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WO 2005/ 042391 1 TURNI NG DEVI CE FOR CONVEYOR
PCT/ FI 2004/ 000621 The present invention relates to a

woBhiadas defined in the preanble of claim 1PT§‘F@IZB@4/000621

an apparatus as defined in 5 the preanble of claimb
for changing the direction of no- tion of a pallet at
the end of a transport conveybr or equivalent. Li ke
esmalnat oI CEL FaNe@eEoconveyors are transport devices
10 designed to nove. people or goods. They differ from
escala tors e.g. in that they are often operated in a

S%@Stﬁéséﬂtm iﬂv&% 1&9”1:@15198@ o0, Ofy %f:ﬂo& Bas '&éfﬂ%ed in

c |ne relative to their direction o

af’%’gﬁcéﬂ | plagngl @pd) b an cappratyie ces sdefined in
S;hep@,relarrblepalfl m&éﬁogsmfb% & r@:ﬂlﬁ:_l Idé%@&ql i tcﬁpq)f mo-
Ilnear rack i ead of stair.- e steps
£as8 & %cgpéﬁg% aqrﬁﬁ%aﬁntcgﬁca L&SEEPeTEt Gggveyor or
Bqamspbentconveyors may al so have a con- tinuous belt,
in which case the transport conveyor resem bles a
belt conveyor. Transport conveyors are also called 20
ﬁb&ﬁn@sﬂalﬂﬁﬁysfammﬁﬁﬁnquahmsnvéybxz|aweEﬁfaﬂsp&ﬂ&p0i§v1ces

. @@QY@M@cﬂstotﬂgvét é&?‘le o l%&g@gd %ﬂ C&lf]ff: rogn qu%calaw

or in the floor o
SPb8t Sofe gt efhafeephendageyar eme@msatt&mglJQS ai substan-

pigvideHoal z6ht BT p€BSk 9bnt B 1 ANSPRLL E?QM e%%&e&rﬁét in-
chinery of the transport convey

%?Jrlﬂl%‘ir‘urr@lngﬁaef &O t Hae e c RddiesRicn, rf?fqgmpﬁéopal Itey.cally
€og I espoheisi,ngioy tHdwe Sﬂﬁ:ﬁie@slfvet hadrcess sneedad ekl form

h f _the ort con eyor i s about
hafrSsREART eV S04 alRSRRE, R g O stair-
l*kms@bﬁpsceaveyomheomasaumfOBSca??tbh@I %ﬂ@%ei@qgfr%uc—

d e e 0or t he
ISP a5 B ol B o o
adyﬂmmhwﬁhh@a%ﬂltbengsaaspobE|ngndegogneésem~

Hed Uétﬁélt deambapde | stihatnd f@nééfﬂ'ré fé%@ also called
structgﬁg. 35 liKe this fr one plac 0 anot

TS| GYEhaRgi gtowalk

In prior-art transport conveyors, the structure is embed-
ded in the ground or in the floor of the building. In this
case, a pit about one meter deep and several meters long

is prowlrided at either end of the transport conveyor for

the drive 'machinery of the transport conveyor structure
and for the mechanism turning the pallets. Correspond-
ingly, the depth of the recess needed in the middle part
of the transport conveyor is about half a meter. A draw-

back with this type of transport conveyor constructions is
that they require heavy and fixed structures in the floor

of the surrounding space and these have to be taken into
account already when the buildings are being designed. A
further drawback is that transferring fixed structures
like this from one place to another accordlng to changlng_
traffic needs is completely 1mp0551b1e
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traffic needs is conpletely inpossible. WO 2005/ 042391
PCT/ F120041000621 2 In prior-art solutions, the pallet

I ically con- sists of pallets that ar
Wﬁf%&‘.%l.foi%%? ing to the stepsl‘;%’f%%l‘h’000621

c¢cmlong, correspond-
escal ators. The pallets are chained together usually
by neans of a chain or e.g. & cogged 5 belt, and the

oIe chain is driven around hya-machi he 10 15,
RS OR AL D S SR e e BB HREer Qad bt Bl con-
andta oﬁapaléﬁmeckéﬁtsarehabouhelap@ercmaﬂbﬁgs tortéepond-

' | b
LR8 EI e PRLRE, UF BHERBI L, P 7ReRReT L 3R, gpainea
theecher ugumldy t hg peddrst sofuen obside cdown. @r oandccagged

'“BQ@EI Qﬁx?-tﬂ@rgﬁogéaQE%ﬁﬁ qu &f%&@@oggghnﬁo %achlne” o

i hni ng of race track sI de of
Bld &r & mAtSEJF@ﬂ'ﬁﬁé'— gpnmh@g othehameackpaldgts in the

@ala_hﬁt oR@ai dh t HET &FOUBEpESrtddeby BOTdRl-havelddO: rack .
03| ion a d ve further on the e of "'the probl ens
pTior tthﬁﬂﬁﬁ1iﬁFlF§%c¥hl§tl§hQr@P uPhi rgeofrace

thecpal leeie a@aﬂagnﬂ%mbaplaﬂa@ Hhmh%]tﬂ%tdhq }'ﬂﬁéel of a
at east equ (0] e eng
PR SRR R xR e B e e mITE 98 the

whoat ttask. bjz theelovae sedgtdf ofhd heajpdltsickhedsusthe be-
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ritish patent spéecl i on" N0
Eh%%%nﬂ@r@%hrtmﬁtﬁkﬂmﬁ Ph@lﬁbwweaaésGmnh%dfmwmh&msoanthe
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specification discloses a transport conveyor _
construction wherein the pallets are guided by fixed

bri@cks ahe}b@bb%éMénWﬂ@hp@lﬁﬁﬁbrNﬁ&ﬂf%%&ﬂﬂﬂbn_ﬁike %ﬁis is
ont nuously rizon ion u e
| BEERER 0P G?iﬁ a@ﬂxg?détd e DEGENSRg height
cplbl rmhe Actmaing onpzele | saef frect lod la;t neasst ofeq@adur ¥€d the
by-t I [ eeI t he rection_of t.ion .
1o et Phiel BARARE. PRECFRakP ke fshERbyrache HREGAE is
st aht5-ak | pimes the length of the pallet because other-

wise the operation will not be smooth enough.

In British patent specification no. GB2299316, Fig. 1/3
presents a structure of the above-described type as an ex-
ample of prior art. In addition, this patent specification
discloses a transport conveyor construction wherein the
pallets are guided by fixed tracks at thelr turning points
while being éontinuously‘ held in a horizontal position.
Thus, the pallet is not turned upside down at the turning
point. Actual control is effected by means of a curved
track by the leading wheelsg in the direction of mbtion of
the pallet while the trailing wheels are gsubstantially
free. However, this solution disclosed by the GB patent
specification involves the problem that the track has so-
called dead centers at its end points where the position
of the pallet is not completely exactly defined. As a con-
sequence, the pallet may get Jjammed at the dead center,
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free. However, this solution disclosed by the GB
patent specification involves the problemthat the

wiormokof2as so 35 called dead centers at its engcpei0éSooos2t

where the position of the pallet is not conpletely
exactly defined. As a con- sequence, the pallet may
get jammed at the dead center?® WD 2005/ 042391

R ) 041 086213 aﬁﬁdﬁhﬂ@stﬂ’@ eBbhr @APPaALaLUStt QF the
e ur bance and nmy

t .ar [t of t operation dis

AT B roTRe™, Fed DR PaAM M5 MAMRORA otk Bydk of

tivennrinmi 1y Chessaewd Shy Nohe dﬁﬁhiﬁgr amga?eﬁmt P pi ﬁ@n—:t'[.deal
f .the_mechanism The obj.ect. o e presen

ﬁ%%%%fi&ﬁﬁer %S vercongt tf t%%dv%ﬁﬁﬁﬁﬁﬂoned

ron-1s ove
drawbacks and to create a nethod and an apparatus for

¢hang] e Gir [ t.i . the en of a
tranggg??&goﬁge;%%éoggg%%ngﬁg%%n?%g%i%?s?ﬁpﬁ¥%559ﬂ§ the
FRIYETMEAT lopadt dramberkaendnd| tablaeateoperaetbod And an

fefpardht@ls GRireCh2lgithie dHaV eRieR 1k ¢ Gf8aL8 ¢ the end
transport con- veyor Structure of a |ow construction _
t® cAR2BEPRBUNCRRVEYPF e O Yo Bl R Isade, thatly. 1on sdmple in
feabianithe wehkeduetibheahh- 1eaALLOR H CRHRRAELSH Zed Fur-
% what .i s disclpsed in the char 15 acterization part
%’e&’l Eﬁ%%ef,t gﬁdtgﬁelﬁﬁﬁﬁl:é‘?ﬁsl%ft? her$H=C Rty PRt con-

vieyoac tsemuzédrby ofhat licgy C&c&!ﬁﬂi‘iﬁ(&h ibRA ﬁ:hlaa_tC@&h' be mot;.mted
: Lzation_p of _claim b5, er odi ments of the
Iﬁ%&%\%‘g% i%ﬁ 3rgg%ﬁar%t§%ér?rzle% CSat es“éﬁr@{ﬂdgéjé{j tltbr‘? in
VRatienhée charastepizahebyretimd Hndliapiarsaids mfcHehehar-
RBYERLLARioh N AROSE | BfaidOf LD e LGLINCAL (e 1p-
has the advantage that its Tow constr Ion height
YPPEWETt A8 Chandpertizehveyorbal rike-diaglesed Ha the char-

aeyetedaditRChdye Off tERL ARSE. dMhddl SrldBHent2d M@ he in-

total height of the transport conveyor structure is
Yhtyer gaﬂiﬁ yCOREAFERTIRSh the WBRBhtiof digelpapfetin the

beheravkaihde returning pallets nust be provided a
space to nove under the pallets above. The base may

be e.g. an as-
The method and apparatus of the invention, in short the

solution of the invention, has the advantage that itz low
construction height allows the transport conveyor struc-
ture to be mounted directly on the base. At its lowest,
the total height of the transport conveyor structure is
only slightly greater than the height of two pallets, be-
cause the returning pallets must be provided a space to

~move under the pallets above. The base may be e.g. an as-

phalt or concrete surface either outside or inside a
building. The structure does not require any pit or corre- |
sponding space specifically made for it at all, so the so-
lution of the inventioﬁ is ‘advantageous in respect of
costs and flexible in regard of disposition in a desired
place. Moreover, if necessary, the transport conveyor

structure of the invention can be moved to another place

- with minor variations and at a low cost. A further advan-

tage is that the solution of the invention makes it possi-
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phalt or concrete surface either outside or inside a
30 building. The structure does not require any pit or

WB%J: 423§pond| ng space specifically nade for 'ﬁcﬂ‘i?u@biloown

e so- lution of the invention is advantageous in
respect of costs and flexible in regard of
di sposition in a desired pldce. Mreover, if

Regessaly. JAq lLansport seenv %%rsﬁ-?cﬁ%ﬂ"tgﬁéh"f chB€  the

I'nvention can be noved to anot
Fappat |U@|q?§ra¢dl%tt@nmms@onwmm hermadEas- J‘iﬂa@l i sein-

tFhakhift SOF Utihons1af, 1hg-d nvention makes it possi WO
2005/ 042391 PCT/F12004/000621 4 ble to achieve a

i ght construction such that the floor under the

txéanaﬁ@theeoaawﬁfaé@rﬂg thecfi aak rt@l e QfesIRmE Qﬁr the

the. structure. Yet a ‘ vant is that, due
LR¥SRbI R oFP%fP%Jrﬂeet "rﬁeﬂtﬁ‘% % he? Cile'i‘t VREY Iﬂ%%n%edur‘

pagmetleatt uany nBomdlrethent , i RG tﬂm t3rRidt g D WesEeE , +80iably
structure.works rel.i abl nd no operation

th
TG HPbSHEBEC MU T b7y SN b T . “hr L (ToReT - An ad-
ddVaQna@eadsanhage dar itig tt, heluwtimec ttilon - dheagt hignd€hanging

?ﬁéé& - R% g;% %tt % Jﬁ YBYS5 mMwedal Bof K e!?’veﬁo to the

trai I'ing” wheel s rélative
@Eh@@nbyduthEr é‘dlaldﬂn@‘f it lon, r¢1@tlvaﬁ= tepnabel youggrent di-

rbéotn WBeelkstighd by’ aﬁ%@rﬂﬁ@@h? v TS HRIGHEN 57 and
with the fact thaf both the palle and the track _have

By ni'resr ivhesda”i-k e s uBCastheF e vithht Hérg ob@FEudihgdl both
the ephill DAL obnhe Her a&*ﬁad@h@&véat a RASTLRI einta@@qm@/es@ruc-

ﬁ#?%eﬁ e%@g}ﬁ3$tl ﬂdﬁ%% ot m%:the allet%rack makes it

pntslhimckmnaehﬁbv@caleﬂmplwbwbngtthetmahlehadnaﬂ]uWS the

h .
iferies shoosl s | 05,0615 008 LR nofl I8k se ana
ahiel pald@twizee dowgtdiomsand Morvengpertéma opaildeds etby the

it ausoriiouos, i olall Lo, M A airec

pEeEEEn N Rha st v ithg m@éh@amfeﬁr@twl maklet are

Ptheicdeahd Ngneheples-A¥i¢ ded Wit bra Ref ttc: a continuous
hold. In addition, no extra clatter occurs during the di-
rection-changing phase because an idler moving the pallets
is contact with pallet bearing wheels provided with a soft

surface layer.

In the following, the invention will be described in de-
tail with reference to an embodiment example and the at-

tached drawings, wherein

~ Fig. 1 presents a side view of the exit. end of the

transport conveyor structure of the invention,

‘Fig. 2 presents a sectional side view of the exit end

of the transport'conveyor structure of the in-
_ vention at one stage,
Fig. 3 ~ presents a sectional side view of the exit end

of the transport conveyor structure of the in-




25 surface layer. In the followng, the invention wll
be described in de- tail with reference to an
wothedspent exanpl e and the at- tached draw ngsgT/FIz004/000621

wherein 30 35 Fig. 1 presents a side view of the exit
end of the transport conveyor structure of the
invention, Fig. 2 presents a®sectional side view of
the exit endvegﬁléﬂe transg&r@n@@ﬁg§ygkaggrughgre of
the in- vention at one stage, ,Fig resents a
Faeti 8nal si BESHERYF of tHE eYF?Wer‘Rf- gFet it afdporE the
conveyor strughuggord ddrerdybr\\Or200%40423%1the invention.
PCT/ F12004/ 000621 5 vention at another stage, and
Fig. 4 presents a top view of the exit end of the

5 trhangpenkpoehyveparegbructunetotet he iofvethd otnvéntim com-

ort -conve I ruct e he i nventi on
FIOSROLY oL CUPESHEHE L ® o fd e TN W G001, the
telqeipmqnt ptregeth@:geamértzamlsmzrtartém tfatmed orceashd dddee un-

t h tyycture @
B@?l H trfgﬁld'e tﬂensfldﬁné &Hzﬁ{@x&ez %%' %ﬁtl‘%ﬁ track, on
5§§s@ﬁ@@rs Sslﬂ-’éﬁée Pﬁ a@éphl@hteu msstem@etrrsmst@ﬂ In addi-

10 EQBMGYQheStt&ﬁ%EBB%tC%@Sﬁﬁrb§8§ akrheaste %O%Jﬁl%'ést RCK east
drive_machi ne_ incl ud |n% drive sprocket
eogaZ&eBeFFan g51e| reghingndrstHeingd & rﬁiéqﬂfvedrﬁw@cket 3

aadhanecgdddThelpabl etst Wagl @eNI-SiE-=aM Sepry altRkir drive
alhets 1 provided wth wheels, with front wheels 5a
G'5B%1 ocated at the front corners of the pal | et
relative to the normal direc- tion of transport of the

15 EhETRAYIL: AIARKO LA B Tor MIGEPar 7 pRTTERY, 1O dea

e rear corners o Font
Wstho@hﬁ@asatWatﬁrdhmﬂﬁbrwhﬁekﬁ 2a pendsih ohocanededt the

BHEMET dobefs CSEL BhE O fhi@nceel gt et tnd Mymal direc- -
gfé£e§ﬁ9nikg%s£§3E of theza %gaksgoignecghveyor and rear
wheeISJGa and 6b located at the rear corners of the pal-

20 let. Front wheel 5a is located at a front corner at a po-
-sition removed outward by a certain distance relative to
the corresponding rear wheel 6a on the same side of the
pallet. Similarly, the rear wheel 6b on the other side of
the pallet is located at a rear corner at a position re-

.{:} 25 moved outward by a certain distance relative to the corre-

' - sponding front wheel 5b on the same side of the pallet.

This certain distance is in both cases of substantially

equal length and at the same time such that it allows rear
_wheel 6a to fall onto the return track and likewise front

30  wheel 5b to rise onto the ﬁpper track 7 at the other end
of the transport conveyor. Before descending onto the re-
turn track, the pallet is supported through some distance
by at least three wheels 5a, 6a and 6b.

35 Moreover, each side edge of the pallets 1 is provided with
a fastening element 4 placed at about the middle part of

the pallet relative to its direction of motion for fasten-
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pallet. Simlarly, the rear wheel 6b on the other side
of the pallet is located at a rear corner at a

‘V$gﬁ§%ﬁ€%1re 25 noved outward by a certain dIS% gﬁmMM21
[ e

to the corre- sponding front whee
same side of the pallet. This certain distance |s in
bot h cases of substantially EEquaI | ength and at the
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stening e (eren aced a
Eh?tdb¥ec¥h@npﬁm$%glﬁﬁﬂRhﬁﬁﬁ}to its direction of
nmotion for fasten WO 2005/042391 PCT/ F12004/ 000621 6

ng the pallet by its side edge to the cogged belt 2.
% 9&#@?51 } s CRESVAREd RS ERISESggetFiFant by fheugpaged

]aeliway talalat gd;@dxafekﬁrb;ngu@éﬁr&meémlsoa&dt@e m@deetalong
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Ple facs A XLODLARSE SPREE Ror Mol Pt FniellEE
bhonend 00f hehappeenspack scayvathesr edse Ifeazpmﬁdet@ge of the
ﬂ&l’lé’cg dded hendi&r 4 LED- S'é:[fé‘d | Rl PR tefl %ot&ﬁ is usu-

same wheel s, npve al ong race trac inthe
BhFY 8f 9P f bhAgest A’fot@b@ltmt At Same RPtRf Fhe normal

£ FRE8 PP haCOWE YO , ohdes{ s vaf driedgerfisddie ddJsSlor into
der a so-called foot hoard 10, mﬂﬁgh is usu 15
%Iﬁﬁ' coﬁﬁtﬁ?ﬁﬁ%n Alab8t HHRd sHREDPJTH , TERE ntheRd 62

- teadles/ tlealt oyGimn, ories Srhcﬁi]ﬁnrﬂf tt:df@kt r'HWﬂdé&ﬁitﬁ)éMpport

a k-ex en3|o n the rear
{0 o ThEELegHe PTRh O Una kpdPoh BF HHE! iBckiEh 11, the
xﬂQW|dheehoaﬂummmtfréeiy|upvﬁheﬂﬂknmﬁx anpahsagegm@enlng

__ Pf t&@% 5:89111‘1]1 tg:g'ékonhgaﬁzr%ﬁe lex@%ngagnf rl‘iele\fctends

“nove

roug a~passage open
as - a narrower track and is located on the line of motion

~of the outer wheel 5a at the front edge of the pallet, at

substantially the same level with the track 7. Thus, the
outer front wheel 5a is supported on the extension 11 to
prevent tilting of the front end of the pallet at the be-
ginning of the direction-changing phase. The distance of

 the rear wheel 6a on the corresponding side of the pallet

from the side edge of the pallet has been so chosen that

Cit is smaller than the distance of the front wheel 5a =0

that the rear wheel 6a does not extend onto the track ex-

tension 11. Consequently, the extension 11 does not pre-

vent the rear part of the pallet from descending through

‘the passage opening lla to the level of the race track in

the frame ' structure 14 during the direction~changing

. phase.




Ila onto the return track. The track extension 11
extends as a narrower track and is |ocated on the

wo 786s/@f3d0t i on of the outer wheel Sa at the Ff:’i’/ﬂhooyoooszl
edge of the pallet, at substantially the sanme | evel

with the track 7. Thus, the 25 outer front wheel Sa is
supported on the extension 117to prevent tilting of

e, f r%n%ﬁ%t(’f c:blﬂ%'e el._»l eﬁlﬁ?théﬁﬁ be- o eﬁ)%n@.flnéh €t rack

direction i ng e di stance o

WHedicereomtt ez:mté@fpm G $hgerafleRetparkess Webin in
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it is snaller than the distange o front wheel
;:gh e 1okt t Pl r 8bFUGHEET %%S%@ge%% boxg ekl oFE® eRery end,
5 t]d‘a%ﬁk #iecel er® Ol 1%ﬁp§@ﬁ§§cﬁluaﬁt |er c%ﬁﬁe%«fx@dﬂﬁhl : ne:;lillen31on
oe t he rear rt .0 e palle
G HTHG PRSOhORD CRE SA58a08 dfenithPSH sl it by the
[fevelt cdng hef ria]m@ beqiknimy 35F ttiee f¢paek St whicter& dditable

S0 dooaar Il S A B SBed k80 Rt Fer echoser
dor ridsponanery edaekofsthectaldest Rise tdwt rentend eid t dieruc-
10 %ﬂeetléré%sﬁén‘éﬁgily' Hde‘Pfﬂb_?Qlc%e Eﬂ?@ %EEHEE%S oSf the

| ongitudinal mrror”inmge o he exit struct
&%§6kl%@% aBB@eenﬁrﬁrﬁﬁ@nﬂﬁylﬁﬁﬁ shoyaseppsatey my the
SHparked on a correspondi ng extension and front
wheel 5b can rise to its upper position by the front
end of the beginning of the track, where a suitable
cme.n:leﬂg aits treo\icdecridorerich@ i ot édlmlﬁ?ﬂtr%ld Oﬁai@dan idler
t he |nner d e of th al let. As the

B Crt&c%fﬁgt Gre 1 s° ta]rﬁq aa‘{ﬁﬂﬁn&erﬁq THING Bfg"g rear
@tlﬂuctﬁmél@fpahbet eki t Thadidihe Entmy eumd dxtameti okh@dn the
ERRRAElY 10 hBEncdhAWNGs BACCdoatbd N, FRLwand 8gd 1o

e each trac I's an 1dler unct ioning as

sappelei nghel ddwr sipper eEngnt ﬁ@dﬁ@iedemdl@ﬂ- tdesign such
pakketnt iHed ¢ afad U NP AL AXtENRIAR IS 2 A the

and is nnunted on an axle so as to be freely ro-
20 gheRg) @ FhelFGRLATEAFS EPTRASPIRAMIGEMHES whaalgh 53, 5b

atghsa, 6b of the pallet 1, which indentations first re-

ceive the front wheels 5a, 5b and then the rear wheels 6a,

6b of the pallet as it passes over the idler 8 at the exit
or second end of the transport conveyor go that the idler
?ﬁ} 25 8 is always in engagement with wheels of at least three

palletz. At the same time, the idler 8 moves the rear end

of the pallet 1 downwards past a possible dead center when
the direction of motion of the pallet is being changed.
The idler 8 receives its drive from the next pallet, whose
30 front wheel 5a, 5b causee the idler to go on rotating. The
placement and structure of the idler 8, the distances be-
tween successive indentations as well as the width of the
idler have been so chosen that both the front wheel 5a, 5b
and the rear wheel 6a, 6b of the pallet 1 are received in
35 :turn in the idler indentations 12, whose radius of curva-
ture iz at least equal to but preferably somewhat larger
than the radius of the wheels 5a, G5b and 6a, 6b of the
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that the idler 8 has e.g. four indentations 12 having
t he 20 shape of a circular arc corresponding to the

, 5b and 6a, 6b of the pallet 1, whj
ng e as? P bggf’mggmouszl

lons first re- ceive the front wheels
and then the rear wheels 6a, 6b of the pallet as it

passes over the idler 8 at the exit or second end of

%@Lﬂe’&ansgi’ﬂéeco{wgyo:{dfeﬁr t @EOEQ%ngL elr elégq 81E Ihfeepos:u::r,ve

al ways_i n engagenent wheéel's 0
FRRCEPS . sMPPPKESs e tiear ehé bl ahe8 palkstt be rtelaé exit

end &f the Pﬁ]a!n%go}td 3 pﬁfﬁ 80?9?%&9' eJ]t[%: t mf:)gement

%@nter when _the direction noti on 0O
FagS chBfgeRangghet| i srCiBlonc dilve o it i vcef ftben pallet

tBe apeytapal { etonvhoseed Otﬁfg%hc‘!ﬁ@ elnedy 1 PBE gHﬁe§hanglng

go on rotating | acenent an

e idler

BRRER LEE Gher O taroroT Lot Maress Bot Berdammed at

sugceshny eluridentidid aitmae Wel BiascihenW dth of the

idl er have been so chosen that both the front whee

5a, 5b and the rear wheel 6a, 6b of the pallet 1 are

Fhe eidiggnisnoBs tcmf nai ncdntm‘:ﬁ"tditeron' nd@rﬂﬁaﬁié@ﬁg I idler s
e t ast eq t o but

%?gﬁefg%?ygggﬁ%l ¥$%r %ge %ﬁa # &AQWﬁgg equa-
is 5a, 5b and 6a, 6b of the MD 2005/042391

PCT/ FI 2004/ 000621 8 pallet. Since the idler 8 rotated
nder 05|t|¥? control supports the rear end of the
]ga‘rlje/t at ®ne/ exttr) ertheie t he transport conveyor and
controls its novenent during t he change of direction,
%he QPSltlon o% %&g ett 5 |s accurately controlled
hr o JgRGFEEnELd Fo&ﬁteﬁﬁﬁg RERtHRaSE, ths tigder 8 from
not i d?rheofrctdaftlmlalletcamjexﬂ@if gitfe |BiRI §brodiye POLNtit ig
dur i ng Jche change. of i pecthany The di pe wgts'ﬂ, 0590 2 na e

constructi on conprising an
i ndedicen she Sasteoing e@emémtf4ﬂdﬁnmh&g;equaﬂ:ulon L

o =t/ &isthRce /%etw(ee s I%séc%ngn%' Setlaerr]ncee o jhee succes-

rotational center o
sive pallets, preferably as an even number of cogs or

chaz.n el ements

¥ = radius of the sprocket

After the track extension 11 in the direction of motion of
the pallet. track there is a passage opening 1ilb, whose po-

sition and length bhave been so chosen that the pallet fas-

tening element 4 can move _through the passage opening 4
from the upper position to the lower position during di-
rection change. Similarly, on the other aide of the trans-

. port conveyor, directly opposite to the track extension 11
- and passage opening 11b, there is a passage opening 1llc

preferably extending to the first end of a rest bar 9 lo-
cated at a distance from the idler 8 at the end of the
track. During the change of direction of the pallet, rear

‘wheel 6b and the second fastening: element 4 move through

passage opening 1llc from the upper ‘level to the lower

level,
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the rotational center of the drive sprocket 3; it is
al so the distance of the hub of the wheels 5 and 6

wbhnesdsb@if astening el ement 4 of the pallet 1 gigfenaRoos2

bet ween the fastening elenents 4 of succes 20 sive
pal l ets, preferably as an even nunber of cogs or

chain elenents r = radius of %he sprocket. After the
track extension 11 in the direction of notion of 25
the pallet track there is a passage opening 11lb mhose

goesilteratrarf | ehjyt Redains bSR3 chbskhet Baptt 9 lo-

pakket afaer tepi Easghga“e eﬂlﬁg@ mzy&m{ldnrmt?mﬂ hﬁne direc-
assa enl ng oSI 1.l on 0
Rt 82 SPEeR 8t the Hrl Ien CPREr RS et 6 | dfqsen that

nhetpalabhes fmdﬁto%héékstEanSEBOSmpﬁdrmﬁmwgyGﬂhe rest bar

|rectl pQsi t the track _ext nsr n 11
passagg}/oor‘§EIO arlrrodmﬁ t%et ﬁ&Pél‘%egi grﬁﬁ say: 8éferjﬁhﬁg ngst bar 9
ﬁn:e’mertédﬁl yumpe e nehaig: tam tde fhe spadhet otoa thestldoar Spos:r.—
HoonCed AL Bat st apge cheomdg gk ebpf ahabhe fadaol
trac rin ange o rec Ton" o
Eaﬁl éftotm@aroi'sstlvmeératﬁ% ghduchergetédnd Tinastdecmmg sprocket
8l, eRpilcH? mvmghr@ugm @ﬁésagqsop&moggrggf %éRE'écﬁhEy the
l evel to I'ower | evel %
p%?ﬂtr 96045008V ey SFRECkERgt B Soflagedn atvegns ieadéllers
of afnke tirstrdad Sof-d 03 gat ededf tAr thle $138%246n of motion
epj ngs i}b and 11c in the direc- tion of notion of
ﬁ % 8 P3t-tFack has been so chosen that 5 the
pallet's front wheels 5a, 5b supported by the rest bar
a r h unde n f he re
ﬁhg rEl{E?.Leessa %%%g &efbélchI ?I gllgllfug rguugla | khey £38Ls ellated
fokee poziocketod @ff ttl'hﬂe cbahreetmatcdntmae devedcinf enﬂeof the
S C 0 f t t t B
O e Ve 00 oEker 10 3. i ch i BY 21 devg ma
fhivat ywhéphedentel weﬁﬁ@teéhaﬂt the tfﬁéruerreﬁveThe pallets

speekehed Std! ared epdite »dkRr% &g%gt%éﬂrewiéﬁt the
bars s seen_in the direction of notion_ of
5%$$%$ %¥3 formlng an endless track for transportlng

‘passengers from the entry end of the transport conveyor to

the exit end of the transport conveyor.

As stated above, the structure of the apparatus at the en-
try end of the transport conveyor is identical to the

- above-described structure of the exit end of the transport

conveyor. At the entry end, the pallet is guided from its
lower poéitiOn to the upper position by positive contrbl
as described above. In this case, the pallet’s front
wheelg 5a, 5b, which in this direction of motion are the
trailing wheels, are supported by the idlers 8, and the

front end of each pallet is raised under positive control

from the lower level to the transport  level, in other

words, the pallet is raised in a substantially horizontal
plane to the track level 7. Due to the positive operation,
the apparatus works without any jamming problems in both

directions of motion.
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15 The endl ess cogged belt 2 runs around the
castellated drive sprocket 3 of the drive nachine at

drive ma- chine, which is not presente
figures. The pallets 1 attached to the cogged belt 2
nove together with the 20 cogyed belt, form ng an
endl ess track for transporting passengers fromthe
entry end of the transport conveyor to the exit end
Bf the webhegorf tbaviyventivnstidteddbbeveion hef motion of
u of; t 2 r of .
Phe FranSsor onamil e REFleg “Ral belTolin s
gbavelabiyr i B @tarf@ct@?*élta#det hé&haguohend othehedirection-

of the track. The drive sprocket 3§ /
w@?/&’tjﬁ)?ﬁgl dél‘/gfz'o%@{dosn

' 'Eﬁéﬁ@?@? t pn&@@vfﬁ Okl miiGs 2 NiHM e&grlﬁé‘ edf’ﬁl—:éﬁi oliSchange

romits _ | owner pOSItIOI’]tOt € uppe pOSItIOI’]

g?g}e pbERLiLiBICERGr AT e deaklsthel BBdeEiVEN ttqn“sh% agerrent
ﬁhﬁe@@iéx@toﬁ hoebn 30s Wherlsd 39 p%blt\/wé hcéﬁtz_tcm Sfrom the

notion are.the frailing
LoiSE: e Bhet Mol b Sat AP e T TR CoRn ) Chcrother
bedrdzbt s mairsedcondete positid, ?/eimﬁ'tl g Qﬂlriditoiﬁaﬁ hﬂ’aange the
\Y; to.th r rt eve i n,ot her r .
%ﬁe paljff nCIiS&YE altgled p%'ﬁ%% AR flnhtgﬁezo#’%ﬁc n ot
miaxmltbstﬁnelcmcidhmm@itﬂve qu:elttmlt ey poesints vef the idler
[ t | '
OPELAL e LoV LR IO oS BT gy the
@éﬂﬁﬂFl beval 000b21 crotpplt K€ rdehorreionhdsi Mestitliigmted by
the gidecthan &irfm; Icméa;ftlohh%ha %;le tthﬂe 'ﬁilfél?na@% posi-
n

whi | e keepin e p i n sub- tially the sane
EﬁY?k%dEOEﬁF%Bg téhqﬁ?cW@%ﬁ%ﬁoﬁaS angFnFdphale ph the
;samlemammédihaélﬁurﬂorlgoebuhgcttjkﬁl shangmoddedikactiBg of

SR B hudok e L, LB el P

- digsssitighn tdie modrioent dlrectlon of notion to the other
~tevel.-1n nore accurate terns, during direction change

the 10 trailing end of the paIIet 1 as seen in the
I rtdwe iahovd, thst iseme @t@ditode by pbsi pald.etordt mdarsy that

pgraRs Of st Rl ety rBafr QIBSI:L@% 1 gygh, Ofpdide cpr r§Mict is

“direction of motiomto th

- moved from one level to the other in a substantially hori-

25
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zontal position, although a slight inclination in the for-
ward or backward direction relative to the dlrectlon of

motion is possible.

It is obvious to the person sgkilled in the art that the
invention is not limited to the example described above,
but that it may be wvaried within the scope of the claims
présented below. Thus, for example, instead of a cogged
belt, the power transmission means used may consist of a
suitable different type of belt, chain or, with cej:tain
limitationg, even rope or equivalent. In this case, in-

stead of a sprocket, the drive wheel 3 may be e.g. a chain

‘wheel. For example, a chain is oftén easier to attach to a

o pallet and a chain construction is narrower than a cogged

belt construction.
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other level. The control of the notion is facilitated

by the fact that during direction change the idler 8
WioS20096423945 tively rotated by those wheel s 5a, peh/r@ieo4/000621

6a, 6b of the pallet immediately follow ng the one

whose direction of notion is _being changed that cone

forenpst in the current dirédtion of notion. 20 In

the above, the sane attitude of the paIIeL 1 nﬁans

alletis never turned_upside down ut the
ety RS GOPRGRT oG FEFBEPEG 4 nBakt RS naa ditferent
safasicanmE:al dryd hoe | diz@aiaht ppsktiadhedl thoughe acsbbolt belt

t n f.or - .wa ackwar d .di rec
rc%c aétcfuajL at(?tentth tﬁjﬁlnr dét it 5%va5 FOR TS pod: i‘iebleésentlal
Ipodirg: olvi tthest tithe heopessnimas kéldmsht nat hewar thé hp&llet to

ol el SO ELE TSk A RE IR REeBcapet R oos-
t%'@ chel s 030 Cﬁ?f@g%np@debetmsmhas;Oﬁommnpieself turns

hptigrd gefypa cogged belt, the power transni ssion
neaﬁé used may consist of a suitable different type

of belt, chain or, with certain I|imtations, even
IThee @fﬂﬁﬂiﬂz\éw% o::ld’irfgmiﬁléa§§®ntnwh§lé§§dd¥ %e pallet,
spr.ocket drlve wheel be . a chain

W &el mFBPeeE&ﬁﬁFeplﬁcﬁhﬁhﬁ F§a%3ﬂ%ﬁt%%§%@!ﬁ i at?tk‘aléeﬁ exit
eoda opaltdlet amdck qlwnaa@nﬁtauﬁfeﬁgfzfgomaﬁ:h%er dbbaRibed
el t tion
RSP S80h BtoBa1en 1 e B AEY Gheonrect st cPErdhe al-
depmynadiaveea Cmrftﬁ_’@rlémi Isit r actsmﬂ:aéﬂcé lbgusﬂﬁé; eartemdt%aﬁe s0
h d I e t ha n e

e st ad O4lcndt tisflnSdidS, Pohul MRfe0 et Sen -
éBﬁnﬁéﬁlﬁﬁoﬁteﬁ%%tfﬁﬂmwmﬂyhﬂﬁedeMWérdEo remain in

substantially the sane attitude even if the cog- ged
gelt . other power transm ssion neans itself turns

BsPAELELR: 1D THe ObViGREUFBaSuppBRtrAg Cfe Haing used in

aheglosiebnthe p@ple%tlng epdsittibe,fi e Pl 866vE Neecribed
exit end of the track may

LHE5%aTTY erorTorrt natrHEReFFbegn” Slso b used” in Upwards

or downwards inclined positions, for example in auto ramps

. Or equivalent.

It is further obvious to the gkilled person that the lead-
ing ends of the pallets in the direction of motion can
also be guided by a curved track. This structure works
well especially when the pallet is rising from the lower
level to the upper level.

It is likéwise obvious to the skilled person that, instead
of being driven by the pallet coming after the one whose
direction of motion ig being changed, the idler 8 can be
driven in other ways; for example by a separate drive ma-
chine or by the drive machine or equivalent of the pallet
track. The idlers 8 can be controlled synchronously e.g.

- from the drive sprocket 3 sc that the pallet 1 remains in

a horizontal position while the idler 8 is turning. The
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above. For exanple, the notion of the rear end of the
pal - let may be controlled by a suitable guide

Vvag&%% 5F so 15 that the rear end can not r';F'DFumumomnl
thus also prevent- ing the front en

nnving downvar ds. In addition, it is obvious that,
i nstead of being used in a hbrizontal oper ati ng

' e abagyve-described ans ort nveyor
EPRhEheRaioly PN e icehiEn did GBIy qind  the
iLdéernéd qposile oABplewentsanpl g- |nsaugoq0@gpsl b:ﬂflt trans-

en [ Vi d
B80Tl 5 LB BB AL AL rpion o
8 diniget i protkebt i%o na@@n t&ﬁs d Bergyud dedhiep asmrrhaecahous

: Ebﬁﬁiﬁol TBES 8/ Lgilf[&ﬁcﬁcﬂ’ﬁg]‘sde\yﬁ!é @SP§C{1§EJ&¥ e%%n Wit 5

Eallet LS r|S|n% omthe lower level tot
Bdef. 080the Paliekelrse BHYi Bacesw iy dg |1%ﬁt@i§m the

tbaherd nafeme qfalm%wgatdravamsbané@efﬂainl ehc®OMtMEr that
after t oqﬁ?mho§§ éﬂggﬁion of Hptlon i s bein

tRahget, Theé e dgt Y PR ERST AT b RePPRRTSEE fr
exanple by a separate drive na- chine or by the drive

fgcque Etﬁgglygbgqgl f thetﬁgllgﬁ%ﬁ%%iraCksogfrBhét the

_ | ers can be con synchr
1@Rber | e mepr Oofee 3 ﬁidﬂmt di figepiald efrdmr ¢hmitnsdégrribed

5200, SO0 Lty i RS T O paner

BEY weatiet Neshrped it oketlar abademicaticfisor Sncamiph case
w@l eqest eflag- g:esé%m Ogped beblir b Pl MS8LPBr with a
ﬁﬂ gag guara synchronous nut al notion of the
e ock‘sétml 1 hePhe \#@H %@ﬁ%ﬁ%@ng: the
ke)11: 30 ahagofalm hupeomu:ag d@dEﬁEaﬁlbﬁs usmld thﬁ%l wheel, Zthe
. n (0] e not cessaril e ocat e
T TE OF okhe BRiosh BETRE RIS SPhon ) cPRor i onal
etz tdht thies Bﬁ]lﬂt‘ wathhehzd ubnddntatrioren t«rli]El change

Cﬂif:ll\ff_:le LK 2 1:1011%t 1'53 fcﬁﬁ.hgi*egg¥%8f§ {:P.La wheels of

er son that t
thugeer patl ¢E9mamsat ah@@rr:ssu @emulabnveuslmsu.@adc@mmct with

' 1ﬂqugggﬂbotton1|ndentatlons the |dler

- In addition, instead of guiding the pallet by engaging the
currently trailing wheel, the idler 8 may also guide the

pallet by engaging some other suitable part, e.g. by a

special shape of the bottom of the pallet or by a corre-
: spondlng part.

9
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may have V-shaped or sinmilar indentations, in which
case 15 the idler may resenble e.g. a snmall hub.

W@ﬁbg,@bg% instead idler may al so have three pgigiaiofRos21
of the wheel of center of the idler with during the

contact. It is 20 three pallets are always the idler.
four-blade inpeller with a df3 four indentations, the
i defyations. In this case, the pallet fromthe the
rotational three indentations will change stil
preferable that wheels of sinultaneously in contact

Vit | etaiskel t £9R, ol e gﬁ'r@ﬁgohh%fp%bﬁhnbﬁf a pal-
agi the, current railin ee the idler 8
EQ%: gb o7 HT t Pre Q@e%%$lé§aby%%nq%©qn@b Bifepnd of a
Sthlﬂatr&é;icﬂ"tpacﬁcbnv@y@f &y sgacialeshapen 0¢mi8ﬁ‘ E%hgﬁbﬁﬁ con-
t or a corr.e- spondi ng
260 o1 BRLIFER G0 SB00D, i CERPVEL o0 AdiERFiGiPn move
feor &ﬂﬁuﬁﬁ&mpﬂﬂnﬂaﬁdkﬂﬂhan1Uﬂé ¢Eﬂﬂ@ﬁsOEo&1ﬂgl1?|ehe(ikturn
5 at .the end o

: ??éﬁ%gbgﬁlgg%%% %# ﬁh1QQU|vé?oﬁteh?nd%ﬁﬁ%ﬁﬁ??aﬂgp%??lon of
ddre E@b@tt &) paE’I ethenued rpepinghete ayeEliely in substan-
il Ahd e M@ Aldd UBYachRYe) chl2tithecRBhLEhanging
moving in the return Irectio and
EHSSH r &8t | Bechf TREPESn Bhat t Wargae) e@ucqqt:,csn clriagee the

kaeailiedt vdpadd etnd NpSLURSE ) in the direction of travel
is guided by positive contrecl from the level of the trav-
eling direction to the other level, characterized in that
the trailing end of the pallet (1) as seen in the direc-
tion of motion is guided by means of a supporting element
(8), said supporting element (8) being rotated by means of
the pallet immediately following the one whose direction

of motion is being changed.
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2. A method according to claim.l, characterized in that

during direction change the trailing end of the pallet (1)

as seen in the direction of travel is guided by positive

control by means of the supporting element (8) both from

the upper level to the lower level and from the lower
- level to the upper level.

3. A wethod according to claim 1 or 2, characterized in
that during direction change the supporting element (8) is
rotated by means of the pallet immediately following the

one whoge direction of motion is being changed.

4. A method according to claim 1 or 2 or 3, characterized
in that during direction change the supporting element (8)
- is rotated by means of those wheels (5a, 5b or 6a, 6b) of

the pallet immediately following the omne whose direction
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10 tially the sane attitude throughout the _
di rection-changi ng phase in such manner that during

iLrecti change the trailing end of the pa'ﬂ(?f/lrfzaaﬂoooml
Wl RERLE

ection of travel is guided by positive

control fromthe level of the trav- eling direction to
the other level, characterized in thag 15 the traiLing

d e [ ) n he dire tion.o
%gtfgﬁlls gﬁ? k%%6§} cﬁ§n§§$ aa@ﬂ%pornﬁhg%gFgwgﬁt in the
fayeckivn suppovtaheielwremal{8).being rotated by
means of the pallet inmmediately follow ng the one
whose direction _of notion is being changed. 20 2. A
ret ABd 2ReesREIAgfPE charaing ¢hear dérectied of mivdtion of a

gurisg diy aﬁé-\k%m% changeed e t5Ai I9ng end é?ﬂ‘ the tpﬁf’%* &hd of

as seen i he direction of travel ui ded
éos‘?lfafwor&:o nEPBYEBYT nedins SERLVRESREipp dﬁ’-t i W gl ghe n*@qq@nsport

Eehvophh thonpadlébe yppearkevelipledt ke |a0‘ﬁ%wé3.ev’€i‘ansm1 s~

h I I
PEORORSRRt o Gt 57 HANLE s ZHh Ak oPPIERT Pelt (2)

thaé dbaimg n:lnrsut:homamhangehhhethuppauuleﬁg &Io@riwd in the
t n t.h aI et i nmmedi at

?Q?%‘%Cﬁp c{nﬁ %%%%P gg_% %’l rectalrgfn SF9mia VS BB ﬁ"g dif-

dle‘lﬁl Alnan holde apsdidftagmbving aim ther r2tarrr3,direc-

d h eqti ngee t
%ﬂg@ﬁf?ﬁ%g% ST (pStie s, SheremBl doR ¥ WBrien of

eP3lkey ispchpngad bBFréng the pallet immstibat@intially

tlod | ehen Ga e 1Rk HHUte GiHeO rﬁl%c%qgéf %%%1 ng. éphase
PCT/ FI1.2004/ 000621 14 , of notion i s bei ng changé
T PBPERBLES| (FIRFLIfittechi GHHRRCR & %Pm?ﬁ*é (8) ar-

pEidest . tH. gAndapﬂau:ath cflqredﬂiangldﬂgmgéelméé e@i:h@%ﬁg end
II (1 ing .o S
%%a)\ttlg%) %f(ta’%e d %f %%rgﬁépg?’? g’&ﬁ\? &Pnor'af Eravel by
wt\nézleempntmlmﬁmm ttlh@némleﬂ ofomhey aratvike ipgl Idrection
o) 13 eoﬁﬂé'P' ed L9, A JHMEL LS é In L TERDS sr{l%vpoqn%lng
t *(2)

t.he pa [ets, suc as a cogge
element {8) has been arranged to be rotated by means of

the pallet immediately following the one whose direction

of motion is being changed.

6. An apparatus according to claim 5, characterized in
~that the supporting element is an idler wheel freely ro-

tating on its axle and having in its surface a number of
indentations (12) corresponding to the wheels {(5a, 5b, 6a,
6b} of the pallet (1). '

7. An apparatus according to claim 5 or 6, characterized

in that the supporting element (8) is placed at the end of

- the track in such a way that the supporting element (8)

can be positively rotated by means of the wheels (5a, B5b,
6a, 6b) of the pallet (1).

8. An apparatus according to claim 5, 6 or 7, character-
ized in that the supporting element (8) is placed at the




or a chain, in such manner that the pallets noving in
the 10 direction of travel have been arranged to nove

wonoekodtbr ferent [evel than the pallets novi ngot/grzbdmoos21

return direc- tion, and in which apparatus the
direction of notion of the Eallet I's changed keepi ng
the pallet in substantially the sane attitude

telmdoughottite t beadkr eiaf | @acichangvag phase. 18nsal dsupporting

us, £LONMPLi Sing a supportin | ement. (8) ar-
Rt o R P ng AP aUE I8 KA GE (HE TROATS ngE the
ehgelef (Bhe P&l | ¢a,( BblaoSedr ipalihe ditesdi&eDdf follow-
tr.av b itive. control fromthe lLevel . of the :
£ gvg \iené{gn%l P‘?%%:%% ocglﬁ:f%g]tcﬁ-le Oof{ Rertravef, b%ﬁ%?aﬁgﬁlﬂg%‘éd
in that the supporting 20 el enent (8) has been
arranged to be rotated by neans of the pallet
i mredi ately foll owi ng the one whose direction of
notion is being changed. 6. An apparatus according to
claim5, characterized in 25 that the supporting
element is an idler wheel freely ro tating on its axle
and having in its surface a nunber of indentations
(12) corresponding to the wheels (5a, 5b, 6a, 6b) of
the pallet (1). 30 7. An apparatus according to claim
5 or 6, characterized in that the supporting el ement
(8) is placed at the end of the track in such a way
that the supporting element (8) can be positively
rotated by neans of the wheels (5a, 5b, 6a, 6b) of
the pallet (1). 35 8. An apparatus according to claim
5, 6 or 7, character- ized in that the supporting
el enment (8) is placed at the WD 2005/ 042391
PCT/ FI 2004/ 000621 15 end of the track in such a way
that the supporting elenent (8) can be positively
rotated by neans of the wheels (5a, 5b, 6a, 6b) of
the pallet immediately follow ing the one whose
direction of notion is being changed. 5




