ranged at even distances is 0.125 m. The total length
of the acceleration section is 43,125 m. The initial
speed is 0.65 m/s, in other words, the conveyoer 1 in
section A in Fig. 4 rotates at this spéed. A constant

30 average acceleration of 0.3 m/s? has been achieved by
the following means.

In range A (corresponding to a transport distance of 0
- 5 m), successive conveyors 1 have been arranged as
35 illustrated in Fig. 2 and 3, i.e. so that '_a speed
change occurs at each diverting element.. In each di-
verting element, the r-nimber Z1l of teeth on the first




30 average acceleration of 0.3 nm's2 has been achi eved

by the follow ng neans. . In range A (corresponding
wo Soosokfsansport distance of 0 5 m , successiMerFI2004/000661
conveyors 1 have been arranged as 35 illustrated in

Fig. 2 and 3, i.e. so that a sgeed change occurs at

each diverting elenent. In each di- verting el enent,

-the nunber ZI_ of teeth on the first WO 200-5/051829 -

PCT/ P£260£030066 115 170 DerpdpiicepymbersZanalt heeth on the

nunbeecéagobetieebhiloByt he ggecond belt pulley is 98.
Arranged by turns in range B (transport distance 5.125

5 m- 6.500 n) are diverting elenents in which one di
ver t Apgaabedehl hasns fl'tnr Sarkel B puldegspyrth dh.%ahﬁﬁ fB 125
and a d 9 te th.-Z2 I,
Z‘%her lei?%ﬂg mgleﬁent §%t§n§irseqﬁﬁ rﬂﬁlﬁ@ tﬁne di-
100 Veethngle&ameatséesna Berstpbeley pultlleyosrittdetlD 0 teeth
10 zZ eac r r &g tr, I
di's- 2t anad” B BsEo bE13 FHLTED, Wil SRSyt IR the
on PhBeri ﬁéﬁebf@mgplﬂwgem's ha® andimss reedler polley with

teetNoo1%e6210Mi hengeconsbdsdd Buhtey19e39. wit® 98 teeth
conv %ors in range D (transport distance 9.125 m -

nm are so arranged that it contains alternately
divertlng elenents in which the nunber of teeth Z1 on

20 t fi

t eet flﬁ&: C?e"t:erstgcén gjbérﬁ?r}@ Fﬁgq:a%g’egg& \T\KEF%HSROFEed]‘S"
ot hetandgvér.62Ag | ew@nﬂoﬂh@)nunﬁe& phmbest lkefziterth hBl on
firsthebelispulday Ipmll% apd &bs BYRD&S éanLtu% dP 62 teeth

on the second belt pulley is 0, In ot er wor
leverd? ser ‘E%Qa%%c‘aﬁl@eb?lr%g@é]r]e?ﬁérﬁts h#%- a transnission

ratio differ- ing from1, which results in a speed
Gy 0B SBRev SESLLACEShE R 0sRRERb2E FutPahgenS Tl m -
The Tonveyonys anerangerEafgednthatt idi sbaheént7a626rmately
diverting elements in which the number of teeth Z1 on
20 the first belt pulley is 100 and the number of teeth
72 of the second belt pulley is 99 while in the other
diverting element the number of teeth Zl1 on the first
belt pﬁlley is 100 and the number of teeth Z2 on the
‘second belt pulley is 100, in other words, every sec-
25  ond diverting element has a transmission ratio differ-
-ing from 1, which results in a speed change. Thus,

‘each acceleration portion a is followed by a constant-

speed portion b of the same length.

30 The conveyors in range E (transport distance‘i7u625 m
- 24.250 m) (see also Fig. 5) have been so arranged
that in one diverting element the number of teeth Z1
on the first belt pulley"is 100 and the number of -

_ teeth Z2 on the second belt pulley is 99 while in the

35 next two other diverting elements the number of teeth

' Z1 on the first belt pulley is 100 and the number of
teeth Z2 on the second belt pulley is 100, in other




- 24.250 m) (see also Fig. 5) have been so arranged
that in one diverting el ement the nunber of teeth Z

w@%ods/€ishé r st belt pulley is 100 and the ”U”beﬁcﬂhzoomoosm
teeth Z2 on the second belt pulley is 99 while I'n the

35 next two other diverting elg1 nents the nunber of
teeth Z1 on the first belt pulley is 100 and the

nunber of teeth Z2 on the second belt pulley-is 100,

i N oWhedsWOo2005/:0%182 S TRETH FLYGI4/i0g060emsts sl trans-

onl y,@¥eh Yt *}%@#&' JLEELPOLE! E?@ﬂt 1NaSyR &t ABSnees 2 speed

m ssion ratio fering from 1, which. causes a spe
changBangrer dherefoxs caf Fans ben Seum ey Big ré‘geaﬁepeat"

edl yelnyr qrﬂga:a&lg%acm @&@1@! 8EaE1 8PapObhi BrRibe al \wsalways

5follmve %f a const ant - eed qnitlon of alegh

i CEOLAGMER! Do Saccanatan %% tiRfFtdonrhg ©of "2 length
. conveyaes n:har:aagetﬁe(hbaéseﬁatldnspameonZA 375 m -

-31.750 m have been so arranged that in one divert 10

ing elenent the nunber of teeth ZI on the first belt
‘pul | €hei sotB@vans tihe randwerF of trenshoZ2 dﬁsthacsem<$75 m
- bel t_pyhl ey o $,)9% W 'ﬁeéﬂ‘ %@e pexh %Hr Rad ‘ig[ nrégc}lvert-—
el enents the nunber of teet ? |rst el

I%y #BY160 HRELt Herehumwerelof of eéﬁﬁtzlz Zn %etb@céﬁérsﬁ belt
bel tp@]ﬂ.é?yllss 1500 ankn takhatmpwei-der @Rletrever borf eld hsecond

di v g nent . ha nsmnj ssi ratio differi
1o L TRy i S p et iR RGBS, FHEPanGH Yerting
eachehemehesathennpmbei:onfateethhza anvwape ffdldseweesly pul -
a Coi‘%?a % B&r‘ch%” e éf”%%-_%thhrzef 6ﬁ”‘éﬁe D eond
t hat e acceleration port| conveyors
IBangeed (praAspoie didtande Shayswpnds, 81323‘7#}51/ fourth

havedpﬁ§9t§ﬁ?a%ﬁ§ﬂﬁﬁﬁ thad hn angdiveidon | Pecgbe®rering
the punber of teeth ZI aon the first belt 25 pulley is

100 HHdMt he FEMFERToR tRAST ZN3E heRekedhadl Yell range F
pul | €ych Sa88eWBirheibi bbechextaf aur thhhe&ldrla‘gz%r ttolilkired by

I nb h h |
© TSy it e ph Rl Db 0 [ helehnd e pimes

.20  that of the acceleratlon portion a.

The conveyors in range G (transport distance 31.875 m

- 28.625 m) have been so arranged that in one divert-

ing element the number of teeth Z1 on the first belt

25 pulley is 100 and the number of teeth Z2 on the second
belt pulley is 99 while in the next four other divert-

ing elements the number of teeth Z1 on the first belt
pulley is 100 and the number of teeth Z2 on the second
belt pulley is 100, in other words, only every Ffifth

30 diverting element has a transmission ratio differing
from i, causing a speed change. Thus, as can be seen
from Fig. 6, repeatedly in range G each acceleration

: portion a is always followed by a constant-speed por-
tion b of-é length four times that of the acceleration

35 ‘portion a.




belt pulley is 100, in other words, only every fifth
30 diverting elenent has a transm ssion ratio

wdbidsesisng from 1, causing a speed change. ThpSrFB&4/000661
can be seen fromFig. 6, repeatedly in range G each
acceleration portion a is always followed by a
constant -speed por- tion b of a length four tines that
of the acceleration 35 portion a. WO 2005/ 051829 '
PCT/ ELB6647000681 dPTE¥FT y1™t RENE8nFeydrenspaningdl sfance

(trassposhn e st agpce2538r)75ve bekh 125 Ardaysi basdt St one

arraﬁgedrkhat,iqfonet iverti e&gngnt he nunber, of -

t eet ATZT560 Hh &1 Tt Byt steB6Makd O the first

nunbbeléf medtdy Z2s oh00hen8 $aeondiniedrt @il Leygths 229 on the
ile. he nRex ih\e. Qt Iver ti el enent s. t he

Nt e o0, o5ty Rgsh A po, PRI i TP T other

and @h@‘e_ﬁﬂ}ﬁ:ﬁ@r edfemeaseh thz onmbly Oie_ct@ﬁi:'l'b_eﬂit Qultley first

i's 160; i pothes wordse QRkY tﬁ}éerrﬂzmk%f(tt?f d{:ééglg#l' P9 on the

el ement has _ a _transm ssion ratio dif 10 fering rom T

causPREORIs pEdd @MEAGY. Hhukl0asiRaRtber wesdlsir emly every

Fi gisﬁxthepﬁarte@ill g ][Ellreﬁt[&ﬁl dhlt)amac@ a%@tﬁ.b&?ésibhg&atio dif-
ortion.,a is_always followe a .const ant - spee

0r 1 FERo0F 8™ dngFRUPIVE fi RESSFhatoger nd PiiSoerdr #an be

ti onspent fopmaFigs Al t mepghtebéyaboveatescH pisddn accelera-

cove h I:angene i atjon sectj.on,

T TERohy PR PR R, alilly CrBFFSUEEChPS, TR -epeea

i mpl RFERied Pnod eoAengrLbt ELyecbirespshditngiminseadnglera-

arr angbnogpbpeisanyeyor 20 arrangenment in a mrror
i_mage-1ike fashion relative to the arrangenment used

|
%Sn the accel eration section. The invention is not

| i m akdhdoghhehenaddivee niesxapt iprescoeses | bad abeweigement
i nst ead n latlo possi ble wthin th
scoﬁgéthgﬁeg?%ggéf%éﬁgﬂgo%%gﬁgéﬁé- i ned f%?%ﬁﬂ?s that the
cl ai §ece Er20ben 053839 PCTLRR20b8/ 0DoBbémented in a com-

. pletely corresponding mamner by arranging the conveyor
20 arrvangement in a mirror image-like fashion relative to

the arrangement used in the acceleration section.

The invention is not limited to the embodiment exam-

ples describe.d above; instead, wmany variations are

25 possible within the scope of the inventive concept de-
 fined in the claims. o




.20 10 15 CLAIM5 1. A nethod for transporting
passengers on a travela- tor conprising successive

w6 nsRYRRS, said nethod com prising - an accepef/pbofiooss
stage, 1 n which the speed of transport of passengers

is accelerated via stepwi se ingfeasing successive
even speeds froma substantially slowinitial speed
to a heightened transport speed, a constant-speed

st ag&LAIAS hi ch passengers are transported at a
constant speed, and - a deceleration stage, in which
the speed of transport of passengers is decel erated

via SIeQMﬁﬁ@th&@cfﬁﬁst@ﬂn&ﬁ@%@iﬁgVga%%%ﬁg%ﬁ%edﬁlt@ @ravela-
substantially slow final % whi ch neth d

Ur andpsT CUBIEE TS CHARGEM: tar PHGVERE Soc Srarargmod com-
and/ prriddeel eration stage in a stepMAse manner such

that the averag C-

passengers. is 2%%5 5§§i8 %&gantl thoug%% q?ﬁ% speed
- ent iofe tasewiperd 2 tHasdatansteris |aﬂﬂ%1t%irgﬁeted via stepwise
char %Eg"e'aé‘iﬁ g Buidalss i 'eﬁ&ﬂ e%%%e'ﬁc% 'Q”séﬁé@&ntlally

and/ cel erati on- stag ransport speed
chan§é@vwuidrdyirh SBEsCerP §ué‘@é§ht§¥1§€ Egﬁveperg gpeed

i verting el eneat cﬁﬁfﬁt@@lﬂf%ﬂetéﬁs%ta@érw%ﬁﬁuﬁ Y Sdngers
.diverting el enent the, speeds 25 these_adj acent

succ8s§i VETERYE 8Psa5r GPFFE?EFtSPﬁe t h8"fr anspor t
direction.. 2- A meided¢ratdondistggeq dmiwhilth the speed of

char geLecheed iqe Pl fllieng; Lheiaenel rald o0 3Ll e

decel era change transport Sp
is kdpﬁr@@ﬁgnﬁntsquw SEERN oEPHeEEd %%aﬁgesu@StEmtlallY

Tt hgdoRceardinnG e 3 dhoEh 2methlBlache iRhsddbt speed
that ,t he acceleratlon ge conprises aclai ratlon 35
portF5n§ anggdc G t&ﬁb AT AR s teleration

stage in a stepw1se manner such that the average ac-
celeration experienced by the passengers. is constant
substantially throughout the .entire accelera-

20 tion/deceleration stage, characterized in that, during
-~ the acceleration stage and/or deceleration--stage, the -
transport speed is changed.using‘inraﬂjacent succes-

give conveyors a diverting element common to these
convevors, at which diverting element the speeds of

.25 these adjacent successive conveyors are different in

the transport direction..

2. A method according to claim 1, characterized in .

that, during the acceleration and/or deceleration
30 stage, the change of transport speed is kept constant

in each step of speed change.

3..A-method according to claim 1 or 2, characterized
_ in that‘the-accelgration stage comprises acceleration
35 portions, and constant-speed portions of different '
lengths alternating with the acceleration portions.




| engths alternating with the acceleration portions. WO
2005/ 051829 PCT/ F12004/ 000661 21 4. A nethod according

wb8008logigdd 3, characterized in that the accel egat/kBRbvo0ssr
portions and constant-speed por- tions have been

fitted to alternate in such manper that the transport

di stance in the constant-speed por 5 tions is the

| onger the higher is the transport speed. 5. ‘A nethod
accoftdi iy Metdlsi madcordiracter i gédinn 3.t haharfeterized in
| engthapl thide aAaneRatt ol $ARAe%d M@ i¥tant -speed por-
stant-speed. portions alterpating with the

acceF&PEEi VD PSRRI dhstFod v&Q edlB3TBAkYuUETe BRChharanner

trangpatt tapeedantpoft NEikeanaecaididie OarNeRfed por-
ed in'that the decel eration :

ai 1 -.5, . character]
3 aobieBipifschs federe LAS chiBhrt s tact tangransport “Tpeed.
const ant -speed portions-of 15 . di f_fer ent |engths
PO LTS, BLELATOR I 08 PRl o SBedrafigrizea in
t he ekl that Longpbr of oh@éah@a@@p@v:anﬁ-ispeaqepodnz@he con-

tion e ] 0 F-PR N A ENT (o .
L Srachaveahees bk edhhoaath el BiEk EIREL sration

10 onROTE1PRE IBonYRFleherhi Yhudse il Ehranspdrapecipeed.
8. A nethod according to claim7, characterized in 25
that .the | ength.of the transport di stancesf'i t he con
stanf: specdepardi 7E° fitl&gna'?? ngd Wi t T h& de"g]eflué?%t ton~ S
por t ¢tlomsas bewireddimsthasquheedetef brat ianspbatespeagrises
9. rding. an . '

cha?%\%?%jrj%ae%fl n ?Eg{gl%ﬁg'i %ﬂ@gﬁ&{ssp%e% argfsT‘:)(le]Ei‘%eI§ ?:F%Jgﬁgns of
Specdf GFeremnt t Hengitder afitappatings with7 ties. degelaration
et hesh-aLses di ng to any one of clainms 1 - 9,

characterized in that the transport speed in the -con

35 stant-speed stage is about 2.5 - 7 nmis, suitably
about. 2 6metlsodndicpretidnabl yoalditind a1 S.chMRacterized in

2005]{1'%5\}8@1?@ P&Jé@ié@%f&@&?%tions and' constant-gpeed por-
20 tions have been fitted to alternate in such manner
that the transport distance in the constant-speed por-

tions is the longer the higher is the transport speed.

8. A method according to claim 7, characterized in
25 that the length of the transport distances in the con-
 stant-speed portions alternating with the deceleration

portions is varied as a square of the tr'ansport- speed.

9. A method according to any one of claims 1 - 8,
30 characterized in that the initial speed and the final
‘speed are of the order of about 0.5 - 0.7 m/s.

10. A method according to any one of claims 1 - 9,

characterized in that the transport speed in the con-
'35 stant-speed stage is about 2.5 - 7 m/s, suitably about
' 3 - 6 m/5 and preferably about 5 m/s. : .




22 10 15 11. A nmethod according to any one of clains 1
- 10, characterized in that the stepw se change of

hd speed in the acceleration stage i SpSPrronyoo0s6i
W6%apte that the average acceleration experlenc:% %/
the passengers is of the order of about 0.3 m's2. 12
A net hod according to any eone é% clains 1 - 11,
characterized in that the stepw se change of transport
speedli-n A hwetbeodl éicgordingt dye #vysongdapti edlabms tthe- 10,
aver a8e r4e4al.85ald ah VHREY [Es200 ihe 95f St
of the order of about 0.3 mis?. 1 A nmet hod” accord féBSport
to afpPSEie 6 %}%u%&ce}erafzon &rRgR e iveddaptedtthat the

the speedcd fé@i@l@ﬁdl&iﬂ\ﬁ@&peﬁi@ﬁ@é@w eHaN piieedfiers is
|£ th% % cel er t|o b g% gdﬁ?rzdeceleratlon st age

i SoFd&r o tabol §.-14." A travelator-

for passenger transport conpri3|ng a 20 nunber of

successi or e rm
acceﬁéra?§0ﬁ8§%§¥ a%c%%?lg qgﬂ‘g%%talgs fzd%@%%@?v%
convehsracikgriagdevan these ddes tsdppiveiesd mhanasmsih g::ramsport

the L£HaBEPQLt s Qféde‘i%r%@ﬁoﬁc%%la%"eatﬂgl%o t tec} that the
passenger transpaort speed from a Substanti al 1y

%QNtPﬁﬁr§§§eéﬁﬂ?¥¥qﬁ§Hﬂﬁeﬁﬁﬁ?q%%ﬁ%%%r¥YsEE@dP@@SGHQGIS is
consbénthepeedeseelti 88o(8) 0cONmALH ng a
conveyor/conveyors for transporting the passengers at
a constant speed, and - a deceleration section (4) _
cont a8 ni g meicho@Oacessiliceg cooveyyy sohaviolig aweims 1 - 12,
Speegﬁaf‘é@?ﬁ@ﬁgegecﬁ?astha!ﬂqgth@ tggeé{ian&%érence between
di rection ecel erating _the senger fransport
ASpectuEraArine c@ﬁ§ﬂanﬁpﬁﬁéﬁspéﬂt thgeedacelgration stage

decebgapbeddbipakbrspesd, stagéhhghoﬁfr anel ket R about 0.5
speed7 of the conveyors in the

i4. A travelator for passenger transport, comprising a

20 number of successive conveyors (1) arranged to form

- an acceleratlon sectlon (2}, which contains

successive conveyors having even speeds stepwise in-
creasing in the transport direction for accelerating
the passenger transport speed from a substantially
25 slow initial speed to a heightened transport speed,
- &a constant-speed section (3) .containing a
.conveyor/ conveyors for transporting the passengers at
a constant sgpeed, and _
- a deceleration section (4} containing suc-
30 cessive conveyors having even speeds stepwise decreas-
ing in the transport. direction for decelerating the
| passenger transport speed from the constant transport
speed to a decelerated final speed,
. in which travelator the speeds of the conveyors in the
35 acceleration section’ (2) and/or deceleration section
{(3) have been so adapted that the average acceleration

experienced by the passengers over the entire length




35 acceleration section (2) and/or decel eration

section (3) have been so adapted that the average
wacenslfosigari on experienced by the passengers orer/Fize/000661

entire | ength WO 2005/ 051829 PCT/ F12004/ 000661 23 of

the accel erati on/ decel erati on $ection i s constant,

characterized in that adjacent successive conveyors in

the acc eratlon%dec lergé on, section have.,at the

speed™c Jhgea‘ﬁ%? TrA-HPUEPETRG oT ehght SEEMIBR s (Frsran

conveiaarectarlwmdc Hrditrertt iady aeieeuterﬁuddwesp@dmmfeyors in

t hes dj t S iffe in

e W ol g TR TR

cl ai ﬁp@@d changet ®oirgd a Wviertimg allememtamsporn to these

¢ st éBﬁ%éy@frst he, € opYeYar sividrt ihd heleﬁeﬁkeﬁfﬂé OBpeeds of
section and/ decel eration sec- tlon are of

subsFﬁﬁ€Pa|q%paé“q°aaq FERgERSHYY CREVEYSES @W@f@#éﬁ@@ent in
in earf spemdpehangerstepohs constant. 15 16. A

travel ator according to claim 14 or 15, charac-

terized in that the accel eration section (2) contains
accelBr afi erpmltdtans ahereling cesscleinondey atmrabterized

]Hﬁveéﬂ %E%%dﬂ%éf€£§H§§oP€t%ﬁ§@ahgg@ 5¥Kk%§né5$%%§ors (1)

speed portions where successi ve conveyors haveée

20 shfe thearapertespleber. sertiant r it ofegeterdihgn sec-
to CﬁﬂbﬁWéﬁe Shaéa%h%%téﬁgla&mytE%ﬁaﬁhﬁeﬁﬁﬁﬁl%ﬁ@tkﬁﬁ peed
port and copstant-s eed 2(%grtlons have been fit 5

to & Jc FEERCE N1 R BRCHa FPEHE %W@t%%r%@b‘?&aﬂt

dlstance in the constant- speed por- tions is the

n t he [ pQr peed.
a\%g at%r tg(%‘g%?%tﬁg }:aloé%g%{(}lagl e%o ¢ aalimnsl‘g’llé]_orA}% charac-
duntﬁ%%#@ée@nlﬁhﬁﬁaﬁhﬁuﬁqnﬁiﬁnﬁﬁmqnwsemkiwmn(En)ce@talns

COMLd SEFe HOCELEST i‘ab'r%ggﬂgr tyiadSe V‘@%%e%%‘i%s Séé’r?\m%gg_s {1

veyars (1) have a spe ference of a constant
ni t R DePneRCeRhe 5%66‘8ﬁst%ﬁ"ﬂ%€ﬁee§hﬁmtlm mes@ant—

SUCCHSSAY € pLRfRH Swhave ! 88cEasBive ANENAFdySRFediwe the

20 same transport speeds.

|_|

17. A travelator according to claim 16, characterized
in that the acceleration portions and constant-speed
portions have been fitted to alternate in such manner
25 that the transport distance in the constant-speed por-
‘tions is the longer the higher is the transport speed.

18. A travelator accoxding to any one of claims 14 -
17, characterized in that the deceleration section (4)
30 - comprises deceleration portions where successive con-
veyors (1) have a speed difference of a constant mag-
nitude between them, and constant-speed portions where

successive conveyors have the same transport speeds.

';35 '19. A travelator according to claim 18, characterized
in that the deceleration portions and constant-speed
portions have been fitted to altermate in such manner




35 19. Atravelator according to claim 18,

“characterized in that the decel eration portions and

wo 96sloeyzbe Speed portions have been fitted to gdieno@loess1
in such manner WO 2005/ 051829 PCT/ F12004/ 000661 24
t hat. the transport distance in4fe constant-speed por-
tions is the longer the higher is the transport speed.
20. A travelator according to any, one of clainms 17 - 5 -
19, Ehatfadter iFSRSRPThALIRN i F IS tamhspoped por-
di st anegs B the aeseker &hieonigpeli 68 By ardhepode- speed.
celeration section (4) has been fitted to change as a
square of the transport speed. 10 21. A travel ator
accoedi.n@ t oravylaner okcecbadimglio 2, oharact eliadeds 17 -
i that t ' . n n '
Hccsge: vamasR Braed HiE FRE Ofig NELOER" It e trgpeport
| i nedpetpergiscuirar the wHrsclexasjont wHctiact (2h. atsl/or de-
22. A bauehahos REGEII N9 (R @nYeoner ot hakmd cHhrige as a
21, characterized in that the conveyor (1) conprises:
- a PHP3redprfetbrn§rarerest EBF=and a second
diverting element (6) |ocated at a distance fromthe
20 first diyverti el enent, .each _one of said divertin
& enthrs# 5Fr%‘5e£%frfb‘?i§?ﬁﬁfﬁlﬁ%w68r ¥ f‘?prestogef: apE- 14 -
| eys207) ctmakaectreunicerd ofinsedwid bleét ppihiteyst ( 8pead tdhange

atr LSSI ratj [.SEd jd.first a ;

cccondhErh el Sl BN MR B8 St o5F gliorizon

25 phhleysuaicddchl Hie epeirpgrdiiedat ayvetbeeffransport di-
“arrapgedioglternately in succession fixedly on the

same shaft and rotatable about a conmon axis (9) of

tation, and - a nunber of parallel endless conveyor

bel t 32. ( X0)trawdctitcaneaofordilndy conweyororeel d& ElASms 14 -

over,the .30 fiLrst [t _p y ) first . .

i vertingrarerert rs] kol chiioBuerirulil sorpEgses:

(8) of the seecond fidisrerdivertwingreatensd)t (5) and a second

diverting element (6) located at a distance from the

20 first diverting element, each one of said diverting

- elements (5, 6) comprising a number of first belt pul-

-. ieys“f7jm£hd“émhﬁmbéf of second belt pulleigw(B), with

a transmission ratio existing between sgaid first and

second belt pulleys, and which first and second belt

25 pulleys in each diverting element have been arranged

alternately in succession fixedly on the same shaft

and rotatable about a common axis (9) of rotation, and

_ - a number of parallel endless conveyor belts

(10}, each one of which conveyor belts runs bver'the

30 first belt pulley (7) of the first diverting element

(5) and over the second belt pulley (8) of the second
diverting element (6};

and that, in adjacent succéssive conveyors,

the second diverting element of the preceding conveyor

35  in the transport direction is the first diverting ele-

ment of the next conveyor in the tramsport direction,




and that, in adjacent successive conveyors, the

second diverting el enent of the precedi ng conveyor 35
WO pooshsiste ansport direction is the first di verggmgz@soooset

ment of the next conveyor in the transport direction,

WO 2005/ 051829 PCT/ FI 2004/ 0006@%k 25 and t hus each

diverting elenment forns a point of speed change

bet wee CCGSSI e conveyors. avel at or

SeCORTn TSGR DYl Sriestq T8 Ton & RGeS speed
transﬁh&gbobetaben betweesitrbecbhrsfobelt pulley (7)

and the second belt pulley (8). is deter- mned by the
ratio (D1/D2) of the dianmeters of the belt pulleys. ‘
10 233 .A% rtaasieliadroiaceordidigng otel ailai@322, characterized

t I t
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i s | BRgerYt hah t#ed dhemegondobedt pwé1§é'coeﬂab bakt deter-

pul | gYnéd) byl5tRE. AdiAvebayns) aceor ¢hag HRnidiFl 235 the
or 24, char?iﬁﬁterlzed in that, in the decel eration

sect PBAt ( By 8- di aneter (D1) of the first belt
pulley is.smaller than the dianeter (D2) of the

co bel 0] vel f_aggordin
T artont GEieiRbar afcondlid ¥6, fl8ln 3730 ritadfri=e
beItsn(Qbﬁtarencbgge@CC@@EIstlonasecheoﬁlKgﬁ béhe diameter

pul | mf?))fa%et %ﬁ@@oggltbgmleyl &y (1%9 PE %nggngn the

bel t pu | eys having differ- nber s tee
72) , diapekfandi? s spbnthat pecomd bfaﬁ%emﬂtlr@f f{&)st and

the second belt pulleys being determ ned by the ratlo

1/72) of _.the nuobers-of _ t.eet n.the he ull eys.
57 2] B SR sr R AR ST ks Gt o ePPm2ds Sharac-
30 26erthed attechatd iim this démelenatmnnmﬁemtxaml®4be the

{wood; LG L 09, pebk PHL! 8l pa0¢ 589907 PE! LuBYhLEY than

erati on sectl
t r avaratSramrledr dibdy tof dile d?%?Qﬁd disditmpuld ey 35 27,
characterized in that the transnission ratio be

20 26. A travelator according to claim 22, characterized’
-in that the endless conveyor belts (10) are cogged
belts; that the first belt pulley (7} and the second
belt pulley (8) are cogged belt pulleys having differ-
-ent numbers of teeth (Z1, Z2), the transmission ratio

25 - between the first and the second belt pulleys being
'determiﬁed by the ratio (Z1/Z2) of the numbers of
teeth on the belt pulleys.

_ 27. A travelator according to any one of claims 14 -
30 26, characterized in that the transmission ratio be-
tween the first belt pulley (7) and second belt pulley °

(8) -in the acceleration section is 1 < i < 1,1.

- 28. A travelator according to any one of claims 14 -

35 27, characterized in that the transmission ratio be-
' tween the first belt pulley (7) and .the second belt

pulley (8) in the deceleration section is 1 > i.2 0,9.




tween the first belt pulley (7) and the second belt
pulley (8) in the deceleration sectionis 1 >1 > 0,09.
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according to any one of clainms 14 - 28, characterized

in that the initial speed and ke final speed of the

travel ator are of the order of 5 about 0.5 - 0.7 nis.

30. Atravelator according to any one of clains 14

29, characterized in that the transport speed in the

ignzizént %S&%%ﬂftei%p%mon%@%;wﬁ@r?@glaalyo[)oﬂes gf bgg%&é 14 -
) der of  abou b -7, uit.a abou - s

and 2%reF@FﬁﬂﬁF%ﬂﬁﬁﬁdSlﬁiihéthg§t¥§&§ﬂ orspeed and the

accof thay tgpety ofe phecCltata®lbtor 38rechaf actes i aeder of

in that th tepw se_change of 15 transport speed in

Fﬁe g@%%€e$a§i6n$g?aazshas been so adaBted tﬁat t he

- average accel eration experienced by the passengers is

of t?&.ohd%&évéf§¥8§ %Eé%f@fﬁ% §g'aﬁatr éﬂé%oﬁlaims 14 -
according to any one of clains 14 - 20 31, k
char22t echasactenigsd tHe thabwtse IEHFPVIL t PARGPoRR Che

speegoh it dhe-desekesatt 98nsbagenbasrieen asor agapiedthe or-
t hat the-average decel erati,on experbgnc%gyg% t he a
19ass¥EePs 78OBF £he or def/§r SHOHFPAY3 .35 H Mg an

tr aver@torallgosldonyg somAny one of clains 14 - 32,
characterized in that the speed difference between

successi ve conveyors (1) is of the order of 0.5 m's.
31. A travelator according to any one of claims 14 -

30, characterized in that the stepwise change of
15 transport speed in the acceleration stage has been so
ladapted that the average acceleration experienced by

the passerigers is of the order of about 0.3 m/s”.

32. A travelator according to any one of claims 14 -

20 31, characterized in that the stepwise change of
| transport speed in the deceleration stage has been so
adapted that the average. deceleration éxﬁéfiénéea by

the passengers is of the order of about 0.3 m/s%.

25 33. A travelator according to any one of claims 14 -
32, characterized in that the speed difference between

successive conveyors (1) is of the order of 0.5 m/s.




