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RAMP OR ESCALATOR FIELD OF THE | NVENTI ON The present
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escal ator as defined in the preanble of claim 1.

BACKGROUND OF THE INVENTION In prior art, a

travel ator, noving ranp or escalator is known which
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each being implemented as an endless loop. The drive
elements are usually link chains or toothed belts.

A number of conveyor platforms, such as pallets, are
arranged one after the other and secured to the first.
and the second drive elements. At the driven end of
the conveyor, the first drive element is passed over a
first driving pulley rotated by the power means and at
the non-driven end over a first diverting pulley. The
second drive element is passed at the driven end of
the conveyor over a second driving pulley rotated by
the power means and over a second diverting pulley at
the non-driven end. Arranged at the driven end are
synchronizing means for mutual synchronization of the
first driving pulley and the second driving pulley.

The elqngations of the drive elements at the non-
driven end of the conveyor may be different.

In conventional prior-art travelators, moving ramps
and escalators, the transport length of the conveyor
is reasonably short and the link chains usually em-
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el ements are of a very heavy design. For exanple, the
effective diameter of the drividg pulley may be of

the order of 60 cmand the chain pitch 130 - 150 nm
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drive elenments used, such as link chains or belts, are

also_quite thin, so their elongations and accordlngly
Further, there has arisen a need for low-construction

travelators, moving ramps and escalators designed to
be mounted directly on a fixed base, such as a floor,
without any special pits formed in the fixed struc-
ture, such as the floor of a building, for embedded
mounting of the frame and machinery of the travelator.
In the frame structure of a travelator, moving ramp oxr
escalator mounted on a fixed base there is very little
space for the drive machine of the conveyor, and
‘therefore the diameter of the driving and diverting
pulleys can not be very large and correspondingly the
drive elements used, such as link chains or belts, are
also quite thin, so their elongations and accordingly
the difference of elongation may become large enough
to cause problems. For example, if the drive elements
"used in a 100 m long conveyor are link chains with a
pitch of 5/8”, then the elongation of the link chain
may be as much as about 30 cm. The difference of elon-
gation of the link chains used as first and second
drive elements may be e.g. about 10 cm. The difference
of elongation becomes the more pronounced the longer
and thinnexr the chains are.



the difference of elongation may becone | arge enough

to cause problens. For exanple, if the drive elenents
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pitch of 5/8", then the elongation of the |ink chain
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transport platforms especially near the non-driven end

of the conveyor tend to move in a position differing
from the mutually parallel position at the driven end,
that is to say, in an oblique position relative to the
transport direction, which may result in the transport
platforms being stuck on their guide rails, thus stop-

ping the conveyor.

OBJECT OF THE INVENTION

The object of the present invention is to overcome the

above-menticned drawbacks.

A specific object of the invention is to disclose a
travelator, moving ramp or escalator in which it is
 possible to use longer and thinner cheap drive ele-
ments requiring a lower tolerance accuracy than be-

fore,

A further object of the invention is to disclose a

travelator, moving ramp or escalator in which unegual
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invention is to disclose a travelator, noving ranp or
escal ator in which the transport platforns are

preveatediddtaiBgesbiSg | BEO tdiz OBl OsEt kBN disclose a
relaglve go the transport direction H t he non- drh eﬁ th
end 6FVR&3ECRveyBPV BRI BRI BESER PRSGRGECTHELR  Whic €
| NVENThONpOre pleeforos iaxecipeneanamreidzérchxy getatine into an

di SCBB%%%glaal _péé‘ﬁ:f&?‘r EQEQE@L%@ Qn PALt QL A CLALM T35 rection

ot her of the invention are c aracterize
by whht the n@rﬂsérréyea PRdt A€ BhReFOBVEYAE: | nventive
enbodi nents are also presented in the description

veRREPE PBNERRPTaPly. bR BB RREMAEBL Ol cati on can
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the characterization part of claim 1. Other embodi-
ments of the invention are characterized by what is
disclosed in the other claims. Inventive embodiments
are also presented in the description part and drawings
of the present application. The inventive content dis-
closed in the application can alsc be defined in other
ways than is done in the claims below. The inventive
content may also consist of several separate inven-
tions, esgpecially if the invention is considered in the
" light of explicit or implicit sub-tasks or in respect
of advantages or sets of advantages achieved. In this
case, some of the attributes contained in the claims
below may be superfluous from the point of wview of
separate inventive concepts. Within the framework of
the basic concept of the invention, features of dif-
ferent embodiments of the invention can be applied in

conjunction with other embodiments.

According to the invention, the conveyor comprises
second synchronizing wmeans, which have been arranged
at the non-driven end for mutual synchronization of
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nizing means at the drlven end comprise a first syn-
chronizing shaft to.whiech a first power means is con-
nected to rotate it; a third driving pulley mounted on
the first synchronizing shaft; a third diverting pul-
‘ley mounted on the same shaft with the first driving
pulley; a third drive element, which is passed as an
endless loop over the third driving pulley and the
third diverting pulley; a fourth driving pulley
mounted on the first synchronizing shaft at a distance
from the third driving pulley; a fourth diverting pul-
ley mounted on the same shaft with the second driving
pulley; and a fourth drive element, which is passed as
an endless loop over the fourth driving pulley and the
fourth diverting pulley.

In an embodiment of the invention, the synchronizing
means at the non-driven end comprise a second synchro-
nizing shaft; a fifth driving pulley mounted on the
second synchronizing shaft; a fifth diverting pulley
mounted on the second synchronizing shaft; a sixth di-
verting pulley mounted on the same shaft with the
first diverting pulley; a fifth drive element, which
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transport platforms.

In an embodiment of the invention, the second synchro-
nizing shaft is inside the track of motion of the
transport platforms, arranged between an upper trans-
port portion and a lower return portion of the trans-
port platforms. Using this arrangement, the length of

the structure can be reduced.

In an embodiment of the invention, the axis of rota-
tion of the first driving pulley is on the same second
axis line with the axis of rotation of the second
driving pulley. The first synchronizing shaft is at a

“distance from the said second axis line.

In an embodiment of the invention, the first synchro-
nizing shaft is outgide the track of motion of the

‘transport platforms.

In an embodiment of the invention, the first synchro-
nizing shaft is inside the track of motion of the
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LIST OF FIGURES

In the following, the invention will be described in
detail with reference to embodiment examples and the
attached drawings, wherein

Fig. 1 presents a diagrammatic side view of an embodi-
ment of the drive arrangement of the conveyor of the
travelator, moving ramp or escalator of the invention,
and

Fig. 2 presents a top view of the drive arrangement
shown in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 and 2 are diagrams representing a low-
construction horizontal travelator mounted on a fixed
base, such as a floor or other support, which means
that no pit needs to be made in the fixed base for the
travelator machinery. In the following description of

an example, the invention is described in connection



In an enmbodi nrent of the invention, the first drive

el enent and the second drive el ement are toothed
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The @@@w@wgr;@ssdnpmﬁmeby a power means 1 is referred to
as the driven end 3. The other end of the conveyor 2,

which is not provided with a power means, is referred

to as the non-driven end 4.

The conveyor 2 comprises a first drive element 5 and
second drive element 6, which are at a distance from
each other and parallel to each other, each being
formed as an endless loop. A number of transport plat-
forms 7, which in the example are pallets, have been
arranged one after the other and each one of them is
fastened from one side oriented in the transport di-
rection to the first drive element 5 and from the
other side oriented in the transport direction to the
second drive element 6. The first and the second drive
elements 5 and 6 may be link chains or alternatively
toothed belts.

Placed on one side of the conveyor 2 at the driven end
3 of the conveyor 2 is a first driving pulley 8 ro-
tated by a power means 1, and a first diverting pulley
9 is provided at the non-driven end. The first drive
element 5 is passed over the first driving pulley 8
and the first diverting pulley 9.
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A third diverting pulley 16 is mounted on the same
shaft with the first driving pulley 8. A third drive
element 17 is passed as an endless loop over the third
driving pulley 15 and the third diverting pulley 16. A
fourth driving pulley 18 is mounted on the first syn-
chronizing shaft 14 at a distance from the third driv-
ing pulley 15. A fourth diverting pulley 19 is mounted
on the same shaft with the second driving pulley 10. A
fourth drive element 20 is passed as an endless loop
over the fourth driving pulley 18 and the fourth di-
verting pulley 19. Thus, the driving power is trans-
‘mitted to both drive elements 5 and 6 via the same

synchronizing shaft 14.

A similar synchronization arrangement is also provided
at the non-driven end 4 of the conveyor 2, where the
conveyor 2 comprises second synchronizing means 13 for
mutual synchronization of the first diverting pulley 9
and the second diverting pulley 11. The second syn-
chronizing means 13 at the non-driven end 4 comprise
as an egsential functional part a second synchronizing
shaft 21. A fifth diverting pulley 22 is mounted on



Correspondi ngly, on the other side of the conveyor 2

at the driven end 3 of the conveyor 2 is a second
Wer2005/4837q3ul | ey 10 rotated by the power neans PCTAM0E/000049

second diverting pulley 11 is provided at the non-

driven end. The second drive el¥hent 6 is passed over

the second driving pulley 10 and the second diverting

pul | %ellse&n&h% ﬂEh¥8 Qﬂ 3’3Hﬁ fb{St Adrél\éitr}g diverting

~pulley 8 and the secon r|V|ng are
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puI | &} &t A2t Hilegaaepvdran e*hl%t fifths djyesédngs mp ley 22.
endl ass éﬁﬁﬂ:k@véivéf*@lﬁ@| pdnaiy VNG PuhbeNtda @nd t.tHé? same

ourth drlvhigypulley
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. the driv ower tr mtted to both
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shaft 14. A simlar synchronization arrangenent is
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2, eret conveyor rrses
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the thesterflirderdidiga pelel @®hd conveyor 2 to its exit end 3
and wvice versa along a transport track consisting of
upper supporting guide rails provided in the conveyor
frame 28. At the exit end 3 of the conveyor, maintain-
ing their position and orientation, the pallets move
cnto a lower return track consisting of lower support-
ing guide rails provided in the conveyor frame, where
the pallets 7 return in the opposite direction rela-
tive to the transport direction of the conveyor to the

entry end 4 of the conveyor.

From Fig. 2 it can be seen that, as the axis of rota-
tion of the first diverting pulley 9 is on the same
axis line I, with the axis of rotation of the second
diverting pulley 11, the second synchronizing shaft 21
is at a distance from the said first axis line L; out-
side the track of motion of the transport platforms 7.
Similarly, at the other end of the conveyor 2, the
axis of rotation of the first driving pulley 8 is on
the same axis line L; with the axis of rotation of the
second driving pulley 10 and the first synchronizing



and the second diverting pulley 11. The second syn-

chroni zi ng neans 13 at the non-driven end 4 conprise
WE208H0823%ent i al functional part a second syncHMGHFR2§03§00049

shaft 21. Afifth diverting pulley 22 is nounted on WD

2005/ 082769 PCT/ FI 2005/ 000049 1D the second

synchroni zing shaft 21. A sixth diverting pulley 23
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pullglg.lg__l Afifth rlvg el ement 24 'is passed as an
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drive elenment 27 is passed as an endl ess oop over

severfth diverting pulley 25 and the eighth dlvertlng

pul l ey 26. Thus, at the non-driven end 4 the load is
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of the caonveyor toits exit end and vice versa
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supporting guide rails provided in the conveyor frane
28. At the exit end 3 of the conveyor, maintain- ing
their position and orientation, the pallets nove onto
a lower return track consisting of |ower support- ing
guide rails provided in the conveyor frame, where the
pallets 7 return in the opposite direction rela- tive
to the transport direction of the conveyor to the



entry end 4 of the conveyor. FromFig. 2 it can be
seen that, as the axis of rota- tion of the first
Wl 20839927 pulley 9 is on the same axis |ine LBCTFRENS/000049
the axis of rotation of the second diverting pulley
11, the second synchroni zing shit 21 is at a

di stance fromthe said first axis line L1 out- side
the track of notion of the transport platforns 7.
Simlarly, at itiha ddhefenidRie thenkgryeyor 2, the
axis of rotation of the first driving pulley 8 is on
the sane axis line L2 with the axis of rotation of the
second dri vi ngpopdrt eweafs and the first synchgfoni zi ng
WD 2005/ 082769 @g;!§52005/000049 11 shaft 1%Uis at a
di stance fromthe €ai'd second axis line L2 {3 tsi de
the track of mbtivem a¢fnd he transport platfofas 7.

Thi s arrangenmgnt_;pestd g pallets 7 to e at the
entry and exit_ en ofttt?h?éconveyor from t@\ﬁl ower

return track tidnste digper eleawsibort track affd vice
versa past theepyaehiddiva Rdctlafts 14 and Zh. The
invention is not limted.to _the enbodi nent ea}m pl es
descri bed abo&gﬁqsﬁﬁréaé’,la%gﬁf“\/ari ations aré7
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12 List of reférence nunbeé means (1
conveyor (2) sgcondndaayifg) pudilekaytetty padoQ4)

second diverting pulley (11)
first synchronizing means (12)
second synchronizing means (13)
first synchronizing shaft {1l4)
third driving pulley (15)
third diverting pulley (16)
third drive element (17)
fourth driving pulley (18}
fourth diverting pulley (19)
fourth drive element (20)
second synchronizing shaft (21)
fifth diverting pulley (22)
sixth diverting pulley (23)
fifth drive element (24)
seventh diverting pulley (25)
eighth diverting pulley (26)
sixth drive element (27)
first axis line (L1)
second axis line (L2)
conveyor frame {28)

balustrade (29)



first drive elenent (5) second drive el enent (6)
transport platform (7) first driving pulley (8)
first diverting pulley (9)]i%econd driving pulley (10)
second diverting pulley (11) first synchronizing
means (12) second synchronizing nmeans (13) first
synchroni zing shaft (14) third driving pulley (15)
CRATME diverting pulley (16) third drive elenent (17)
fourth driving pulley (18) fourth diverting pulley
(19) fourth drive element (20) second synchroni zi ng

1 shaftrdddlatds f thboHine rddmt RUId=48 1630, ising
di verting pull ey (23@ fifth drive el enent (24)
seventh RRPweF therppullley §®5)  eighth diverting pul |l ey
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second axi's I'rne conveyor Trafe rade
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-- a first drive element (5) and a second drive
element (6), which are at a distance from each other and
parallel to each other, each being formed as an endless
loop,

-- a number of transport platforms (7), such as
pallets or stairs, which are arranged one after the other
and secured to the first drive element (5) and to the
second drive element (6),

-- a first driving pulley (8), which 1is
disposed at the driven end (3) and over which the first
drive element (5) is passed, said first driving pulley
being rotatable by the power means (1),

--a first diverting pulley (9), which is
.disposed at ﬁhe non-driven end (4) and over which the
first drive element (5) is passed,

-- a second driving pulley (10), which 1is
disposed at the driven end (3) and over which the second
drive element (6) is passed, said second driving pulley
(10) being rotatable by the poWer means (1),

-- a second diverting pulley (11), which is
‘disposed at the non-driven end (4) and over which the
second drive e_lement {6) is passed,

_ -— first synchronizing means (12) arranged at
.the dri{ren end (3} for mutual synchronization of the
first driving pulley (8) and the second driving pulley

(10}, characterized in that the conveyor (2) comprises



- a conveyor (2) having a driven end (3), which is

driven by the power neans il:, and a non-driven end

(4), which has no power s, said conveyor

conprising -- a first drive elenment (5) and a second

drive elenment (6), which are at a distance from each

other and parallel to each other, each being forned

Sesoad 3ﬁntbssnltimgxmeana.nhhberwhichrBHSQObéen arranged

forns su ch(ﬁs(%gallets or stairs, which are
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6 -- afirst driving pulley (8), which is disposed
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f|r dr|V|n
%lél ng ro%%%bl eé’%f‘é Elfp?a rreéllﬁ% (E?,h--gv?l?rs?nd (4)
cahpeide ng pul | ey (9) mhlch is disposed at the
non-driven end (4) .and over which the first drive
el enerft ?%504@;%%gﬁﬁi?nlzln§'§@@éﬁd (@dilvi ng pul | ey
(10)- é{\hfff‘tlﬁsdl%rc'@ﬂ?g?gpﬁlé)pe(ﬁ en?h?é}g {3)m ed on
over which the second rive el enent IS passe

tbﬁu&ﬁ@ﬂﬂﬁnﬂYﬂﬂhnnnu}qmﬂIs@@ft(ﬂaﬂ)belng rotatable by

th econ er.ti
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first synchronizing neans (12) arranged at the driven
end 13 FbFtutthy e sgheneBhi 214€) onvWbiichhds massed as an

I u
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siprch shomut isynowldriyzi(Bd)neans (13), which have been

arrqufdseventh diverting pulley (25), which is mounted
on the second synchronizing shaft (21) at a distance from
the fifth diverting pulley (22},

- an eighth diverting pulley (26), which is mounted
on the same shaft with the second diverting pulley {(10),
and

- a sixth drive element (27), which is passed as an

endless loop over the seventh diverting pulley (25) and

the eighth diverting pulley (26).

2. A travelator, moving ramp.or escalator according to
B claim 1, characterized in that the first synchronizing
means (12) at the driven end (3) comprise

- a first synchronizing shaft (14), to which the
power means (1) is connected to rotate it,

- a third driving pulley (15), which is mounted on
the first synchronizing shaft (14},

- a third diverting pulley (16), which is mounted on

the same shaft with the first driving pulley (8),



at the non-driven end (4) for nutual synchronization
of the first diverting pulley (9) and the second
diverting pulley (11), andXxharacterized in that the
second synchroni zing neans (13) at the non-driven end
(4) conprise - a second synchronizing shaft (21), - a
fifth diverting pulley (22), which is nounted on the
secondasyhthdodirzivegedbabht( 21)7,) ,- whisixtis dbaeidd ngs an
#ng¥ i23 , Wwhich_is nmounted on, the sane shaft wth
SREECFT r SPORI CERLT gty (dyiving ppidgyarilye and the

£18! e vd2ing Whitahey S(ipassed as an  endl ess | oop over
the fifth diverting pulley (22) and the sixth
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amliverting pulley (26). 2. A travelator, noving ranp or

escal ator accordi.ng t cl ai characterized in_that
The T 1 o BT M ket Do) aclt v et i 20
er(BleENsdiseoved théStos¥pEhaERVZhAOpRhakl, ((14), 4:1 the
whi ch the power neans (1) is connected to rotate it,
fourth wliverdring mylgem é§l9()15), which is nounted on
the first synchronizing shaft (14), - a third
diverting pulley (16), which is nounted on the sane
3 .shaf ttrwivte] attloer, f imestirdy | vang mo | egcéBator according to

claim 1 or 2, characterized in that the axis of rotation
of the first diverting pulley (9) is on the same first
‘axis line (L;}) with the axis of rotation of the second
diverting pulley (11); and that the second synchronizing

shaft (21) is at a distance from the sgaid first axis line

(Li) .

4. A travelator, moving ramp or escalator according to
claim 3, characterized in that the second synchronizing
shaft (21) is outside the track of motion of the

. transport platforms (7).

5. A travelator, moving ramp or escalator according to
.claim 3, characterized in that the track of motion of the
~ transport platforms comprises an upper transport portion
.' and a lower return portion; and that the second

B synchronizing shaft (21) is inside the track of motion of



15 - athird drive elenent (17), which is passed as

an endl ess | oop over the t |rd driving pulley (15) and

the third diverting pulle (16) - a fourth driving

pul ley (18), which is nmounted on the first

synchroni zing shaft (14) at a distance fromthe third

driving pulley (15), - a fourth diverting pulley (19),
thwhi chrasspount e ladiotrine saﬁﬁ)shaﬁtrahghdthéemwaﬂni the

rivin puI ey ( fourth drive el ement
t?aﬂﬁpo%r 59 g@e&hfs rgﬁurélnaogggolnoop over the
fourth driving puIIey (18) and the fourth diverting

pulley (19). 3. A travelator, noving ranp or escal ator
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axis of rotation of the first diverting pulley (9)
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noti on of the transport platforns (
sqqogifklagtisr 1imsvi(hg) ranp or escal at or accordlng to
claim 3, characterized in that the track of notion of

the transport platforms conprises an upper transport
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transport platforms (7).

- 8. A travelator, moving ramp or escalator according to
claim 6, characterized in that the first synchronizing
shaft (14) is inside the track of motion of the transport
platforms (7), arranged between the transport portion and

the return portion.

9. A travelator, moving ramp or escalator according to
any one of claims 1-8, characterized in that the first
drive element (5) and the second drive element (6) are

link chains.

10. A travelator, moving ramp or escalator according to
~any one of claims 1-9, characterized in that the first
drive element (5) and the second drive element (6) are

toothed belts.



transport portion and the return portion. 6. A

travel ator, noving ranp or gﬁcalator according to any

one of clains 1-5, charactérized in that the axis of

rotation of the first driving pulley (8) is on the

same second axis line (L2) with the axis of rotation

of the second driving pulley (10); and that the first

synchroni zing shaft (14) is at a distance fromthe

said second axis line (L2). 7. A travelator, noving
1tamp drroesgdaltaror reaciordli ngmp o orclaicalftohaentedizgdto

in that the first synchronizi af t I S outside
e PFEck® gf ﬁ%?f%% 0 {ﬁ E%ﬁ@ﬁg?flﬁéétfb?nst the
tBavAldtewel atoiingDVi Agnp anpOr egealatek acepr dlang 1 Bw-

claim6, characterized in that the first synchroni zing
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transport portlon an e return por )
travel ator, noving ranp or escalator according to any
one of cIainB 1-8, characterized in that the first
drive elenment (5) and the second drive elenent (6) are
link chains. 10. A travelator, noving ranp or
escal ator according to any one of clainms 1-9,
characterized in that the first drive elenent (5) and
the second drive elenment (6) are toothed belts. 17
11. A travelator, noving ranp or escal ator according
to any one of clains 1-10, characterized in that the
travel ator, noving ranp or escalator is a | ow
construction travel ator, noving ranp or escal ator
nmounted on a fixed base, such as a floor or other
support.



