Lift for transporting a | oad by neans of a novable traction neans The

i nvention relates to a lift for transporting at | east one | oad by neans of
at keastzone novable traction nmeans, according to the introductory part of
patent claiml1 and a |ift according to the introductory part of patent
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suitabl e choice of a coating. In conventional lift instal I ations the
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load.

In the past, a number of arrangements for traction means for the transport of loads were
proposed, in which each traction means is brought into contact with at least one body in
order to guide the traction means. The contact with the respective body limits the
movement play of the traction means and thus effects guidance of the traction means.
The boundary surface between the traction means and the body is in that case of great
significance for the efficiency of the respective arrangement. The form of boundary
surface influences, for example, the friction between the traction means and the body and
influences wear phenomena which can be caused by the contact between the traction
means and the body. Bodies can be used which have a coating at places at which the
traction means is disposed in contact with the body. Contact between the body and the

traction means can be optimised by a suitable choice of a coating.

In conventional lift installations the traction means for lift cages or counterweights are, for
example, usually brought into contact with at least one roiler and/or at least one slide
element. The rolier or slide element in that case has an influence on the instantaneous

physical arrangement of the traction means and, in particular, on movement of a



element. The roller or slide elenent in that case has an influence on the
I nst ant aneous physical arrangenent of the traction neans and, in

par i cul ar, on novenment of a | ongi tudi nal section of the traction neans
not only in longitudinal direction, but also in transverse direction of
the longitudinal section. 1In conventional |ift installations, rollers are

usual l'y HdeH for dlfferent pur poses, fdr exanple as drive rollers or also

as defle I hd respective, traction. ve roller
can be sgoftn R%q{’)é?régt%g non By I{@Ct&)ﬂ 61835%8%8'&%'5‘90 ﬁgd'tr%‘ét'?” ”tnﬂ%’r'l’b
tracti ontraesuesse d?mctnmmofsthpmgua@nalrsecmnpport roll er Is arranged with
respect to the traction neans in such a manner that the traction neans
stands in contact with a surface of the drive roller, which surface is
noved V\hencdiriwenthtrriavm inetdllationssralletsadre dsusilp disédh &dr differerit pufpdses decexantie

t 1t as tl ' h t of th f
The. dr1 vES Ot 1elP & el A PRl e o S B Re drm i PRA- o |ongi t udi nal
section of the traction neans is ali gned substantl ally parallel to the
direction in whk[ch thﬁ?surf er t

ce j vab i.S ondition the force
oo OB dberfatean e oL RS ptafol By X e, 215 ShudiLas, RIS b Moyl 4
directi Fnafﬁontrhﬁﬁg aRItrltmg p}lcmﬁwsa tlheSsmmb'rtrralIer isT hmw@]grvffiihrgte&gédtwtﬁearawuﬁ ously
partlcu ar \\e suite or nent. o L acti s in
Phet | ot iaals WEpleh & duarr 15 4PS BrSion He dRganas, nceamasy aith 3 Srfhbedy ahs of
t ract i ondtiveerolier edhichrsurfadd & movelSwiter! the €ridé folBoie dotateds AAd thaatraamneférobél at it
circular circ ne .about

| oops aroun the drive roll.er alon rent

o P Bt ansinet ko e CaetSh A th ectash i FHg BT DL e re | J MBS o

fj han onceoue]t £ lihdﬂbﬁy begriedin snguladaamrmiattalhengwwnv‘al SeTtioR @nthe tkdton m@glhlél
irection the tractlon s _accordgin . .changes at t ri er.

By cont r SAIGpE SrAALY Parle i Siecor Ui PEe Srecs B dYtHer TR

drive andoRdiich thenakoe trafiginigsibn Seivieahl @ivbomollsh ant trgctiont masﬁs PNioAgiaunal

Rather, a.torque is transm ssible to defl ectin hler % a tr Ctlﬁn

e, i PIEBI08 O 18 e TPEs SR ool THE ERE aHEroads PYSsY Paricuiaihel s

ci rcunf eigitdd RF abhiBeing Pesvieridhe ofifeStrattion ek o tHaf lohgitudited Hﬁ@dtioﬁghér@bf er

and the deflecting rol]er can set into rotation when the tr t|on

means i s hBWHERT0 #5d¥qve high 'e"tebeItEﬁfé'O’é FRAtigh MPapF sughe YIRATAR BN th a

tracti on gRanter Itrﬁhtsmdspsaarasaﬂ@ﬂfe drmtrondwont;raacltdm dl‘E@‘ﬁEErélﬂlét Iirbe doutden
entirely |oops around the deflecti

n on ul ar
o bt L aptalan e o e raller SO Op VNS S, OF fhoe Hian ohcyp this fog of
rollers guRIaHES @S ithe trbtfion AiehAs,! Bk longth fdrectitay bDUR Padtioas@sand Acdordinglase of

typi cal
yP changes at the drive roller.

By contrast to drive rollers, deflecting rollers are not provided with a drive and accordingly
are not suitable for driving a traction means. Rather, a torque is transmissible to a
deflecting rolter by a traction means which is brought into contact with the deflecting roller
along a circumferential line about the axis of rotation of the deflecting roller and the
deflecting roller can thus be set into rotation when the traction means is moved. Deflecting
rollers are usually brought into contact with a traction means in such a manner that the
traction means partly or even entirely loops around the deflecting roller along a circular
circumferential line about the axis of rotation thereof.

Deflecting rollers are used in lift installations for various purposes. In the case of typical
use, a deflecting roller is installed in fixed position with respect to a stationary support
structure of the lift installation in order to deflect different length sections of a traction
means in different directions. Forces engaging at the traction means are in that case
conducted into the support structure of the lift installation at least partly by way of the
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Patent Application WO 02/074677 discloses a lift installation with a drive roller for cables.

The drive roller comprises a roller body, in which several grooves for guidance of the
cables are impressed along a circumferential line, and a coating, for example a rubber or
polyurethane, coated on the roller body. The coating produces - by comparison with the
roller body - an increased friction between the drive roller and the cables and thus an
enhancement of the traction forces between the drive roller and the cables.

Patent Application EP 1096176 A1 discloses a drive roller for driving synthetic fibre cables,
preferably for a cable drive of a lift installation. The drive roller has grooves by which
cables are guided. The groove surfaces, which stand in contact with the cables, are
prepared in such a manner that they have - either due to a mechanical processing or due
to the application of a suitable coating - a defined surface roughness. The surface
roughness produces an increase in the coefficient of friction for contact between the
cables and the drive pulleys compared with an unprocessed or uncoated drive roller. The

traction forces transmissible between the drive roller and the cables are thus increased.



to the application of a suitable coating - a defined surface roughness. The
surface roughness produces an increase in the coefficient of friction for
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possibility of choosing the pressing force between the cable and the roller to be particularty
large. For this purpose, for example, the cable can be guided at the surface of the roller in
a groove which is so dimensioned that the cable is clamped in place in transverse
direction. Alternatively or additionally the groove can be so formed that the cable at the
base of the groove rests on a smaillest possible, sharp-edged support surface.

In departure from this example, significant other conditions are present in the case of
traction means which contain load-bearing cables of synthetic material, for example,
aramide. Whereas fibres of that kind are of low weight and can be highly loaded in the
longitudinal direction thereof, these are capable of a far smaller loading in the transverse
direction thereof than steel wires and are susceptible to damage by so-termed transverse
forces, i.e. forces acting transversely to the longitudinal direction. Since a traction means
in the case of contact with the roller and in the case of transmission of traction forces
between the traction means and the roller can be exposed to high transverse forces there
has been success, as traction means with load-bearing fibres of a synthetic material, with
traction means in which the fibres are protected by a sheathing. By way of example,
cables of aramide are known which consist of a core cable, which is formed by twisting
several strands of aramide fibres, and a cable casing surrounding the core cable in its

entirety. Resilient materials, for example elastomers such as polyurethane or rubber,
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advantage can be utilised to a high degree in the case of empioyment of synthetic fibre
cables, since synthetic fibre cables are usually flexible to a high degree and can

accordingly be guided along tracks with a relatively small radius of curvature.

Recently, belts have also been used as traction means in lift installations. These belts
usually contain several load-bearing elements arranged in the longitudinal direction of the
belt, for example elements of wire or strands of synthetic fibres. The load- bearing
elements are in tum usually embedded in a casing of a resilient material. Polyurethane or
rubber as a rule finds use as the material for the casing. Belts of that kind have the
advantage that they can have a high degree of flexibility in the direction which a belt has
the smallest extent transversely to the longitudinal direction. The high flexibility makes it

possible to use rollers with a small diameter as drive rollers. However, limits are placed on

miniaturisation of drive rollers due to the fact that for transmission of sufficiently high

traction forces between a drive roller and a belt a sufficiently large contact area has to be
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of rotation of the roller, but rather at an angle to
in the case of lifts with conventional synthetic fibre cables as traction means there is
manifested, for example, a high degree of sensitivity of these cables to diagonal tension. If
a synthetic fibre cable moved in its longitudinal direction is, for example, in contact with a
rotating roller and if the cable is so guided that the cable moves at the surface of the roller
not within a plane perpendicular to the axis of rotation of the roller, but rather at an angle to
this plane, thus moves under 'diagonal tension', then twistings of the cable about its
longitudinal direction arise in operation. Such twistings in continuous operation are
frequently not reversible. Twisting of a cable can increase in continuous operation in such
a manner that the strands of the cable are damaged. This effect can drastically reduce the

service life of the cable and lead to premature breakdown of a lift.

This effect is frequently particularly disturbing in the case of synthetic fibre cables since
these, due to the mechanical characteristics of usual synthetic fibres, do not have a high

stiffness against torsions.
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oper at i onyofRdy FBR UNSN Bfder i€ cdiefint Iataral tmevement of the belt. However, in practice it
has proved that a lateral guidance of the belt by groove flanks is accompanied by new
problems. Belts can, in fact, interact with the groove flanks in different ways. For
example, a belt can display wear phenomena particularly at places which come into
contact with the groove flanks in continuous operation. Deformations of the belt can be
produced with the contact with the groove flanks. These deformations can lead to
unstable running of the belt. For example, it can happen that the belt when running
through the groove suddenly wanders out over the groove flank and leaves the groove.
That kind of behaviour of a belt would be unacceptable in a lift installation, since

operational safety would not be guaranteed.

Proceeding from the problem stated in the foregoing the present invention has the object
of creating a lift for transporting a load in which the traction means moved for transporting

a load are guided in the gentlest manner possible.



produced with the contact wth the groove flanks. These deformations can
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a  Trictyrco8ihy: | Mere3bhREL -does not have to make a substantial contribution to the
mechanical rigidity of the roller and can in the first instance be optimised with respect to
the coefficient of friction for contact between the traction means and the coating.
Accordingly, starting out from a suitable material for a carrier a suitable coating for the
carrier can usually be found which, by comparison with the uncoated carrier, guarantees a

friction-reducing effect.

The friction-reducing effect can have, inter alia, the consequence that in the case of
contact of a traction means with the coating such forces which act when the traction
means moves transversely to the directional movement of the traction means are reduced
by comparison with contact between the traction means and the carrier. Due to the
reduction in the forces acting transversely to the direction of movement the traction means
is guided in a more gentle manner at the roller than if no coating were present. The
reduction is greater the lower the coefficient of friction for contact between the friction

means and the coating.



The friction-reducing effect can have, inter alia, the consequence that in
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for the contact between the cable and the roller. A low friction between the cable and the
roller improves the possibility of the cable sliding, instead of rolling, under diagonal tension
transversely to the longitudinal direction of the cable. This limits the torsion of the cable

and counteracts damage of the cable due fo excessive torsion.

In this manner it is achieved that no torsional moment or a comparatively low torsional
moment - referred to the longitudinal direction of the traction means - acts on the traction
means when the traction means runs obliquely over the roller and is then brought into
contact with the coating. This configuration is particularly advantageous in the case of use
of cables which have a high degree of sensitivity relative to diagonal tension and

accordingly cannot be loaded by large torsional moments with respect to their length

direction.



transversely to the longitudinal direction of the cable. This limts the
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gui ded V\naisﬂ"a&%/%@ﬁa?ﬁ cally positive couple in a groove, which is forned at
the surface of a roller, during circulation around the roller, for exanple
when the shape of the groove at the base of the groove is adapt ed to the
shape of Belte asrtwisiscahies peyrilyfdo @t havera Fungdifgosseetion and accordingly can be

guided with a mechanically positive couple in a groove, which is formed at the surface of a
roiler, during circulation around the roller, for example when the shape of the groove at the
base of the groove is adapted to the shape of the cross-section of the belt or the twin
cable. If a traction means, for example a belt or a twin cable, is guided with mechanically
positive couple in a groove at the surface of a roller under diagonal tension then the
traction means cannot roll at the surface of the roller transversely to the longitudinal
direction of the traction means without restriction. Under this precondition the traction
means under diagonal tension is less loaded by torsion. Rather, the traction means under
diagona! tension is constrained to slide at flanks of the groove transversely to the
longitudinal direction of the traction means. In that case the traction means can be
deformed. The regions of the traction means which are brought into contact with the
flanks of the groove are, in particular, mechanically loaded and in a given case worn. A
friction-reducing coating of the groove flanks according to the invention produces a loading

of that kind and diminishes or prevents wear of the traction means.
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with the roller dy and anot her I_{)art section ﬁor severa her part

secti Onsyltlb,ﬂ@mgqupr bedyoand another part section {or several other part sections) brought into
contact with the coating. In this manner it is possible to selectively vary the friction
between the traction means and the roller depending on the relative arrangement of the

traction means and the roller.

In the case of a roller which has a groove for guidance of the traction means a friction-
reducing coating according to the invention can, for example, be arranged merely at the
flanks of a groove formed in a roller body. !n this case, the coefficient of friction for contact
between the traction means and the roller is at a maximum if the traction means is brought
into contact exclusively with the roller body at the base of the groove. Conversely, the
coefficient of friction for contact between the traction means and the roller is reduced if at
least partial sections of the traction means - instead of standing in contact with the roller
body - are brought into contact with the friction-reducing coating at the groove flank. This
concept of 'selective coating' is usable with advantage particularly with respect to the



contact with the coating. In this manner it is possible to selectively vary
the friction between the traction neans and the roller depending on the
rel ative ‘arrangenent of the traction neans and the roller. 1In the case of
a roller which has a groove for guidance of the traction nmeans a friction-
reduci ng coatlng according to the invention can, for exanple, be arranged
merely atP%ie flanks of a groove formd in a roller body. In this case,
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rubber. AR the case of polyurethane or by vulcanisation in the case or rubber. Traction
means with the sheathing of that kind have, however, an extremely high coefficient of
friction for contact with materials from which conventional rollers for traction means for lifts
are made, for example steel, cast iron, polytetrafluoroethylene (PTFE or 'Teflon') or the
like. A traction means with a casing of polyurethane or rubber can have, for example, a
coefficient of friction in the region of 0.4 to 0.9 for contact with a roller of steel, cast iron,
polytetrafluoroethylene (PTFE or 'Teflon’). If the roller is provided with a coating according
to the invention, then the corresponding coefficient of friction can be reduced to less than
0.2. This can be achieved with, for example, a coating on the basis of
polytetrafluoroethylene (PTFE or 'Teflon'). A reduction of that kind in the coefficient of
friction significantly reduces the effect of diagonal tension on the traction means. This is
particularly useful in the case of traction means which are particularly sensitive with
respect to diagonal tension and can be particularly easily damaged under diagonal
tension, for example traction means with load-bearing elements of synthetic fibres such as,

for example, aramide.



means wth the sheathing of that kind have, however, an extrenely high
coefficient of friction for contact wwth materials from which conventi onal
rol I'ers f'or traction nmeans for lifts are nmade, for exanple steel, cast
iron, polytetrafluoroethylene (PTFE or 'Teflon') or the Ilike. A traction
means with a casing of polyurethane or rubber can have, for exanple, a

coef fici Bi#43of friction in the region & 0.4 to 0.9 for contact with a
roller of steel, cast iron, polytetrafluoroethylene (PTFE or' Teflon'). If
the roller is provided with a coating according to the invention, then the
correspondi ng coefficient of friction can be reduced to |l ess than 0. 2.
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pol yt et rEPF'ﬁﬁfr‘g@'ﬁﬁ?%m(’ BeE %ﬁﬁ%#ﬁélx%dggﬂgéée@gﬁﬁagﬁﬁgﬁ t%| @@henné Oif n the
coef fi ci g in@dntioh lareeikpiaingd gmitfe foiowting on teuesis af lsehernatiscdrawingsli ia yhieh
tension on the traction neans. This is particularly useful in the case of
traction neans which are particularly sensitive with respect to diagonal
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expl ai ned on the followi ng on the basis of schematic draw ngs, in which:
Fig. 1 shows a lift for transporting a lift cage and a counterwei ght by

means of gy Japvabl enbwatid efive@idrsaccuidiry ta Fig.itvén a sielven thamdirention capmow
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with a cable as traﬂigwmaﬁaﬂﬁedﬂ'&m%m the cable runs obliquely over the
s

drive roller, Fig 2 ows the drive roller according to Fig. 2A, seen
froma different perspective (according to arrow 2B in Fig. 2A), Fig. 3

shows a I,q?l_gig udi nadhoR@c tHeonirivlr ailleh acordingeto ViFig.h 24, cemeni frgmac ohiféarent t o
the inventi [

ion and the cabl e runni aroypnd the roller, Fig. 4 shows a
| ongi t udi nal secti &?@%E@%C&O@B\gﬂaﬁrmﬂﬁ 'H%‘&A?'S, but with anot her
arrangenent of the coating according to the invention,

Fig. 3 shows a longitudinal section through a roller with a coating according to the

invention and the cable running around the roller,

Fig. 4 shows a longitudinal section through a roller, as in Fig. 3, but with another

arrangement of the coating according to the invention,

Fig. 5 shows a longitudinal section through a roller with a coating according to the

invention and a belt running around the roller,

Fig. 6 shows a longitudinal section through a roller with a coating according to the
invention and a beit running around the rofier, as in Fig. 5, but with another
form of the roller and another arrangement of the coating, and

Fig. 7 shows a longitudinal section through a roller with a coating according to the
invention and a belt running around the roller, as in Fig. 5 or Fig. 6, but with
another form of the roller and another arrangement of the coating.

Fig. 1 shows - as an example for a device for transporting at least one load by at least one
movable traction means connected with the load - a lift 1. The lift 1 comprises two loads
transportable by a traction means 7: a lift cage 3 and a counterweight 5. Two ends 7', 7"



Fig. 5 shows a longitudinal section through a roller with a coating
according to the invention and a belt running around the roller, Fig. 6
shows a l'ongitudinal section through a roller with a coating according to
the invention and a belt running around the roller, as in Fig. 5, but wth
another formof the roller and another arrangenent of the coating, and
Fig. 7 sB&®8 a | ongi tudinal section tthugh aroller with a coating
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1 by double arrows.

The traction means 7 is guided by the drive roller 20 and the deflecting rollers 11 during
movement. The traction means 7 can be realised as, for example, a cable or a belt.
Alternatively, the lift cage 3 and the counterweight 5 can also be suspended at several
traction means 7 which are each guided over the drive roller 20 and the deflecting rollers

1.

The course of the traction means 7 in the vicinity of the drive roller 20 is illustrated in detail
in Figs. 2A and 2B. Fig. 2A in that case shows a view in the direction of the arrow 2A in
Fig. 1, i.e. in horizontal direction, whereagainst Fig. 2B shows a view in the direction of the
arrow 2B in Fig. 2A, i.e. in vertical direction from the bottom to the top. It is assumed that
the traction means 7 is constructed as a cable with round cross-section and that the drive
roller 20 has a groove 21 at its surface. The groove is arranged symmetrically with respect
to a plane 27 aligned vertically to the axis 25 of rotation of the drive roller 20. The position



direction of rotation of the drive roller 11 - upwardly and downwardly, as
Is indicated in Fig. 1 by double arrows. The traction neans 7 i s guided
by the drive roller 20 and the deflecting rollers 11 during novenent. The
traction neans 7 can be realised as, for exanple, a Gable or a belt.
Alternatgyg Y the lift cage 3 and the countermelght 5 can al so be

suspende 3% several traction means 7 Which are each gui ded over the drive
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2A and 29nqujl.eréa\ In that case shows a vi ew in the direction of the arrow
2Ain Fig. 1, i.e. in horizontal direction, whereagainst Fig. 2B shows a
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the drive roller 20 and approaches the plane 27 on one flank of the groove 21, as is
indicated by the arrow 34. The part of the traction means 7 running away from the roof
construction 2 (downwardly) departs from the plane 27 and approaches the other flank of

the groove 21 at the other edge 21" of the groove 21, as is indicated by the arrow 35.

In the case of the circulation around the drive roller illustrated in Figs. 2A and 2B the
traction means 7 can, in certain circumstances be deformed in that the traction means 7
during running around the drive roller 20 executes not only a movement in the direction of
its length, but due to the guidance of the traction means 7 necessarily also a movement in
direction of the axis 25 of rotation, i.e. transversely to the direction of the length of the
traction means 7. Whether or how the traction means 7 is, in a given case, deformed
depends, apart from specific properties of the traction means 7 itself, for example the
shape and the resilient characteristics of the traction means 7, particutarly on the friction
between the fraction means 7 and the surface with which the traction means 7 stands in
contact. If, for example, this friction is small, then the traction means 7 during its
movement in the direction of the axis 25 of rotation can slide without the traction means 7



Figs. 2A and 2B, the part section of the traction nmeans 7 running in
direction towards the roof construction 2 (upwardly) inpinges at an edge
21' 'of tHe groove 21 on the surface of the drive roller 20 and approaches
the plane 27 on one flank of the groove 21, as is indicated by the arrow
34. The ﬁ?@h of the traction neans 7 running away fromthe roof

constructi 2 (downwardly) departs fr¥mthe pl ane 27 and approaches the

ot her fl : d seof . th r.oqQv 1. as is
i ndi cat e ﬁ%%ﬂ'@éﬂﬁi’ grv?/@égd%%Hé\%%geé}%?g{eﬁgégtﬁhg?%‘izﬁ'gﬂﬁaisi%ﬁe%iegﬁi@'?’Pﬁg drive
rol | er ithedractien ewans 7Riagsadhere alodg 2Barhsectiom &x thecsurfaeea o the drive, roller 20ert ai n
ci rcunst f g b i . rin unni,ng
around tAY ech® B8 dadbigy e iie beSEh, 80 B8 afon Mesisal BB on of
i ts | engiehgthmiithaliiactiop nodansg Uintagefermstion ieusualiy tilnded incthakextensicessilient vy
also a | L4 | f | iagn,_j.e. trapsversely
to the g&it')[ i"%g? ‘?E)nn{%f tr%i'éﬁﬁﬁ%ég}{ghpg? h ?%e'%éwegg% %V%@%ﬁ{ss (g{ p%a?cﬁlgbs 8€ﬁ'ﬁ‘ow t he
tracti ontrastionsm@anssy relative do b sudaes of dtieo drivead rolige (ROn dar, exegraple Hyr sliding
specific i f : iQn.. qea i | £, for ex t he shape
and the ngé}ﬁ?ﬁet%t&?ﬂ%rr%# gp\?ers? %%SS%§¥6FFh%S?I§% {)tlgg%na %Vsemﬁ"?%gi ﬁieéﬁlpgiﬁl y on
t he fri cs¢dctions amuMlerespective ogitedinalexastion tberdot he surface with which the
traction nmeans 7 stands in contact. If, for exanple, this frictionis

small, then the traction neans 7 during its novenent in the direction of
t he axi sinibe exampleaccadingdo Figsi 2& and 2Bdtit asfienéd that thercorffiaient of friktdhier

signific nsversely to dts.length, IL.f the frictign is
ext remel %‘%‘%i?%g'{/%’@nn%gttf%ﬁ?ﬁJ@%aingnyﬁﬂ‘gﬁ e ar'\éeai?(ﬂgﬁﬁgﬂi O(E;\isﬂﬂbaas'?a t b@ct i on
to the stnadtiaoenednstheardot sizder withcast ré(starmoedn tiesa diredtion tofl éhed )i @6 f rdtatiemi on,
whi ch is_present. a.deformati tr versely to the |ength of the
tracti onorri@aﬁ’%. &'ﬁﬁgén d)éiﬂﬁ? ﬂ{%wgng¥§"8$| ﬁJ;}/'"SI ??\%W&'O? f® tci?HiP%hQEe‘%'Ei g'l?
resil i entequis¢mersisthat lange kractionafotdesrhaveatnshe/ tramsmitied be dhie efivé yollep\2eneimt S of
part section the . .traction. ative to the surface of the drive
ol 1 er - 20T Bpasrih Sy ool TR U lechB et Reanez ML ety 242
sect i onsthermalesment of titei toacdibn meaesFNbsgitublinale skthp arowssRICAndBS - doparididghe
respectiyve,longitudi nal djrection reof .. In the exanpl e accordin o]
oo 2 g 8% of et ofTiciehiser dobist BB R R P AGR R R S Tont act
bet ween érkther drddei rollem2®n$s cormedtetheitida iraling clovereROor & soperfrpdsitensifze t hat
t he tra%gi Qn_neans t7%fgann§9'%' slide w tthofiti rq@i stance ig. t he di%gct L,on of
the axi s"289oT°YEIt AFIANG PREEHeNte o A0 MONCTEPh iR PRANAlR 818 T o
assunpt i peserst casabytthblreund shapehuf the emssisectivnt ofttha ffridtian geednsel thigreovenr ces
e o BT ol Ml by Bof s ot e R BORRS Bulle
novement bade bhehé rgrodveo@1nwihtat 7a Inediabicdiyn pbsiveofcotiiie. aDuews e aglithg35 -
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the rotation is indicated in Fig. 2A by an arrow 32.

In the present case a rotation of the traction means 7, which is produced at the drive roiler
20 during rotation of the drive roller 20, does not extend uniformly over the entire length of
the traction means 7. The traction means 7 is, in particular, not freely rotatable over the
entire length, because of rotation of the traction means 7 about the longitudinal axis
thereof is restricted or prevented at several places, for example at the end 7' 7" of the
traction means 7 due to fastening of the traction means 7 to the roof construction 2 or to
the deflecting rollers 11, by reason of friction between the traction ends 7 and the
deflecting rollers 11. Consequently, rotation of the drive roller 20 causes torsion of the

traction means about the longitudinal direction thereof.



on the respective size of the coefficient of friction for contact between
the traction means 7 and the drive roller 20 - is connected with a rolling
nmovenent ‘or a superinposition of a rolling novenent and a sliding
novenent. The rolling novenent is pronoted in the present case by the
round shﬁﬁg of the cross-section of the friction neans 7. Mreover, the
roll'ing Bnent is pronoted by the fatt that the traction neans 7 is
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In a n, 1t may be noted that the presence of the groove 21 is not
an essenti al precondltlon for the occurrence of the twsting 32. A
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di sposedrollergelr ardlzigmwhtamwgdependeem aeheratﬂaatots @tomans 7 is guided in the
l[ift 1 in such a manner that the traction neans on novenent in the

| ongi tudi nal direction thereof in contact with the rollers 11 and 20 is
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the rollers ¢l apds 49 and 20,

b) on the torsional stiffness of the traction means 7,

C} on the ‘'extent’ of the diagonal tension at each individual roller, for example
characterised by the angle between the axis of rotation of the respective roller in
the course of the longitudinal direction of the traction means 7 along the surface of
the roller (if this angle is equal to 90° at all points at which the traction means 7 is
brought into contact with the roller, then no diagonal tension is present, i.e. the
traction means 7 moves at the surface of the roller within a plane perpendicular to
the axis of rotation of the roller; the greater the departure of this angle from 90° at a
selected length section of the traction means 7 at the surface of the roller, the more

strongly imposed is the diagonal tension).

The above factor b) is frequently established by requirements which are oriented to the
traction means itself (for example, with respect to the choice of material, the construction,
the mechanical and thermal characteristics, etc.). The above factor c) is frequently
established by parameters which concern the design of the lift 1 (for example, by the



The torsion of the traction neans 7 due to the interaction of the traction
means 7 with the rollers 11 and 20 quantitatively depends on several
factors a) to c): a) on the respective coefficients of friction for the
contacts of the tension neans 7 with the rollers 11 and 20, b) on the
torsional stiffness of the traction neans 7, c) on the "extent' of the
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It is thdPemiersoklan €0.resRestifde or to minimise torsional nonents caused

by di agonal tension. In the best case, torsion of the traction neans can
be avoided. Figs. 3 and 4 show exanpl es of rollers which have a coati.ng
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illustrated rollers are suitable for use jn the |ift as a ,substitut
surrounded by a sheathing in the form of a cas:Jng . eI'he Ioad—Leanng elements 5t1 Can

for
be realised in different ways. The load-bearing elements 51 can contain, for example,
natural fibres and/or fibres of a synthetic material, for example of aramide, and/or at least
one metallic wire. The casing 52 can be formed from, for example, an elastomer such as
polyurethane or natural or synthetic rubber (EPR) or silicone rubber. However, it may be
noted that the structure, which is shown here, of the traction means 50 does not represent
a restriction for execution of the invention. The traction means 50 could also be replaced

by other kinds of cables or by belts.

Fig. 3 shows a longitudinal section of a roller 40 along the axis of rotation (not illustrated)
of this roller together with a cross-section through the traction means 50. The roller 40
comprises a roller body 41 which serves as carrier for a coating 42. The coating 42 forms
a surface of the roller 40. A groove 43 is formed at the surface of the roller 40. The
groove 43 r0uns along a plane arranged perpendicularly to the axis of rotation of the roller
40 and has a cross-section with a radiussing at the base 44 of the groove. In the present
case the coating 42 forms a closed covering of the roller body 41 in the region of the
groove 43, i.e. the surface of the roller 40 is formed by the coating 42 not only at the base
44 of the groove 43, but also at the flanks of the groove 43. In Fig. 3 the traction means



the rollers 11 and 20, respectively. The traction nmeans 50 in the present
exanples is a cable with round cross-section. It conprises several

| oad- bear'ing el enents 51 which are twi sted together and are surrounded by
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The coating 42 or the coating 62 shall, according to the invention, fulfil the criterion that a
coefficient of friction for contact between the traction means 50 and the coating 42 or the
coating 62 is less than the corresponding coefficient of friction for contact between the
traction means 50 and the roller body 51 or the roller body 61.

The criterion stated in the foregeing can be fuffilled in different ways. The coating 42 or
the coating 62 can be formed from a suitable lubricant or can contain such a lubricant as a
component. In the present case, various dry lubricants, wet lubricants or mixtures of these
lubricants are suitable as the lubricant. The coatings 42 and 62 can be formed from, for
example, dry lubricants such as talcum, graphite powder, molybdenum disulfide,
polytetrafluoroethylene (PTFE), lead (Pb), gold (Au), silver (Ag), boron trioxide (BO3), lead
oxide (PbQ), zinc oxide (ZnQ), copper oxide (Cu,0) molybdenum trioxide (MoQOs), titanium
dioxide (TiO,) or mixtures of these substances. These materials can be applied to the



the traction neans 50 can be brought, at the base 66, into contact with the
roller body 62 and, at the flanks 67, into contact with the coating 62.
The'rol l'er bodies 41 and 61 can be nmade of, for exanple, steel, cast iron,
pol yani de, Teflon, alum nium nagnesium non-ferrous netals,

pol ypr opyl ene, polyethylene, polyvinyl chloride, polyimde,

poI yet heﬁ’fﬁ* Ye, ethyl enepropyl enedi ene 2fononer (EPDI\/) or

pol yet her, 0 REEK) rials irtue of their

Br ongt h Ol HoBEsCRE, nd gl esda¥ty'BY b b6 b B BY shlfivrng.

I nstall atvamw depostldrem&;teamlcds)réssmgmamsqimmtdrngwicdl o@tleods. The coating 42 or
the coating 62 shall, according to the invention, fulfil the criterion that

a coefficient of friction for contact between the tracti on neans 50 and
t he coat iThg ctatings #RhenddiZacamgliséd forined §rotmwat tubeicarts rsaslp)@adfdnggxample

ff I ¢t tr 50 dth
caet £ 1L SHLplft heSDshl) GBSl TBI5ED, b TS STATFRRR, oA 1
f or egoi ngstem) plotyofedihés, Idolg@lwcolsds:ﬁdoaeesﬁawvamratT)heymibetid wax, 4@siorandfohears
coating 6 roma suita | ubricant or can contain such a
g o] o

| ubri cant"'as Qd'P‘é%snpoéngrﬁfamc Rt 'HB’QBP%‘S ‘fkeﬁ'%fe AP HIEE dPPAMELPPERARSs, wet
| ubri cantpslyoarbmmdel,lml&bapé]esﬂleatebuhela(:amms ilicic 2id{ alyadoptslid hehidrites ocant .
The coatlnﬁs 42 {111 62 g n_be fﬂrma(il from, fg? xqamglbei dtry. IHbrlcan S
such as fARHRR gV ERiSHRSAAGer T HiéfSPbARFRT df LUK fqrydubricantsin the form o

pol yt eé r @iahiclmsmlﬂl‘uﬂ;mn&xbﬁéa?ﬁﬁ)mth Iheﬁdén(aﬂb)blndgcd ahd taudrm e atatings™) and62 on
trioxide 3 e Q I n¢ oxj.de. (Zn0) .. co r de(CuZO)
nol ybdemﬁ?ﬂ l?%' "o ‘?‘e I tet'a?%f?%iﬂe @1‘%@‘"&8“ Ehﬁ ?fggtmgr‘:%&%?t@lggsegf Y“hese
subst ancasasitabldeseiceraf tei reb[secmaa bbeleg Mitiilsethetdestrée frictiohrefuclmaosfret ddn bend 61,
respectivel net hods, for anple b utterjn .vapoyr .

Gopbs: ¢ 1 Bredliedin SPREeRBSEITRy heuiiahIE Wpioe Bt AFE trsoRelifotibrieat daus i ngs
42 anfi GRlnﬁla!m sabstandes érergmdblérag?mm@ér fduEHXIamQI&t lacques orathe Hasls <§f>@jﬁ| tﬂelﬂc

ani mal , plant et rochem.c nd/ or nt he grease, glycerol,

pol ybut efegsn ﬁ&p@n‘?ﬂjyes SACTK ESt?fOPQ/IB‘FrQﬁ%HE'SeF’OﬁﬁF)?{;L'}%‘B‘P silicone, soap,
natural or synthetic vvax r esi n and/or tars wth addltlves of organic or

i nor gani ci_ thic CEeners exa

b t al
soaps,  siTPCSREEN MR | 8, ke TGP NS o s BE R R B TRt oo8 o
m xt ur es cOéfﬂt:lbﬁtSef fighet amdaesredidn oS0 ©00.pdBs cbhtactt WIthinaerﬂery bbdibof asudis i n

e o e 3o T oS el PR AR P Bk 1

dur abi I'i tof tref rdllélelsqibﬁ\tldafigwmala deatiop bicdordiag tdtheainvention, then the correspondlng
coefficient of friction for contact between the traction means 50 and the roller can be
reduced to less than (0.2. For example, a reduction in the coefficient of friction to 0.19 can
be achieved by a coating with a dry lubricant on the basis of polytetrafluoroethylene
particles and a suitable binder, for example with a layer thickness in the region between
0.01 millimetres and 1 millimetre. This also applies to a roller body which is itself made
from polytetrafluoroethylene. The extent of reduction in the coefficient of friction can vary,
for example in dependence on material parameters of the polytetrafluoroethylene particles
which are influenced by the mode and manner of production of the particles (size of the
particles, length of the polymer chain, etc.).

in the case of the roller 40 (Fig. 3), the coating 42 effects a reduction in the coefficient of
friction for contact between the traction means 50 and the roller 40 at all places at which
the traction means in the groove 43 can be brought into contact with the roller 50 by
comparison with a corresponding contact of the traction means 50 with the uncoated roller
body 41. The coating 42 improves the ability of the traction means 50 to slide within the
groove 43 in the transverse direction of the groove 43. The risk is thereby reduced that



sui tabl e choice of the respective binder, whilst the desired
friction-reducing effect can be produced in selective manner by a suitable
chol ce of the respective lubricant. Various known substances are suitable
as binder, for exanple |acquer on the basis of synthetic resin, acryl,
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the fraction means 50 and the roller 60 corresponds with the coefficient of friction for
contact between the traction means 50 and the roller body 61 when the traction means 50
is guided along the base 66 of the groove 65 it is possible to transmit, by the roller 60,
large traction forces between the roller 60 and the traction means 50. The roller 60 is
accordingly usable not only as a deflecting roller, but also as a drive roller.

Figs. 5 to 7 show different rollers 70, 85 and 95 which are speciaily constructed for
guidance of traction means in the form of belts and accordingly each have a form adapted
to the external shape of belts. The rollers respectively have coatings according to the
invention. In the following, the effect of these coatings on different belts, which stand in
contact with these coatings and are guided at the surfaces of the respective rollers, is
discussed.

Figs. 5 to 7 illustrate - each time in cross-section - belts 80 and 105 when running around
one of the rollers 70, 85 and 85. Each of the rollers 70, 85 and 95 is in that case shown in




In the case of the roller 60 the coefficient of friction for contact
between the traction nmeans 50 and the roller 60 within the groove 65
varies in the transverse direction of the groove 65. The coefficient of
friction is at a maxi num when the traction nmeans 50 is brought into

cont act 'LB the roller body 61 at the base 66 of the groove 65. The
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substantially by their shape (in a planar section along the axis of rotation of the respective

roller) and by different arrangements of coatings 72, 87 and 97 according to the invention.

According to Fig. 5 the roller 70 comprises a roller body 71 and the coating 72. The
groove 75, which is formed at the surface of the roller 70, has a base 76 which does not
have any curvature in the direction of the axis of rotation of the roller 70 and accordingly is
represented in Fig. 5 by a straight line. The groove 75 has flanks 77 and 78 which are
formed perpendicularly to the axis of rotation of the roller 70. The coating 70 covers the
roller body 71 exclusively at the base 76 of the groove 75. The belt 80 is guided in the
groove 75 in such a manner that one of its wide sides rests on the base 76 of the groove.
The belt 80 can accordingly be brought into contact exclusively with the coating 72, at the
flanks 77 and 78, as opposed to with the roller body 71.



the wide sides thereof rest on the respective rollers. The belts 80 have
several |oad-bearing el ements 81 extending in the |ongitudinal direction

t hereof and a casing 82 surrounding the | oad-bearing el enents 81. The belt
105 has a simlar construction: it conprises several |oad-bearing elenments
106 extendlng in the longitudinal direction thereof and a casing 107
encl osi n§#4e | oad- bearing el enents 1088  Wth respect to materials, the
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B of inclination with respect to a plane oriented perpendicularly to the axis of rotation of the

roller 95. The coating 97 covers the roller body 96 at the base 101 and at the flanks 103

and 104 of the groove 100 and additionally outside the groove 100. The belt 105 is guided

in the groove 100 in such a manner that one of its wide sides rests on the base 101 of the

groove. The belt 105 accordingly can be brought into contact at the base 101 and at the

flanks 103 and 104 of the groove 100 and in the immediate vicinity of the groove 100

exclusively with the coating 97, but not with the roller body 96.

With respect to the materials from which the roller bodies 71, 86 and 96 can be made, the
considerations are applicable which are indicated with respect to the roiler bodies 41 and
61. With respect to the materials for the coatings 72, 87 and 97, the specifications which

are indicated for the coatings 42 and 62 are usable in analogous manner.



contact at the base 91 and the flanks 92 and 93 of the groove 90
exclusively with the coating 87, but not with the roller body 86.
According to Fig. 7 the roller 95 conprises a roller body 96 and the
coating 97. The groove 100, which is fornmed at the surface of the roller
95, has a base 101 which - considered in a section in a plane along the
axi s of Nﬁﬂﬁhion of the roIIer 95 - is2fepresented by a convexly curved
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surface of the roller are in that case to be set in relation with the transverse force F, which

acts transversely to the longitudinal direction of the belt and can vary in dependence on
the instantaneous resilient stresses in the belt. If the belt were guided by a groove in
contact at the two flanks thereof respectively with the narrow sides of the belt, then on the
one hand the transverse movements of the belt would be suppressed, but on the other
hand the belt would interact with the flanks of the groove under the action of the transverse
force Fy. This interaction promotes wear of the belt. Moreover, the belt, when it is pressed
against a flank of the groove under the action of transverse force Fq, can be resiliently
deformed in the transverse direction. In certain circumstances the belt can, under the
action of transverse force Fq, be obliged to migrate over the flanks of the groove in order to
compensate for resilient stresses. This can, in the case of operation of the device, lead to

an unforeseen interruption of operation.

In order to minimise wear of a belt it is accordingly desirable to select the spacings of the
flanks of the grooves 75 and 90 or of the groove 100 to be greater than the width of the



rollers is guaranteed during installation of the rollers, which sinplifies
installation. In addition, it is to be taken into consideration that the
belts 80 ‘and 105 - as generally usual wth belts - are not honpbgenous as a
consequence of the properties of the materials used and the
characteééﬁgics of the method for production of the belts: the nechani cal
properti f a belt usual ly vary witB&?n the scope of certain tolerances
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rollers 70 and 85 and between the belt 105 and the roller 95 is predetermined each time by
the respective tension forces acting on the belt and the physical arrangement of the belt
and the rollers. According to the invention the respective transverse force F, acting on the
belts 80 and 105 is minimised in that the coefficient of friction for contact between the belts
80 and 105 and one of the coatings 72, 87 and 97 is less than the corresponding
coefficient of friction for contact between the belts 80 and 105 and the roller body 71, 86,
96. Since the belt 80 when running around the rollers 70 and 85 is always brought into
contact with the coatings 76 and 87 the transverse force F,, which acts on the belt 80 in
the grooves 75 and 80 is fundamentally reduced by comparison with the case of the rollers
70 and 85 not having the coatings 76 and 87. Since the belt 105 when running around the
roller 95 is always brought into contact with the coating 97 the transverse force F,, which
acts on the belt 105, in the groove 100 is fundamentally reduced by comparison with the

case of the roller 95 not having the coating 97.



100 it is possible that the belt during running around the rollers 70, 85
and 90 adopts positions in which it is disposed under a diagonal tension.
The'invention opens up a possibility of mnimsing the transverse forces Fq
acting on one of the belts 80 or 105 during running around one of the
rollers 70, 85 or 95 and thus of guiding the belts 80 and 105 particularly
gently aff4&ecurely. It has proved that6the transverse force F. acting on

one of t bel ts n.run araynd one of .the rollers. is gher the
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the coefficient of friction for contact between the belt 80 and one of the
rollers 71 and 86 and the coefficient of friction for contact between the

belt 105randcttthst thelnkRks 9Pdkd 98-are inclined by an angle o relative to a plane arranged
perpendicularly to the axis of rotation of the roller 85 is particularly of advantage if the belt

The

80 is disposed under diagonal tension and comes into contact with one of the flanks. Due
to the inclination of the flanks the narrow side of the belt 80 contacts the regions of the
roller 85 adjacent to the groove 90 less lightly under the action of a diagonal tension by
comparison with the case of « = 0. The inclination of the flanks thus reduces the risk that
the belt 80 leaves the groove 90 under diagonal tension. The belt is therefore guided

more reliably and securely.

The conditions in the case of Fig. 7 differ from the situation according to Fig. 6 principally
in that the base 101 of the groove 100 is convexly curved in the direction of the axis of
rotation of the roller 95. The belt 105, under a tension in its longitudinal direction, adopts
this curvature of the base 105 and is thus resiliently deformed in its transverse direction
when running around the roller 95. Due to this deformation the belt tends to preferentially



In the situations illustrated in Figs. 5 and 6 the coatings 72 and 87 each
ensure mnimsation of the transverse force Fq. The base 76 and the base
91 each have the sanme shape and accordingly the same effect with respect

t o gui dance of the belt 80. The design of the groove 90 is acconpani ed by
t he advaﬂg by conparison with the oove 75, that the coating 87 is
arranged at the flanks 92 and 93 of th& groove 90 whilst the flanks 77 and
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of the bpsle1d®)5 and is thus resiliently deforned in its transverse
direction when running around the roller 95. Due to this deformation the
belt tends to preferentially take up a position in which the belt 90 lies
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belts di sposed under diagonal tension, as the roller 85 In addition, the
angle {3 is so selected that the narrow sides of the belt 105 are ori ent ed
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fricti Cmdlrreec |%%é no rgt%hé)r? : ‘me %Nhoesynthetic fibre cables are fixed at a spacing from one
another by a common cable casing to be secure against twisting. Depending on the
respective form of the cable casing the cross-section of the twin cable can be, for example,
dumb-bell shaped. The cable casing can also form a flat surface in the region between the
two synthetic fibre cables. A twin cable shaped in that manner can be guided at the
surface of a roller in mechanically positive manner, for example in a groove which is
adapted to the external shape of the cross-sectional surface of the cable casing. A twin
cable with a dumb-beli shaped cross-sectional surface can be guided in mechanically
positive manner in, for example, a double groove (known from EP 1096176). In order to
achieve gentle guidance of the twin cable in the case of diagonal tension, the roller can be
provided in the region of the groove with a friction-reducing coating according to the

invention. The coating can be arranged at, for example, the flanks of the groove.

In the examples illustrated in Figs. 1 to 7 exclusive use was made of rollers for guidance of

the respective traction means. It may accordingly be noted that other bodies, for example,




coating 97, the inclination of the flanks 103 and 104 (1 greater than 0)
and the cgurvature of the base 101 of the groove 100 thus formthe basis
for a particularly gentle guidance of the belt 105. Since the rollers 70,
85 and 95 are provided with a friction-reducing coating, the traction is

al so reduced for belts guided around the rollers. The rollers 70, 85, and
95 are RB#¥%rdingly preferably usable ¥s deflecting rollers. The aforesaid
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dunb-bel |l shaped. The cable casing can also forma flat surface in the
regi on between the two synthetic fibre cables. A twin cable shaped in that
manner can be guided at the surface of a roller in mechanically positive
manner, for exanple in a groove which is adapted to the external shape of
the cross-sectional surface of the cable casing. Atwin cable with a

dunb- bel | shaped cross-sectional surface can be guided in nechanically
positive manner in, for exanple, a double groove (known from EP 1096176).
In order to achieve gentle guidance of the twin cable in the case of

di agonal tension, the roller can be provided in the region of the groove
with a friction-reducing coating according to the invention. The coating
can be arranged at, for exanple, the flanks of the groove. 1In the exanples
illustrated in Figs. 1 to 7 exclusive use was nmade of rollers for guidance
of the respective traction neans. It may accordingly be noted that other
bodi es, for exanple, slide elenents with slide surfaces for the traction
means, can al so be used for guidance of the traction nmeans and these
bodi es can al so be provided with a friction-reducing coating according to
the invention. Patent clains 1 . Lift (1) for transporting at |east one
|l oad (3, 5) by at |east one novable traction neans (7, 50) connected with
the | oad, wherein at |east a section of the traction neans is




brought into contact with at |east one roller (11, 20, 40, 60) in order to
QUIde the traction neans (7, 50) and wherein the roller (11, 20, 40, 60)
conprises a coating (42, 62) and a carrier (41, 61) of the coating (42,
62) and wherein the traction neans (7, 50) has a round cross-section and
can be brought into contact with the coating, characterised in that a

coef fici@m3of friction for contact betPneen the traction neans (7, 50) and

t he coatgn@ g | ess than the corresponding coefficient of friction
for cont &8Et" 8@@%n the traction nmeans (7, 50) and the carrier (41, 61).
2. Lift according to claim1l, characterised in that the carrier (41, 61)

has a groove é)ﬁ&‘ Rogrqgﬁnsﬁ&mg aqqéhg? oﬂ% t%%be(é r5e}cﬁy' ANedRAH évabidkractich L Tt

(1) for trans east one | at | east one novabl e
tracti onmeaRa(R Soyoorﬁfe,cte@()mtmmé)load)mlnetﬂl@ét lmastra sention ghihe WacdipeMmeags 'Sl east

2 SeCt OB 06 e, AArRELA ot TEARDgb Solt R, D! B0SAAS o Whids 1 iseaar one

roll er I'nordef to ‘guide the tractlon neans
(7, 50, &@anaoa)soaraddm@n mhet Imler (5!|1L ep, 4(01.60) zompHges HEoating (48552)

conpri ses_a cpat ( A (ebn Gh ,qj t he
coating FaHer H%Q/” }f?g{ 6e23 a}.d éé?%gﬁﬁée@[)hl s‘ﬁ 502%5% has a
groove (4ssEBetichOandl 68 bfaohsrogghtdaﬁocwntant V{lmethﬁr@@tm@)nchﬁ!é%ﬁ@"sﬂ in 5'03t B0,

105) and t I dabh ng act
W th { necRRREPHE 10t Fr anp by isn il il TP, Sot?ﬁﬁﬁgﬁ‘%%ve g6

char act erdssafan thet tmtespondied toefficent afffridtion deii eantacs betwaandbe tasiorEeanhe
traction 05) and the coating (42, 62, 87, 97) is |less
t han the(%gég‘%é}?ﬁaﬁ'&erggf%ﬁm ent of friction for contact between the
traction nmeans (7, 50, 80, 105) and the carrier (41, 61, 86, 96). 4. Lift
accordin to e t ghingad 4 v@mareans
(7, 50, 3-35?0“105 Eﬂji ML %ﬁﬁg%{r%%%g Péﬁﬁg%me}gﬂ 60ﬂ%85 él‘gg) 3 ach
a manner Gshﬂirgutdahcse ofittle tractibragears (7t 8d)si on. 5. Lift according to one of
claims 1 - 4, characterised in that the coating (42, 87, 97) is arranged
in such a manner that the traction neans (7, 50, 80, 105) I's disposed in

contact with the roller (11, 20, 40, 60, 85, 95) by way of the coatjng
6. Lift ag;cor difg)tior tmespdrting af lkesoneload (Bha Ri: b 1628 @6 (neYRRlE FRRION

coating is arr e HROrasiwn be
brought i"AE'SC nggdqo @5? %*5?‘3@3@“8%@ m%%“ﬁ\?%tggﬁri%agg%g)and?or t he

carrier (fidans is brought into contact with at least one roller (11, 20, 40, 60 in order to
guide the traction means (7, 50, 80, 105) and wherein the roller (11, 20, 40, 60, 70, 85, 95)
comprises a coating (42, 62, 87, 97) and a carrier (41, 61, 86, 96) of the coating {42, 62,
87, 97) and wherein the carrier (41, 61, 86, 96) has a groove (43, 65, 80, 100) for guidance
of the traction means (7, 50, 80, 105) and the traction means (7, 50, 80, 105) can be
brought into contact with the coating at a flank (67, 92, 93, 103, 104 of the groove,
characterised in that a coefficient of friction for contact between the traction means (7, 50,
80, 105) and the coating (42, 62, 87, 97) is less than the corresponding coefficient of
friction for contact between the traction means (7, 50, 80, 105) and the carrier (41, 61, 86,

96).

4, Lift according to one of claims 1 -3, characterised in that the traction means (7, 50,
80, 105) is guided at the rofler (11, 20, 40, 60, 85, 95) in such a manner that it is under

diagonal tension.

5. Lift according to one of claims 1 - 4, characterised in that the coating (42, 87, 97) is
arranged in such a manner that the traction means (7, 50, 80, 105) is disposed in contact
with the roller (11, 20, 40, 60, 85, 95) by way of the coating.



7. Lift according to claim2 - 6, characterised in that at |east a part of
the coating (42, 62, 87, 97) is arranged at at |east one flank (67, 92,
93, 103, 104) of the groove (65, 90, 100) and the traction neans (50, 80,
105) can be brought into contact with this part of the coating. 8. Lift
accordin% Q one of claims 6 and 7, chgracterised in that the traction
means ( 6% at the base (66) of the groove (65) stands in contact with the
carrier (61). 9. Lift according to one of clains 1 - 4 or 6 - 8,
characterised in that the roller (20, 60) is constructed as a drive roller
for conveyi ngliftirscerdingttpamernt gladms 2 to Soshaiaeteriseddip ihat dhe goatingtin agaagedye.

10. Lift; ﬂrad aanérqh%eqfac%w@n; (50)%an0daaz5r@9§mr.h kit e g}rB@ve

coating contains a lubricant. ft“according to clarm 10,
characte 5%!9’&““‘# ¢Q8ng (67 alnd@ﬂf@&ﬁm&!é%rl ses a dry lubricant, for exanple
tal cum graphite powder, nolybdenum disulfide, polytetrafl uoroet hyl ene
(PTFE), lead (Pb), gold (Au), silver gAg) boron trioxide (BO3), |ead

oxi de (PbO), hlﬂrﬁ@cwﬁirﬂéo(%ﬂmz @cﬁﬂ@éﬁc e5iepd in thetiaidpashal Wﬂ@fﬂbm@?ﬂw&e

(MGB), tta?‘i”'g#g]s éﬂagfébgeat(aﬂe%% oY fidH Y 65 o 1bl'?e 4 Cant 8@‘@ 65, b8; Lift

according to characteri se | that t he rrprl sés a wet
| ubri caniQ0)and ta &aptian maama(S0, BO.aR0) carebe bravsht ©ta cenent avithdpiamagtaf theoi | or
grease, glymgrol, polybutene, polyner esters, polyolefines, polyglycols,

silicone, soap, natural or synthetic wax, resin and/or tars wth additives
of organic or inorganic thickeners, for exanple organic polyners,

pol ycar bgm de |ftn§c¥cﬂ du@‘éﬁpéme of El'aﬁ'r% 8 dn?tcﬂgra‘slﬁdbrgeé in ?l'\ét'tﬁé ‘fra@t%ndrneans

organophilic ent oni t m xtures of thes st ances.

accor di n{p0) et bedase (@9) s the aroovel(B5) stards:p centaskwith Wetqaa'teft(ﬁﬂé tr act i on neans
(7, 50, 80, 105) contains natural fibres (51, 81) and/or fibres (51)
consisting of a synthetic material, for exanple of aram de, and/or at

| east on@. et aiftlaocowngetowg of gigjms 11 4,or6 48, %@Eﬁ@t&ﬂ'ﬁﬁ@"‘ttbatﬂhalfﬁﬂelgzo 60)

char act °F @%@trgae& haty FveYoh %Cfﬁr m@gﬁﬁiﬁ@ﬁ% @H rné;mSg g,‘%&qs%@mé&éa s

formed a I'n sections I ng I ch surrounds
with a drive.

10. Lift according to one of claims 1 - 9, characterised in that the coating (42, 62)

contains a lubricant.

11.  Lift according to claim 10, characterised in that the lubricant comprises a dry
lubricant, for example talcum, graphite powder, molybdenum disulfide,
polytetrafluoroethylene (PTFE), lead (Pb), gold (Au), silver (Ag), boron trioxide (BOs), lead
oxide (PbO), zinc oxide (ZnO), copper oxide (Cu,0) molybdenum trioxide (MoQ3), titanium
dioxide (TiO,) or mixtures of these substances.

12.  Lift according to claim 10, characterised in that the lubricant comprises a wet
lubricant, for example animal, plant, petrochemical and/or synthetic oil or grease, glycerol,
polybutene, polymer esters, polyolefines, polyglycols, silicone, soap, natural or synthetic
wax, resin and/or tars with additives of organic or inorganic thickeners, for example
organic polymers, polycarbamide, metal soaps, silicates, metal oxides, silicic acid,
organophilic bentonites or mixtures of these substances.

13.  Lift according to one of claims 1 - 12, characterised in that the traction means {7,
50, 80, 105) contains natural fibres (51, 81) and/or fibres (51) consisting of a synthetic

material, for example of aramide, and/or at least one metallic wire (51, 81).



one or nore of the fibres (51, 81) and/or one or nore of the wires (51,
81). 15, Lift according to claim 14, characterised in that the sheathing
(52, 82, 107) is formed froman elastonmer, for exanple from pol yurethane
or natural or synthetic rubber (EPR) or silicon rubber. 16. Lift
accordi n]% to one of clains 1 - 15, characterised in that the carrier is
made of TF&%el, cast iron, polyam de, Teflon (pol ytetrafl uoroethyl ene),

al um nium magnesi um non- ferrous netals, pol ypropyl ene, polyethyl ene,
pol yvi nyl chl ori de, polyim de, polyetherimde, ethylenepropylenedi ene
mononer {4£PDMiftaccprdingdp ietaimt 13e cheraetaasqdrEthgt.a surface of the traction means (7,

50 80, 105) is formed at least in sections by a sheathing (52, 82, 107} which surrounds
one or more of the fibres (51, 81) and/or one or more of the wires (61, 81).

15. Lift according to claim 14, characterised in that the sheathing (62, 82, 107) is
formed from an elastomer, for example from polyurethane or natural or synthetic rubber
(EPR) or silicon rubber.

16. Lift according to one of claims 1 - 15, characterised in that the carrier is made of
steel, cast iron, polyamide, Teflon (polytetrafluoroethylene), aluminium, magnesium, non-
ferrous metals, polypropylene, polyethylene, polyvinylchloride, polyimide, polyetherimide,
ethylenepropylenediene monomer (EPDM) or polyetheretherketone (PEEK).



