1 Support nmeans with connection, able to accept shearing force, for
connecting several cables The invention relates to a support neans for use
inalift installation with several cables extending at a spacing from one
anot her and a cabl e casing, according tolthe introductory part of patent
claim1l. Running cables are an inportant, highly |oaded nmachine elenent in
conveyi ng technol ogy, particularly in the case of lifts, in crane

const r uct iSuppérdnédhsnivith k@nnddtien] abldi tocagekbptdshesating forde! dor, carhentired séveralf or
exanple, lift construction, is particularly conplex. In the case of

convent i ofARIEE; ¢ installations, Iift cage and counterwei ght are connected
toget her by way of several steel strand cables. The cables run over a drive
pull ey driyyen by a drjve notor. The drjve monent, is |[nposed under, frjction
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conpression and torsional stresses. The relative notions arising due to the
bendi ng oWPart of RREBLYRI hul | ey cause friction within the cable structure,

whi ch can have a negative effect on cable wear. Depending on a respective

cable construction, bending radius, grooye profile and cable safety factor
the pr i marnaing cabls seian Jmaeriant dughly eder mePaiEe clement in caeyiog technfigahce on
the cable p%ﬁ;%h%ﬂ%&pﬂfet cdse NIiftd [iR egdrie cPRLUGtRARMGESA riififge The 16&eing b dheh
requirenment in the case of |if installations faor or reasons of energy,
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smal | est [58RlEFASHSRE IR dQr egmple. dift congifustian, is paticWarly cHPRIEt ahl es, for exanpl e
of aromatic pol yam des, especially aram des, fulfil these requirenents
better than steel cables. Cabhles made of aram de fibres have, for the same
cross- secti dhf &A% ShR_NYRLaNH dilty ingigliationsaliit cA8§ andycaupiRsuRiBEbhABFRNected

convent i Ongdetfdrasy wHPEH fverilsiechsidiRf édblest OTHR édbldshrupfovena driveptildy driveabl e
wei ght. By contrast to steel, however, aram de fibre has a substantially
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capabi | i t ¥abEORTBEN Hitd ¥n the dMvESuIEP &P RREIobPiRg HMAME. dfn khdirRse ithe (cBSIe
smal | est possible transverse stresses when running over the drive pulley a

par al | el | \EXBerienGae Ensioantaeding hampiessigryand torsional stresses. The relative motions
arising due to the bending over the cable pulley cause friction within the cable structure,

which can have a negative effect on cable wear. Depending on a respective cable
construction, bending radius, groove profile and cable safety factor the primary and

secondary stresses which arise have a negative influence on the cable state.

Apart from strength requirements, there is the further requirement in the case of lift
installations for, for reasons of energy, smallest possible masses. High-strength synthetic
fibre cables, for example of aromatic polyamides, especially aramides, fulfii these
requirements better than steel cables.

Cables made of aramide fibres have, for the same cross-section and same load-bearing
capability, by comparison with conventional steel cables only a quarter to a fifth of the
specific cable weight. By contrast to steel, however, aramide fibre has a substantially
lower transverse strength in relation to longitudinal load-bearing capability.

Consequently, in order to expose the aramide fibres to the smallest possible transverse
stresses when running over the drive pulley a parallelly stranded aramide fibre strand
cable suitable as a drive cable is proposed in, for example, EP 0 672 781 A1. The
aramide cable known therefrom offers very satisfactory values with respect to service life,



cable suitable as a drive cable is proposed in, for exanple, EP 0 672 781
Al. The aram de cable known therefromoffers very satisfactory values with
respect to service life, 2 high abrasion strength and alternate bending
strength; however, in unfavourable circénstances the possibility exists
with parallelly stranded aram de cables that partial cable unravelling
phenonmena occur which permanently disturb the original cable structure in
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or nore cables, in order inter alia to avoid web fracture. This applies
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different speed. The web part of the cable casmg |s thereby exposed to a shearing stress.
Due to the shearing action the web region of the cable casing can be damaged,

particularly when shearing forces occurring dynamically are concerned.

The invention pursues the object of further improving the known support means, which
comprise two or more cables, in order inter alia to avoid web fracture. This applies
particularly to support means comprising synthetic fibre cables.

The invention is based on recognition that the stated problems do not gain the upper hand
if the web region is stiffened. Thus, the direct effects of shearing forces can indeed be
prevented, but in this case the more rapidly circulating cable drags along the other cable
and slip occurs which causes increased abrasion.

According to the invention this object is achieved by a support means with the features
indicated in patent claim 1. The dependent claims contain expedient and advantageous

developments and/or embodiments of the invention given by the features of claim 1.

The invention is described in more detail in the following on the basis of examples of



and slip occurs which causes increased abrasion. According to the invention
this object is achieved by a support neans with the features indicated in
patent claimi4g4 The dependent clains contain expedient and advant ageous
devel opnent s and/ or enbodi nents of the invention given by the features of

claim1. The invention is described in ndre detail in the followi ng on the
basis of exanples of 1P1584 3 enbodinent illustrated in the drawi ngs, in
which: Fig. 1 A shows a perspective illustration of a first support neans

accordi ng tenbddimentiluetnatedin tae drawings. ibaicds; Fig. 1 B shows a pl an vi ew of
t he support nmeans according to Fig. 1 A, Fig. 2 shows a plan view of a

second supp,qgtmreans sﬂ@ﬁ@ra%éﬂﬂaefcﬂ/et N@stiafMe Bt b 9ifst subpdit MéeBnE abdorinqidihe
rectangul ar webs; Fig. shows a plan view of a third support neans

accor di ng to the i nvé’ﬁ’tei”B?P i 4o C@Wﬁscabl es and parallel ogr am shaped webs
wi th obli que y, ext endi es Fi 4 shows of a fourth
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effect are gures WI ane referenceé nunerals even if
t hey are not of i dentwitbdwocabigs anrectangular webet ai | s. The figures are not to
scale. A first support neans 10 for use in a lift installation is shown in
Fig. 1A andFigig. 1 B.shgWea plampyiew of atddsupeort maphg aeerding fodas invention vabl es

11.1 and 11.2. Thesetﬁ@@ét’ﬂ?or 1P Bar@ibgrant-sRagc@ibs $fth dbfiueRX e e?ig@st, ;hetic

fibre strands 12 designe cept ance of force in |ongitudinal direction
L. The cables 11.1 arf®d11.2 are arranged parallel to one another al ong t he
| ongi tudi nal, direction L of the support neans 10 at a aC| wg?ntfo re-to-
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secure agai nst tw Stiivbgatiys andCedhvexicasips@wéBs. The cabl e caS| ng 13 for nms a
transition region 14, which
Constructional elements which are the same or have the same effect are provided in all

figures with the same reference numerals even if they are not of identical construction in

details. The figures are not to scale.

A first support means 10 for use in a lift installation is shown in Fig. 1A and Fig. 1B. The
support means 10 comprises at least two cables 11.1 and 11.2. These cables 11.1 and
11.2 comprise, for example, synthetic fibre strands 12 designed for acceptance of force in
longitudinal direction L. The cables 11.1 and 11.2 are arranged parallel to one another
along the longitudinal direction L of the support means 10 at a spacing A1 (centre-to-
centre). The cables 11.1, 11.2 are fixed relative to one another to be secure against
twisting by a cable casing 13. The cable casing 13 forms a transition region 14, which
extends parallel to the longitudinal direction L of the support means 10, between the two
cables, 11.1, 11.2.

According to the invention the transition region 14 of the cable casing 13, which lies
between the cables 11.1, 11.2, is provided with openings 14.2 and webs 14.1. The webs
14.1 are executed so that they make possible a relative movement of the cables 11.1, 11.2
with respect to one another in longitudinal direction L.

It can be seen on the basis of Figures 1A and 1B how this transition region 14 is designed
in the case of the first form of embodiment. The cable casing 13 is a common cable
casing which encloses the first cable 11.1 and the second cable 11.2. The cable casing



extends parallel to the longitudinal direction L of the support neans 10,
between the two cables, 11.1. 11.2. According to the invention the
transition region 14 of the cable casing 13, which lies between the cables
11.1, 11.2, is provided with openings 1442 and webs 14.1. The webs 14.1 are
executed so that they nake possible a relative novenent of the cables 11.1,
11.2 wth respect to one another in longitudinal direction L. It can be
seen on t lselel@ahectiohs betweecaiwd adjaaent chbBsHdvt ard $1.2ransition region 14 is
designed in the case of the first formof enbodi ment. The cable casing 13
I's a comon cable casing which encloses the first cable 11.1 and the second
cabl e 11. Accdidingctalthe inaationy attleasl wvoccabiescirecthss betineetsd togethadjat ot by abl es
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adj acent caficenticabi 10af batror the @théretiandagrthbndibblecahem|dieesreatleof 11hé1.2abl es
11.1, 11.2  relative t@] one anott}er. in ther{,bgg@i‘tudi na] direction L of the

support miglatverty onpanpther infhe jangituginaldiregtio § FURPAU} BERY Hesi gned t hat

t hey make possible the relative displacenent at |east in certain sections

of the support neans 10 w t hout, however, breaking or tearing. The fijrst

f orm of eﬁ'ﬁﬁdmﬁ?f}t At e ng% AdrAre rSordesigned tgi\t 'é‘%& make PeFsitie dhes [RiRYPL
means 10 dipfacement AfJeakt iR celtah sédtiens tof ahe€ NHuppert trigarisNao | witrut, Usbwiver,Si des
(parallel to the |ongitudinal axis Q and outwardly convex in the end

regi ons. PREKDISY1EAINY. i n the plan view shown in Fig. 1B are
correspondi ngly dunmbbel | -shaped. The webs 14.1 thus have, as seen in

| ongi tudi nal direction, boundaries which go . into the web concavely. The term

! ) es . go_.
"rel ati ve JAPJFIIXERERMRAIMREL WhjchdeRRoWLI) Figures 1A Ade'B, ohieIURPAE MNhe
i nventi onqot \y 6p&fsgs 142 Whigh tan® straljheon lthe dwo ldngitueiial BRies NbhNEl 86 the
di spl aced rel ative to one another over ) )
longitudinal axis L) and outwardly convex in the end regions. The webs 14.1 in the plan
view shown in Fig. 1B are correspondingly dumbbell-shaped. The webs 14.1 thus have,

as seen in longitudinal direction, boundaries which go into the web concavely.

The term ‘relative displacement of the adjacent cables" includes, according to the

invention, two cases:

)] the two cables 11.1, 11.2 can be uniformly displaced relative to one another over
their entire length (with the same stretching of the cables),

(2) one of the cables 11.1 and 11.2 can be stretched more strongly than the other,
wherein, during the stretching, relative displacements between individual length
sections of the respective cables arise (the amount of the relative displacement in
that case depends on the length position on the cable).

Further support means 10 according to the invention each with two cables 11.1, 11.2 are
shown in Figures 2, 3 and 4. The support means 10 are, as also the support means 10
shown in Figures 1A, 1B, designed for use in a lift installation. The support means 10
comprise two cables 11.1, 11.2, wherein each of the cables 11.1, 11.2 comprises several
strands 12. The cables 11.1, 11.2 are designed for acceptance of force in longitudinal
direction L, wherein the cables 11.1, 11.2 are arranged along the longitudinal direction L of
the support means 10 at a spacing A1 from one another and are connected by means of a



their entire length (wth the sane stretching of the cables), (2) one of the
cables 11.1 and 11.2 can be stretched nore strongly than the ot her,

wherein, dupiisgs the stretching, relative displacenents between individual

|l ength sections of the respective cables arise (the anount of the relative
di spl acenent in that case depends on t hé | ength position on the cable).

Furt her support nmeans 10 according to the invention each with two cables 11.
1, 11.2 are shown in Figures 2, 3 and 4. The support neans 10 are, as al so
t he suppor tthegepmrtieansHovat alsna@nggﬁﬂ fromione anotier grcsargseangctad kygBeans ohal j f t
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from one anghhgey éfmﬂ)Ieaé felatva ARvbmenty thearor 10f1,a1 20mmvespeccatm|@ecaasmagm13.
The cabl e casi g fornms a transition region 14 between each two cabl es
11.1, 11. 2. /o794l 't”P' dHeFY9dn regi on of the cable casing 13, which lies between
the cables 11.1, 11.2, is provi ded with openings 14.2 and webs 14.1,
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t he cabl e 1df.wiebs12.12amgibyhhe éjspesnbnln@ofdhewabﬂ)mépr iha holesrigi2t udi nal direction
L. The fornms of enbodi nent shown in Figures 2, 3 and 4 differ substantially
only by the form of webs 14.1 and by the dinmensioning of the webs 14.1 or

t he hol es 1HEhe2secPhe fasmcd reshidodintanbfwhighbis ghemin Figh?.caf the surpeitrmgansHi0dras2  of
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in the plan_ view shown in 9 are rectangul ar or square.
view shown in Fig. 2 are rec angular or square.

The third form of embodiment, which is shown in Fig. 3, of the support means 10 has
openings 14.2 which extend rectilinearly on the two longitudinal sides (paralle! to the
longitudinal axis L) and which extend at an inclination in the end regions, i.e. the openings
14.2 are approximately parallelogram-shaped in the plan view shown in Fig. 3.
Correspondingly, the webs 14.1 in the plan view shown in Fig. 3 are also lozenge-shaped
with obliquely extending edges.

The fourth form of embodiment, which is shown in Fig. 4, of the support means 10 has
openings 14.2 which are straight on the two longitudinal sides (parallel to the longitudinal
axis L) and which are concave in the end regions. Correspondingly, the webs 14.1 in the
plan view shown in Fig. 4 are curved outwardly at both sides, i.e. convex.

The described principle can also be transferred to an ensemble of three and more cables.
In preferred forms of embodiment of the invention the strands 12 of the cables are laid so

that at least two of the cables of the support means 10 build up, under torsional stress,
(mutually compensating) intrinsic torsional moments of opposite sense.



The third form of enbodinent, which is showm in Fig. 3, of the support neans
10 has openings 14.2 which extend rectilinearly on the two | ongitudi nal
sides (pargbisgds to the longitudinal axis L) and which extend at an
inclination in the end regions, i.e. the openings 14.2 are approximtely
paral | el ogram shaped in the plan view shéwn in Fig. 3. Correspondingly, the
webs 14.1 in the plan view shown in Fig. 3 are also | ozenge-shaped wth
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concave int regi ons. rres e webs 14.1 in the plan view
shown in Fig. 4 are curved outwardly at both sides, i.e. convex. The
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respective material) together with the casing 13. The webs 14.1 can be
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adj acent cables 11.1, 11.2 can be reduced. Advantageously the length ratios
bet ween webs 14.1 and openings 14.2 are so selected that the webs 14.1 of

resilient material function to a first approximation in articul ated

Advantageously the length ratios between webs 14.1 and openings 14.2 are so selected
that the webs 14.1 of resilient material function to a first approximation in articulated
manner under shearing forces in longitudinal direction (L) of the cables, i.e. the webs 14.1
can accept substantially only forces in transverse direction with respect to the cables 11.1
and 11.2. Such webs 14.1 constructed in articulated manner thus cannot accept
substantial forces in longitudinal direction (L) when there are small relative displacements
of the cables 11.1 and 11.2 and thus avoid, in the case of occurrence of different cable
speeds of the adjacent cables 11.1 and 11.2 such as arise with running surface
differences of the drive pulleys, large shearing forces in the transition region of the cable
casing 13, which can lead to material failure in the said region. These shearing forces
lead to shear stresses which lie in the low double-figure percentage range of the shear
strength of the cable casing material.

A suitable material for production of the cable casing 13 is polyurethane. Two
commercially available polyurethane synthetic materials suitable for use as cable casing
13 are Elastollan 1185 and Elastollan 1180, which slightly differ. Elastollan is a registered
trade mark of the company BASF.



manner under shearing forces in longitudinal direction (L) of the cables,
i.e. the webs 14.1 can accept substantially only forces in transverse

di rection wplihg4s espect to the cables 11.1 and 11.2. Such webs 14.1
constructed in articul ated nmanner thus cannot accept substantial forces in
| ongi tudinal direction (L) when there ar€ small relative displacenents of
the cables 11. 1 and 11.2 and thus avoid, in the case of occurrence of
different cable speeds of the adjacent cables 11.1 and 11.2 such as arise
with running surface differences of the drive pulleys, large shearing
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that the we Espx 4. L8 q':tﬁ)rb only small shearing forces and the shear stress
resulting t ererrom i es far bel ow the shear strength of the

above-nmenti oned pol yuret hane. The shear stresses reach approxi mately 15% of
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result under the“same conditions
as above for an Elastollan 1180 with a shear modulus of 6.8 MPa. The shear stresses

reach approximately 11% of the shear strength.

Further examples for longitudinal displacement s of the cables 11.1, 11.2 of 0.7 millimetres
and 0.6 millimetres in the case of use of Elastollan 1185 yield shear stresses of 2.7 MPa
and 2.4 MPa. These shear stresses respectively correspond with 13% and 11% of the
shear strength.

Elastomers have a yield elongation of more than 100% which can amount to up to 800%.
However, it is to be noted that elongations of 25% and more are to be avoided, since
otherwise irreversible deformations can quite easily occur. The longitudinal displacements
s of 0.6, 0.7 and 0.8 millimetres of the cables 11.1, 11.2 shown by way of example in the
foregoing correspond with strains of 20% and less. It follows therefrom that relative
displacements of the cables 11.1, 11.2 in the sub-millimetre range do not lead to
impermissible material loads of the webs 14.1.

Moreover, it is possible to equip the individual webs 14.1 with a mechanical reinforcement.

The use of support means 10 with synthetic fibre cables is particularly preferred. Metallic,
synthetic and/or organic strands 12, or a combination of the said materials, is or are
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polyamide. The respective resiliently deformable synthetic material is preferably sprayed
or extruded on the cables 11.1, 11.2 and subsequently compacted thereon. The cable
casing material thereby penetrates from outside into all interstices between the strands 12
at the outer circumference and fills up these. The thus-created coupling of the cable
casing 13 to the strands 12 is so strong that only small relative movements arise between
the strands 12 of the cables 11.1, 11.2 and the cable casing 13.

According to a further form of embodiment short fibre pieces (for examples glass fibres,
aramide fibres or the like) or a woven mat can be embedded in the region of the webs 14.1
and serves or serve as reinforcement.

The support means 10 shown in the figures are particularly suitable for drive by a cable
pulley, wherein the force transmission between the cable pulley and the support means 10
takes place substantially by friction couple.

The two or more cables 11.1, 11.2 are, according to the invention, so connected together
that the torsional moment of one cable 11.1 is transmitted to the other cable 11.2 and
conversely. The torsional moments thereby compensate one another. In the ideal case
the total torsional moment of the support means 10 in the case of an even-numbered
number of cables and with symmetrical construction is equal to zero. By contrast to the
known support means 10, the cables of the support means 10 according to the invention
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longitudinal displacements parallel to the longitudinal axis L. Damage of the transition
region 14 and at the same time abrasion of conventional support means with two or more

cables can thereby be reduced.

The double, triple or multiple cable according to the invention can without problems
provide compensation for running radius differences at drive pulleys when the cables of
the support means 10 move at a drive pulley along circular paths of different radius and
accordingly at different speed at the circumference of the drive pulley.
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3. Support means (10) according to claim 1, characterised in that the cable casing
(13) comprises synthetic and/or organic materials.

4, Support means (10) according to claim 1, characterised in that the strands (12)

comprise metallic, synthetic and/or organic strands (12).

5. Support means (10) according to claim 1, characterised in that the openings (14.2)
are realised in the form of slots, preferably in longitudinal direction (L) of the cable.

6. Support means (10) according to claim 1, characterised in that openings(14.2) and
webs (14.1) have different lengths (L1, L2) in longitudinal direction (L) of the support
means (10).

7. Support means (10) according to claim 1, 5 or 6, characterised in that the webs
(14.1) have, in a plane spanned by the cables (11.1, 11.2), any desired shape, but
preferably a dumbbell-shaped, cylindrical, oval, concave, convex, rectangular or wedge-
shaped form.
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