| Cable fixing point for fastening at |east one cable and lift wth at |east
one cable fixing point for at | east one cable The invention relates to a
cable fixing point for fixing at | east one cable according to the
introductory part of claiml1 and to a lift for transporting at |east one |oad
carrier by neans of at |east one cable, which is novable in its |ongitudinal
direction, with a cable fixing point fot a cable end of the respective
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I's not guided parallel to this plane. In these circunstances the cable
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directi On'can in certain circumstances execute at the same time a rotational movement about their
longitudinal direction at the guide device. Rotation of the cable about its longitudinal
direction can, for example, be produced at the guide device if the cable is disposed at the
guide device under a 'diagonal’ tension (diagonal tension) and is moved under boundary
conditions which allow rotation of the cable about its longitudinal direction. That is the
case when the cable is disposed under tension in its longitudinal direction and in that case
is guided at a guide surface (for example at the surface of a roller) in a direction which is
not parallel, but which lies at an inclination relative to the longitudinal direction of the cable.
In the case of a cable which is disposed under a tension acting in its longitudinal direction
and is guided in a groove at the surface of a roller the diagonal tension is realised if, for
example, the groove is arranged within a plane standing perpendicularly to the axis of
rotation of the roller and the cable is not guided parallel to this plane. In these
circumstances the cable cannot be guided exclusively at the base of the groove if the roller
rotates about its axis of rotation and the cable is then moved in its longitudinal direction.
Rather, the cable runs partly over the flanks of the groove and thus transversely to the
groove and can in that case execute a rolling motion at the surface of the roller in the



Rat her, the cable runs partly over the flanks of the groove and thus
transversely to the groove and can in that case execute a rolling notion at
the surface of the roller in the 2 direction of the axis of rotation of the
roller. The rolling notion of the cable is in that case acconpanied in each
i nstance by a rotation of the cable about its |ongitudinal direction.
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the case of tw sti
length. As a rule twistings of the cables are connected with torsional moments which the

respective cable exerts on the guide device or the cable fixing points.
A length segment of the cable shall be termed 'cable segment' in the following.

If a cable twists, the structure of the cable can be changed, in some circumstances
irreversibly. A cable usually consists of several tensile carriers which are 'stranded’
together. Usually several tensile carriers - for example strands which are made of metallic
wires and/or synthetic fibres and/or natural fibres - are each laid helically in a (tensile
carrier) layer or several (tensile carrier) layers about a centrally arranged tensile carrier. In
this manner the tensile carriers of a tensile carrier layer form a periodic arrangement which
repeats each time in the same manner in the longitudinal direction of the cable
respectively after a characteristic distance (the ‘'lay length'). In the case of twisting of the
cable about its longitudinal direction the relative arrangement of the tensile carriers can in
certain circumstances be irreversibly changed and the cable damaged in that case. In the
case of twisting of a cable, in particular, the lay length of the tensile carriers within a tensile



cabl e about its longitudinal direction the relative arrangenent of the
tensile carriers can in certain circunstances be irreversibly changed and
the cabl e danaged in that case. In the case of twisting of a cable, in
particular, the lay length of the tensile carriers within a tensile 3 carrier
| ayer is shortened or extended. The effect of twisting of a cable segnent is,
for the arrangenment of the tensile carrigrs in the region of the cable
segnent, dependent on which rotational sense the ends of the cable segnent
are tw st edriezllayer isshodepetoragdernded. Twi sting of a cable segnent shall here
be regarded as 'tw sting-up' when the twsting is connected with a shortening
of the lay length of a tensile carrier layer in this cable segnent.
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load. The most strongly loaded tensile carriers can be degraded to increased extent and,

in a given case, destroyed. This effect can substantially reduce the service life of a cable.

In a lift, rotational movements of the cables should accordingly be so controlled that
twistings or torsional moments, which in a given case are introduced into the cables, in
each instance do not exceed a specific tolerable amount.

A cable fixing point for fastening at least one cable is known from EP 1 026 115 A1, which
comprises a respective cable end fastening for a cable end of the respective cable and a
respective rotary mounting for the respective cable end fastening, wherein each rotary
mounting comprises an axial bearing which enables rotation of the respective cable end
fastening about a fixed, vertically arranged axis. Cable fixing points of that kind are used
in a lift in order to fix the ends of cables by which load carriers of the lift are conveyed.
The axial bearings ensure that the cables can freely rotate about their longitudinal direction
at the cable fixing points. In this case the cables are in each instances so held at the cable
fixing points that no torsional moment is introduced into the respective cable at the cable



inalift in order to fix the ends of cables by which load carriers of the
lift are conveyed. The axial bearings ensure that the cables can freely
rotate about their longitudinal direction at the cable fixing points. In
this case the cables are in each instances so held at the cable fixing
points that no torsional nonment is introduced into the respective cable at
the cable 4 fixing points. The latter shall have the effect that rotations
and/or tw stings and/or torsional nonments which in certain circunstances are
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curved or kinked. The tensile carriers of the cable and in a given case
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accordingly non-uniformy”l oaded by the tension force. A part of the tensile
carri ers itéchnical problems. On the one hand, the axial bearing connected with the cable end
fastening of the cable is loaded radially relative to the axis of rotation of the axial bearing.
The axial bearing can rapidly wear under the effect of radial forces unless expensive
countermeasures are taken. Moreover, the cable is bent to the side at the cable end
fastening and in that case may be strongly curved or kinked. The tensile carriers of the
cable and in a given case further components of the cable (for example, an outer cable
casing or an intermediate layer arranged between two different tensile carrier layers) are
accordingly non-uniformly loaded by the tension force. A part of the tensile carriers is
consequently loaded more than average and can accordingly degrade more rapidly. Due
to the fact that the cable during transporting movements of the load carriers is constantly
rotated about its longitudinal direction and thus at the cable fixing point constantly about
the vertical axis of rotation of the axial bearing, the cable at the cable end fastening is
loaded in reverse bending on each reversal of the travel direction of the load carriers.
These reverse bendings similarly promote degradation of the cable. For example, the
arrangement of the tensile carriers in the region of the cable end fastening can be
reversibly changed by reverse bending and the cable thus damaged. A further problem is



consequently | oaded nore than average and can accordi ngly degrade nore
rapidly. Due to the fact that the cable during transporting novenents of the
| oad carriers is constantly rotated about its |ongitudinal direction and
thus at the cable fixing point constantly about the vertical axis of
rotation of the axial bearing, the cable at the cable end fastening is

| oaded in reverse bending on each reversaél of the travel direction of the
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The cable fixing point comprises a cable end fastening for a cable end of the respective
cable and a respective rotary mounting for the respective cable end fastening, wherein
each rotary mounting enables rotation of the respective cable end fastening about an
(rotational) axis. According to the invention the rotary mounting is so constructed that the
axis can be aligned by a tension force acting on the cable. The axis is accordingly not
rigidly arranged. It automatically changes its direction or alignment when the direction of
the tension force acting on the respective cable is changed. The axis can be aligned
under the effect of the tension force in such a manner that the components of the tension
force acting radially with respect to the axis are minimal. The rotary mounting accordingly
has to be capable of high loading only in the direction of the respective tension force.
Thus the precondition is created that the rotary mounting can be realised by relatively
simple means. Moreover, the respective cable, when it is set at the cable fixing point into

rotation about its longitudinal direction, has only minimal loading by reverse bending.

In one form of embodiment of the cable fixing point the axis can be aligned in the direction
of a tension force acting on the cable and/or in the longitudinal direction of a cable



the tension force acting on the respective cable is changed. The axis can be
aligned wunder the effect of the tension force in such a manner that the
conponents of the tension force acting radially with respect to the axis are
mnimal. The rotary nounting accordingly has to be capable of high | oading
only in the direction of the respective tension force. Thus the precondition
is created that the rotary nmounting can be realised by relatively sinple
means. Moreover, the respective cable, when it is set at the cable fixing
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di mrensions has 1'n connecti o
non-parallel relative to the first pivot axis. Joints of that kind enable alignment of the axis

by pivotation in one dimension about an angle within a predetermined angular range or an
alignment of the axis in two dimensions within a predetermined three-dimensional angular
range. A joint enabling pivotation in two dimensions has in this connection the advantage
that the cable fixing point during mounting does not have to be precisely aligned, since the
axis of the rotary mounting is self-aligning with respect to the direction of the tension force
within a three-dimensional angular range.

Alternatively, the axial bearing can be designed as an axial pendulating bearing, wherein
the rotatable part is mounted to be pendulating. In this case the rotational axis of the axial
bearing is not fixedly aligned with respect to parts of the axial bearing, but is alignable
within a predetermined angular range or a three-dimensional angular range. An additional
pivot mechanism for pivotation of the axial bearing in its entirety is accordingly not required

in this form of embodiment.

A further form of embodiment of the cable fixing point comprises means for controliing a



that the cable fixing point during nounting does not have to be precisely
aligned, since the axis of the rotary nounting is self-aligning with respect
to the direction of the tension force wthin a three-di nensional angul ar
range. Alternatively, the axial bearing can be designed as an axi al
pendul ati ng bearing, wherein the rotatable part is nmounted to be

pendul ating. In this case the rotational7axis of the axial bearing is not
fixedly aligned with respect to parts of the axial bearing, but is alignable
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i nvention can be used in a lift for transporting at |east one |load carrier

by nmeans GIfheaéaHl@ﬁ)‘&ﬁg Qﬁmt%@béraingﬂbahé ¢hvieRtidrt &arl E@@lsé&"ﬂi aaift far Er@ﬁéddﬁtihg at
wherein the cable fjXxi n%eé)ym nt se{ ves for fastenin
r |

a cabl e end of. the
respect i vee3i0Ng loadcarg RedRt. Pf 3tdeasi one cabledneyabiai '%?t'o?ﬂg’gﬂ‘éb@éecéﬂ@ under
a tensi on WHaréiR the Bablélfixiag b séives Mtifadlening ¥ aabRENG dfhél AlRpBEIRBGADRMAMN
position of the |oad carri construction of the cable fixj ngﬁcgﬁéfnt

¢ rrer. The ) .
ensures t HBE rRIRECKE cablp Is ﬁépqs(?éawh%awﬁmg Yrdlen g tepRien fgroe rge g |
force, forwfgdpRPlafabl8 it BEpérRiEAEE bh \eepdbitioR & itiNIodl chhr! aReiceRsthRtieR ofithd/ Or i n
the longitudinal direction of a cable segnent adjoining the cable fixing
poi nt. | nd@pEnféRe PYinbengiies that the axis of the rotary mounting is"aligned by the tension
force, for example in the respective direction of the tension force and/or in the longitudinal
direction of a cable segment adjoining the cable fixing point. independently of the
instantaneous position of the load carrier to be transported the axis of the rotary mounting
is automatically so aligned that rotational movements of the cable are controlled in a
manner which preserves the cable as far as possible. The cable fixing point does not,
during mounting, have to be arranged very precisely, since the axis of the rotary mounting

is in any case optimally aligned by the action of the tension force.

The invention allows guidance of any cables in a preserving manner. It particularly allows
preserving guidance of cables which

- have a low stiffness relative to torsions and/or

- are laid in such a manner that they are not free of rotation under a tension load
and/or

- which between the cable fixing points at a guide device are disposed under a



i nst ant aneous position of the load carrier to be transported the axis of the
rotary nmounting 1is autonmatically so aligned that rotational novenents of the
cable are controlled in a nanner which preserves the cable as far as
possi bl e. The cable fixing point does not, during nounting, have to be
arranged very precisely, since the axis of the rotary nounting is in any
case optimally aligned by the action of #he tension force. The invention
al l ows gui dance of any cables in a preserving manner. It particularly allows
preservi ng gui chiagomabftertsidyl emdwinkac hwhicly padicUlary dangef toesisnal einatrients tan ther si ons

d/ | aid _d , \ f . ' und
fensi on 1 oad . AP Se ot a0E e Thod BEKchss Rilesabgeat bl BRstacy Ce
are di sposed under a diagonal tension and into which particularly |arge

t or si onal n i nt. . n e e fixi i S a
conseauend TP Hr 2o L8 nislibn HHE b i beghl tots: f heBhet 2u e

parti cul arihyentidiv are exgpéeined ihdherfollovingrbyodiernsee totclidmeatici drawings,dn which: expl ai ned
in the following by reference to schematic drawings, in which: Fig. 1 shows a
lift for transporting a |ift cage and a counterwei ght by neans of a novable

cabl e, w tkig.ad dri ve shoWwser lifafot tsamgportihg ddiftl cageiang a oburdersveight by meeatsldfa and

two cable fixing points.for fasteni the cabl e en f .the cabl e, accprding
to the invention, Fi ragva?lesm “f'ﬁ‘ea gﬁe\;gﬁgrcﬁn?éevgr@gg?@qcﬂgg f%leﬁ 'J&r thf,caﬁ% a
view in the directi andotwd lvableafixiogv pbints folf-fastering Whercable thds oflthe oables
di agonal | y over the dri\{f rolherﬂv Fig. 3 shows the drive roller according to
Fig. 2 as seen f r om 2FCRIFNGPd0g ! 5'ét|‘ ective (according to arrow lll in Fig.
2), Fig. 4 shows a first exanple of enbodi nent for a cable fixing point
according to .the inyentipon, Fig.. 5 sho cond exanpl.e of .emhodi pent for
2 cabl e TN poi nerEREdPRIYP W5 ARETRRG AT TP 1L B AreHien CLBIce
fixing point accordigrw BifFFig. 1,5vhédréinahes e4bie Ains\iagdnallypowptith divetrdlidri 9. 5,
and Fig. 7 shows a third exanple of enbodi nent for a cable fixing point
according to the invention.

Fig. 3 shows the drive roller according to Fig. 2 as seen from a different

perspective (according to arrow Il in Fig. 2),

Fig. 4 shows a first example of embodiment for a cable fixing point according to
the invention,

Fig. 5 shows a second example of embodiment for a cable fixing point according
to the invention,

Fig. 6 shows the cable fixing point according to Fig. 5, in a segment VI-VI
according to Fig. 5, and

Fig. 7 shows a third example of embodiment for a cable fixing point according to
the invention.

Fig. 1 shows a lift 1 for transporting at least one load carrier by at least one movable cable
connected with the respective load carrier. Figs. 2 to 7 illustrate different details of the lift
1.

The lift 1 comprises, in the present case, two load carriers able to be transported by a
cable 7, namely a lift cage 3, which is guided in vertical direction at guide rails 4, and a



Fig. 1 shows a lift 1 for transporting at |east one |load carrier by at |east
one novabl e cable connected with the respective load carrier. Figs. 2 to 7
illustrate different details of the lift 1 . The Iift 1 conprises, in the
present case, two |oad carriers able to be transported by a cable 7, nanely
alift cage 3, which is guided in vertical direction at guide rails 4, and a
9 counterweight 5, which is guided at gufde rails 6 in vertical direction
The cable 7 has two cable ends 7', 7", which are each arranged at a cable
fixing poid@untbauaghtlss wihichoie guidedtalguiele rauhmun \mntucaxaisedtuba helchBle 7Thes @bl e 7
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a double a
counterweight 5. A 2:1 suspension for the counterweight 5 is thereby realised. When the

drive roller 20 is set into rotation about its axis of rotation, traction forces are transmitted to
the cable 7 and the cable 7 moved in its longitudinal direction. This has the effect that the
cable 7 runs around the deflecting rollers 11.1, 11.2, 11.3 and at the same time the lift
cage 3 and the counterweight 7 are moved upwardly and downwardly respectively in
opposite sense, depending on the respective rotational direction of the drive roller 20, as
indicated in Fig. 1 in each instance by a double arrow at the cage 3 and at the
counterweight 5.

In the case of travel of the cage 3 the drive roller 20 and the deflecting rollers 11.1, 11.2,
11.3 influence the path which the cable 7 follows in the case of its movement in its
longitudinal direction. The drive roller 20 and the deflecting roflers 11.1, 11.2, 11.3 thus
form a guide device for the cable 7: the regions of the surfaces of the rollers 11.1, 11.2,
11.3 and 20, which come into contact with the cable 7 during travel of the cage 3, in that
case serve as guide surfaces.



counterweight 5. In the case of travel of the cage 3 the drive roller 20 and
the deflecting rollers 11.1, 11.2, 11.3 influence the path which the cable 7
follows in the case of its novenent in its |longitudinal direction. The drive
roller 20 and the deflecting rollers 11.1, 11.2, 11.3 thus forma guide
device for the cable 7: the regions of the surfaces of the rollers 11.1,
11.2, 11.3 and 20, which cone into contdct with the cable 7 during travel of
the cage 3, in that case serve as guide surfaces. 10 Distinction is nade
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way of the cable segnent 7.5. The tension force F12 is directed al ong the
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force 12 a he ca axi s can
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the longitudinal direction of the table segment 7.1 or the longitudinal direction of the cable
segment 7.5 are similarly changed relative to the vertical V during travel of the cage 3.
Consequently, the tension forces Fi, and Fi3 change their direction during travel of the
cage 3.

According to the invention it is provided that the axis L, can be aligned by the tension
force 12 acting on the cable 7 and the axis L,; can be aligned by the tension force Fy3
acting on the cable 7. Accordingly, the angles of inclination o> and a4 similarly change
during travel of the cage 3. in the example according to Fig. 1 it is assumed that the axis
L1 is aligned in the direction of the tension force Fy; or in the longitudinal direction of the
cable segment 7.1. Correspondingly, the axis L3 is each time aligned in the direction of
the tension force F,; or in the longitudinal direction of the cable segment 7.5.

According to Figs. 2 and 3 the cable 7 is guided in such a manner that in the case of travel
of the cage 3 it is moved not only in its longitudinal direction, but is also caused to make a
rotational movement about its longitudinal direction.



acting on the cable 7. Accordingly, the angles of inclination al2 and al3
simlarly change during travel of the cage 3. In the exanple according to
Fig. 1 it is assunmed that the axis L12 is aligned in the direction of the
tension force F12 or in the longitudinal direction of the cable segnent 7.1.
Correspondingly, the axis L13 is each tine aligned in the direction of the
tension force F13 or in the |ongitudinallldirecti on of the cable segnment 7.5.
According to Figs. 2 and 3 the cable 7 is guided in such a manner that in the
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exanple it is assunmed that the respective surface of the drive roller 20
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base of the groov
- is disposed in contact with the drlve roller 20 along a curve extending obliquely with

respect to the plane 27. In other words: in the present configuration the cable 7 is
disposed under diagonal tension. In the situation illustrated in Figs. 2 and 3 the cable 7
runs, at the uppermost point of its path, at the base of the groove 21, i.e. in the middle
between the adjoining flanks of the groove 21, and there intersects the plane 27 (see Fig.
2). As can be further inferred from Figs. 2 and 3, the part (in the region of the cable
segment 7.4) of the cable 7 running upwardly in direction towards the support structure 2
(i.e. running cn the roller 20 or running into the groove 21) of the cable 7 impinges at an
edge 21' of the groove 21 on the surface of the drive rolier 20 and approaches the plane
27 on one flank of the groove 21, as is indicated by the arrow 34. The part (in the region
of the cable segment 7.3) running downwardly away from the support structure 2 (i.e.
running away from the roller 20 or running out of the groove 21) of the cable 7 goes away
from the plane 27 and, on the other flank of the groove 21, approaches the edge 21" of the
groove 21, as is indicated by the arrow 35.



bet ween the adjoining flanks of the groove 21, and there intersects the plane
27 (see Fig. 2). As can be further inferred fromFigs. 2 and 3, the part (in
the region of the cable segnment 7.4) of the cable 7 running upwardly in
direction towards the support structure 2 (i.e. running on the roller 20 or
running into the groove 21) of the cable 7 inpinges at an edge 21' of the
groove 21 on the surface of the drive rol2l er 20 and approaches the plane 27
on one flank of the groove 21, as is indicated by the arrow 34. The part (in
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about its longitudinal direction. The direction of the rotation is indicated

in Fig. 2bydpaevedd.ow 32. In the case of the situation illustrated in Figs.
2 and 3 the rotation of the cable 7 in the direction of the arrow 32 is
attributed to the fact that a torsional nobnent T is introduced into the
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can be reversed relative to the indicated arrows if the drive roller 20 rotates about the axis
25 of rotation opposite to the direction of the arrows 26.

In the case of Figs. 2 and 3 the effect of a diagonal tension on the cable 7 is illustrated, by
way of example, with reference to the drive roller 20. It should be noted that the illustrated
technical interrelationships are transferrable in analogous manner to the movement of the
cable 7 at the deflecting rollers 11.1, 11.2 and 11.3 insofar as a diagonal tension should
also be realised at one of these rollers. Moreover, it may be emphasised that the
presence of the groove 21 is not an essential precondition for occurrence of the rotation
32. A sufficient condition for occurrence of rotation of the cable 7 is the presence of
diagonal tension. In general the cable 7 is disposed under diagonal tension when the
cable 7 is guided in such a manner that in the case of movement in its longitudinal
direction in contact with the rollers 11.1, 11.2, 11.3 and 20 it is moved at least in segments
in the direction of one of the axes of rotation of the rollers 11.1, 11.2, 11.3 and 20 (i.e. not
exclusively in a plane perpendicular to the axis of rotation of the respective roller).



In the case of Figs. 2 and 3 the effect of a diagonal tension on the cable 7
Is illustrated, by way of exanple, with reference to the drive roller 20. It
shoul d be noted that the illustrated technical interrelationships are
transferrable in anal ogous manner to the novenent of the cable 7 at the
deflecting rollers 11.1, 11.2 and 11.3 insofar as a diagonal tension should
al so be realised at one of these rollersl3 Moreover, it nmay be enphasi sed that
the presence of the groove 21 is not an essential precondition for
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twistings can also be passed on by way of the rollers 11.2 and 11.3, i.e. into the cable
segments 7.1, 7.2 and 7.5. This applies particularly when the cage 3 is caused to
repeatedly travel upwardly and downwardly. The magnitude of the twistings of the
individual cable segments can be different in each instance. In addition, the magnitude of
the twisting of the respective cable segment in the case of travel of the cage 3 can be
varied as a function of the instantaneous length of the cable segment.

In general, the magnitude of twistings able to be introduced into the cable 7 due to
interaction of the cable 7 with the rollers 11.1, 11.2, 11.3 and 20 depends on several
factors a) - c):

a) on the respective coefficients of friction for the contacts of the cable 7 with the
rollers 11.1, 11.2, 11.3 and 20,
b) on the torsional stiffness of the cable 7,



poi nts, since when the cable 7 runs around the deflecting rollers 11.1, 11.2
and 11.3 tw stings can also be passed on by way of the rollers 11.2 and
11.3, i.e. into the cable segnments 7.1, 7.2 and 7.5. This applies
particularly when the cage 3 is caused to repeatedly travel upwardly and
downwardl y. The magni tude of the twi stings of the individual cable segnents
can be different in each instance. In addition, the magnitude of the
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The cable 7 can - furnished with the aforesaid characteristics - be twisted particularly

easily:

- The cable 7 has a load torsional stiffness when the tensile carriers are made of, for
example, synthetic fibres such as aramide.

- Elastomers such as polyurethane or rubber as material for the cable casing 10
respectively ensure a high level of friction between the cable casing 10 and the
drive roller 20 or the deflecting rollers 11.1, 11.2 and 11.3. This in turn leads to a
high level of traction between the drive roller 20 and the cabie 7. On the other
hand, extremely large torsional moments can be introduced into the cable 7 at the
rollers 20, 11.1, 11.2 and 11.3 when the cable is disposed under diagonal tension.

The invention makes it possible to preserve the cable 7 in that the amount of twisting of
the cable segment 7.1 and/or the amount of twisting of the cable segment 7.5 is kept
within limits by a suitable construction of the cable fixing points 12 and 13.

Figs. 4 to 7 illustrate three different forms of embodiment of the fixing points 12 and 13.
The forms of embodiment each comprise a cable end fastening for the cable end 7' or 7



easily: The cable 7 has a load torsional stiffness when the tensile carriers
are made of, for exanple, synthetic fibres such as aram de. El astoners such
as pol yurethane or rubber as material for the cable casing 10 respectively
ensure a high level of friction between the cable casing 10 and the drive
roller 20 or the deflecting rollers 11.1, 11.2 and 11.3. This in turn | eads
to a high level of traction between thelddrive roller 20 and the cable 7. On
the other hand, extrenely |large torsional nonents can be introduced into the
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The form of embodiment of the cable fixing point 12 or 13 according to Fig. 4 comprises
the cable end fastening 50 for the cable end 7' or 7" and the rotary mounting 40, wherein
the rotary mounting 40 comprises:

- an axial bearing in the form of an axial pendulating bearing with a base 41, which
can be supported on the support structure 2, and with a part 43 which is rotatable
about the axis L and which is supported on a surface 41.1 of the base 41 by way of
several roller bearings 44, and

- a fastening 45 for fastening the cable end fastening 50 to the rotatable part 43.

The surface 41.1 has the form of a segment of a ball surface. In Fig. 4 the point P
characterises the centre point of a circle of curvature 42 which is matched to the surface
41.,1. Each of the roller bodies 44 has the form of a dancer roller, the circumferential
surface of which adjoining the surface 41.1 has within a longitudinal segment along the
respective centre axis (not illustrated in Fig. 4) the same curvature as the surface 41.1.
The centre axes of the different roller bodies 44 are oriented in star shape to the axis L.



of inclination al2 or the angle of inclination al3. The form of enbodi nent of
the cable fixing point 12 or 13 according to Fig. 4 conprises the cable end
fastening 50 for the cable end 7 or 7" and the rotary nmounting 40, wherein
the rotary nmounting 40 conprises: an axial bearing in the formof an axi al
pendul ati ng bearing with a base 41, which can be supported on the support
structure 2, and with a part 43 which islérotatable about the axis L and
which is supported on a surface 41.1 of the base 41 by way of several roller
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rod- shapedgyconstruction and arranged in such a mnmanner that the tension force
F acting in longitudinal direction of the cable segnent 7.1 or 7.5 can be
i ntroduced along the axis L into the rotatable part 43. For this purpose the
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selected to be of such a small amount that the rotatable part 43 adopts, under the action of

the tension force F, a setting characterised by the fact that the tension force F is directed
along a straight line through the point P. In this setting the rotatable part 34 is loaded
exclusively along the axis L, i.e. axially. Since in this setting there is no force acting in
radial direction with respect to the axis L, the axis L under this precondition is disposed in
a stable position of equilibrium. If the direction of the tension force F changes, then the
rotatable part 43 pendulates about the point P until the axis L has again adopted an
equilibrium position in which no force acts radially with respect to the axis L. In this
manner it is ensured that the axis L is oriented in each instance in the direction of the
tension force F and in the longitudinal direction of the cable segment 7.1 or the cable
segment 7.5.

The form of embodiment of the cable fixing point 12 or 13 according to Figs. 5 and 6
comprises the cable end fastening 50 for the cable end 7' or 7", the rotary mounting 60 for
the cable end fastening 50 and a braking device 70.

The braking device 60 serves - as further explained in the following - for controliing a
rotary movement of the cable 7 or for controlling a torsional moment acting on the cable 7



to the axis L. The friction between the roller bodies 44 and the surface 41.1
can usually be selected to be of such a small anount that the rotatable part
43 adopts, under the action of the tension force F, a setting characterised
by the fact that the tension force Fis directed along a straight |ine
through the point P. In this setting the rotatable part 34 is | oaded
exclusively along the axis L, i.e. axiall’y. Since in this setting there is no
force acting in radial direction with respect to the axis L, the axis L
under t hi sateccapnlfiting poins12ibsthesableifiinggoiitdBl e position of equilibrium If
the direction of the tension force F changes, then the rotatable part 43
pendul ates about the point P until the axis L has again adopted an
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rotary nounting 60 conprises: a base 61, a pivot mechani sm 65 ichis

fastened to thé’"%ﬁﬁ%?qtt%fhﬁlﬂ?@ﬁrﬁé 2 and to which the base 61 is fastened so
as to enable pivotation of the base 61 relative to the vertical V, a part 62
which is rotatable about the axis L and which is sup orted b?/ way of
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of the cable 7, as indicated in Fig. 5 by the double arrow 46. The axi al

bearing 63 is illustrated in Fig. 5 as a roller beari ng A correspondi ng
functi on The axial bearing 63 is illustrated in Fig. 5 as a roller bearing. A corresponding function

can obviously also be achieved by the kinds of axial bearings, for example by slide

bearings.

The pivot mechanism 65 is constructed, according to Figs. 5 and 6, as a cardan joint and

enables pivotation of the base 61 and thus the axis L about two intersecting axes 65.4 and

65.6. The pivot mechanism 65 comprises:

- a support 65.1 for a first shaft 65.3 rotatable about the axis 65.3,

- a fastening 65.2 for fastening the support 65.1 to the support structure 2,

- a second shaft 65.5 which is seated on the shaft 65.3 and rotatable about the axis
65.4 and which is arranged along the axis 65.6, and

- a support 65.7, which is rotatably arranged on a second shaft 65.5, for the base 61.

The base 61 is fastened to the support 65.7 in such a manner that the axis L can pivot not
only about the axis 65.4, but also about the axis 65.6, i.e. in two dimensions (as is
indicated in Fig. 5 by means of double arrows at the axes 65.4 and 65.6). The axis L is
arranged in such a manner that the axes L, 65.4 and 65.6 intersect at a common
intersection point (as illustrated in Figs. 5 and 6). The axis L can accordingly pendulate
about the point of intersection of the axes 65.4 and 65.6.



can obviously al so be achieved by the kinds of axial bearings, for exanple by
slide bearings. The pivot nmechanism 65 is constructed, according to Figs. 5
and 6, as a cardan joint and enables pivotation of the base 61 and thus the
axis L about two intersecting axes 65.4 and 65.6. The pivot nechani sm 65
conprises: - a support 65.1 for a first shaft 65.3 rotatable about the axis
65.3, a fastening 65.2 for fastening thégsupport 65.1 to the support
structure 2, a second shaft 65.5 which is seated on the shaft 65.3 and
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in such a manner that the brake drum 71 rotates about its centre axis on each
occasion where the rotatable part 62 is rotated about the axis L;

- a brake shoe 72 which can be brought into contact with the outer side of the brake
drum 71 so as to load the brake drum 71 with a predetermined braking force Fg
and in a given case to brake a rotary movement of the rotatable part 62; and

- a control device 75 for controlling the braking force Fs.

The control device 75 comprises:

- a setting screw 75.1,

- a holder 75.2 for the setting screw 75.1, wherein the holder 75.2 is fixed to the
base 61 of the rotary mount 60 and the setting screw 75 is guided in its longitudinal
direction in a threaded bore provided in the holder 75.2,

- a spring 75.3 disposed in contact with the brake shoe 72 and an end, which faces
the brake shoe 72, of the setting screw 75.1.

The brake drum 71, brake shoe 72, setting screw 75.1 and spring 75.3 co-operate as
follows. The setting screw 75.1 serves not only for guidance of the brake shoe 72, but
also for controiling the braking force Fg acting on the brake drum 71. In order to ensure



can be braked by neans of the braking device 70. The braking device 70
conprises: a brake drum 71 which is rigidly connected with the rotatable part
62 and arranged in such a nmanner that the brake drum 71 rotates about its
centre axis on each occasion where the rotatable part 62 is rotated about
the axis L; a brake shoe 72 which can be brought into contact with the outer
side of the brake drum 71 so as to |oad®the brake drum71 with a
predeterm ned braking force Fa and in a given case to brake a rotary
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The spring 75.3 'is so arranged in the bore 72.1 that the I ength of the

spring 75.3 can be changed, by adjusting the setting screw 75.1, in order to
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| ongi tudinal direction of the spring 75.3. The brake shoe 72 is pressed
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on the brake drum 71 can accordingly be varied t hus control
braki ng devi ce bT@ket:dW"bé’ 1&@@%@@@“&5,‘5 nefl hraked. then the rotatable part 62 can freely

follow every rotational movement of the cable segment 7.1 or the cable segment
7.5 about the axis L. In this case no torsional moment acts on the rotatable part
62.

- If the setting screw 75.1 is set so that the brake drum 71 is loaded by a braking
force Fg, then the braking force Fg establishes an upper limit T (Fg) for a torsional
moment able to act on the rotatable part 62.1 with respect to the axis L without the
rotatable part 62 being rotated relative to the base 61. T, is greater the greater
the braking force Fs. [f a torsional moment having a value exceeding Tp..x acts on
the rotatable part 62 the braking force can be overcome and the rotatable part 62
rotated relative to the base 61. Through lcading of the brake drum 71 with a
predetermined braking force Fg the cable segment 7.1 or the cable segment 7.5
can be kept under a predetermined torsional moment Ty

- The braking device 75 can be used as follows to control the torsional moment
acting on the cable segment 7.1 at the cable fixing point 12 or the torsional moment
acting on the cable segment 7.5 at the cable fixing point 13. If the cable 7 is free of
rotation then it is advantageous if the brake drum 71 is not loaded by means of the
braking device 75 with a braking force (Fs = 0). Since the cable in accordance with



If the setting screw 75.1 is adjusted so that the spring 75.3 is not

tensi oned and the brake drum 71 consequently is not braked, then the
rotatable part 62 can freely follow every rotational novenent of the cable
segnent 7.1 or the cable segnent 7.5 about the axis L. In this case no
torsional nonent acts on the rotatable part 62. If the setting screw 75.1 is
set so that the brake drum 71 is |oaded 8y a braking force FB, then the
braki ng force FB establishes an upper limt TnO (FB) for a torsional noment
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excessively loaded. In this manner the cable 7 can be held in preserving manner

even when, due to its construction, it is not free of rotation.

The braking device 75 according to Fig. 5 can be medified in numerous ways within the
scope of the invention. For example the magnitude of the braking force Fg could be
variable and/or controllable by electronic means. Alternatively, aiso other parts, which are
moved in the case of rotational movement of the cable 7, could be loaded with the braking
force Fg, for example cable segment 7.1 or the cable segment 7.5 and/or the cable end
fastening 50.

The form of embodiment of the cable fixing point 12 or 13 according to Fig. 7 comprises
the cable end fastening 50 for the cable end 7' or 7", the rotary mounting 100 for the cable
end fastening 60 and a drive 80. The drive 80 and parts of the rotary mounting 100 are
illustrated in Fig. 7 in three different perspectives.

The drive 80 serves - as still to be explained in the following - for controlling a rotational
movement of the cable 7 or for controlling a torsional moment acting on the cable 7 at the
cable fixing point 12 or at the cable fixing point 13.



71 is | oaded by braking force (FB > 0) and the cable segnent 7.1 or 7.5 1is
kept wunder a predeterm ned torsional nonent. The torsional nonent can be
selected so that untwisting of the cable is prevented. The braking force is
preferably so selected that the cable segnent 7.1 at the cable fixing point
12 or the cable segnent 7.5 at the cable fixing point 13 is held under a
twi sting-up torsional nonent. The torsiZnal nonent can be linmted so that
the cable 7 is not excessively |oaded. In this manner the cable 7 can be
held in preserving manner even when, due to its construction, it is not free
of rotatiaqn. The brakij device 75 accordlng to Fig. 5 can be nodified in
numer ous She r¥ﬂFﬂn§{ﬁbCQH§558 Sof the invention. For exanple the magnitude
of the braking;iﬂﬁﬁQﬂFB could be wvariable and/or controllable by electronic

nmeans. Alternativel y, SO O are noved th f
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expl ai ned in thegati@ {o0ane Bese 61.0r controlling a rotational novenent of the
cable 7 or for controlling a torsional nonent acting on the cable 7 at the
cable fixing point 12 or at the cable fixing point 13. 21 The rotary nount
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support structure 2 and to which the base 61 is fastened so as to enable
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63 on the base bl in such a manner that the axis L’is fixedly arranged
relative to the base 61. The cable end fastening 50 is fastened to the

rot at abl e }arixiftdednsh 83" lsPatéd A FRY 7Yas a roller bearing. A corresponding function
can obviously also be achieved by other kinds of axial bearings, for example by slide
bearings.

The pivot mechanism 80 is constructed, according to Fig. 7 as a ball joint and enables
pivotation of the base 61 and thus the axis L. The pivot mechanism 90 comprises:

- a ball socket 91 with a spherical support surface 91.1,

- a ball part 92 rotatably mounted on the support surface 91.1 and

- a fastening 64 for fastening the base 61 to the ball part 92.

The ball socket 91 is arranged on the support structure 2 in such a manner that the ball
socket 91 is supported at the periphery of a passage opening 2.1 formed in the support
structure 2. The fastening 64 is of rod-shaped construction and fastened to the ball part
92 in such a manner that the fastening 64 is arranged along the axis L and projects
through an opening 91.2 at the base of the ball socket 91 and the passage opening 2.1.
Due to the shape of the ball socket 91, the axis L is pivotable about the centre of curvature
of the support surface 91.1 in two dimensions.

The cable end fastening 50 is fastened to the rotatable part 62 of the rotary mounting 100
in such a manner that the ball part 92 and thus the base 61 can adopt a stable position of
equilibrium each time the tension force F is introduced into the rotary mounting 100 along



rotate about the axis L when a rotational novenent is transmtted to the
cable end fastening 50 by way of the cable 7, as is indicated in Fig. 7 by
t he double arrow 46. The axial bearing 63 is illustrated in Fig. 7 as a
roll er bearing. A corresponding function can obviously also be achi eved by
ot her kinds of axial bearings, for exanple by slide bearings. The pivot
mechani sm 90 is constructed, according t¥d Fig. 7 as a ball joint and enabl es
pi votation of the base 61 and thus the axis L. The pivot mechani sm 90
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It can be achieved by appropriate control of the motor 81 that the rotatable part 62 of the
rotary mounting 100 rotates relative to the base 61. In this manner the amount of twisting
of the cable segment 7.1 or of the cable segment 7.5 can be actively controlled by a
suitable drive control of the motor 81. In operation the drive 80 is so regulated by means
of the regulating device that the cable segment 7.1 at the cable fixing point 12 or the cable
segment 7.5 at the cable fixing point 13 is disposed under a torsional moment which is so
directed that it acts in twisting-up sense on the cable segment 7.1 or on the cable segment
7.5 and the magnitude of which is so limited that the cable 7 is not damaged. In this
manner the cable segment 7.1 or the cable segment 7.5 can be kept under a twisting-up
torsional moment. The drive 80 can be so regulated, for example, that the torsional
moment acting on the cable segment 7.1 or the torsional moment acting on the cable
segment 7.5 is constant during operation of the lift 1. In this manner compensation can be
provided for the rotations, which cause untwisting and which in certain circumstances are
introduced into the cable segment 7.1 or into the cable segment 7.5 due to the diagonal
tension at the drive roller 20 or at the deflecting rollers 11.1, 11.2 and 11.3, by
corresponding rotations in opposite sense which can be introduced by means of the drive
80 into the cable segment 7.1 at the cable fixing point 12 or into the cable segment 7.5 at



a belt drive and serves for the transm ssion of a torsional nonent to the
rotatable part 62 of the rotary nounting 100. The drive 80 conprises a notor
81 (for exanple, drivable by electrical nmeans), a (driving) belt pulley 82
seated on a drive shaft of the notor 81, a (driven) belt pulley 83 fastened
to the rotatable part 62, a (endless) belt 84 spanning the belt pulleys 82
and 33 and a regul ating device (not illutrated in Fig. 7) for regulating the
torque transm ssible by the notor 81 to the belt pulley 82. It can be

achi eved lie agipe figing pomt a8ntrol of the notor 81 that the rotatable part 62 of
the rotary nounting 100 rotates relative to the base 61. In this manner the
amount of twisting of the cable segnent 7.1 or of the cable segnent 7.5 can
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connection 50 can be | oaded by a torsional nonent in order to keep the cable

segment 7. 9heOit ddYfe F8RY heSEslIMRHveighPs YaR Blsode suspended at several cables 7 which
can, for example, be guided over the drive roller 20 and the deflecting rollers 11. In this
case the cable fixing points 12 and 13 can be appropriately modified: the cable ends of the
additional cables can - like the cable 7 - in each instance be fastened by way of a cable
end connection 50 and a rotary mounting 40 or 60 or 100 to the support structure 2 and in
the case of need, as shown in Figs. 5 and 7, be equipped with a braking device 70 or with
adrive 80. The different cables can be influenced to different extent by diagonal tension at
the drive roller 20 and the deflecting rollers 11. Accordingly, it can be expedient to keep
the different cables at the respective cable ends under torsional moments of different
magnitude according to the circumstances of the respective individual case. Moreover,
the cable end connections 50 can be so arranged in the respective rotary mountings that
they are mounted to be movable along the respective axis L against the restoring force of

a spring.

The rotary mountings 40, 60 and 100 can equally be modified within the scope of the
invention. In place of the pivot mechanisms 65 and 80 there can be used any desired
pivot mechanism which allows automatic orientation of the axis L in a direction which is



torsional nonment acting in twi sting-up sense. It is also possible to repl ace
the drive 80 according to Fig. 7 by a space-saving variant. It is, for
exanpl e, possible to suitably integrate a notor in the rotary nmounting 100.
For this purpose, the base 61 and the rotatable part 62 of the rotary
nmounting 100 can be so designed that sufficient space for receiving a notor
(with or without transm ssion), by whiéh a torsional noment is transnmissible
to the rotatable part 62, and optionally sufficient space for a suitable
control neapendeat ohhthenditention efuthe tbesiore dorce hetrbdmed Gihtoattd tdspectivet mtapl e
part 63. §§ﬁ1§$§t cage 3 and the counterweight 5 can al so be suspended at
several ¢ 0 whi ch can, for exanple, be guided over the drive roller 20
and the deflecting rollers 11. In this case the cable fixing points 12 and
13 can be appropriately nodified: the cable ends of the additional cables
can - like the cable 7 - in each instance be fastened by way of a cable end
connection 50 and a rotary nounting 40 or 60 or 100 to the support structure
2 and in the case of need, as shown in Figs. 5 and 7, be equipped with a
braki ng device 70 or with a drive 80. The different cables can be influenced
to different extent by diagonal tension at the drive roller 20 and the
deflecting rollers 11. Accordingly, it can be expedient to keep the
different cables at the respective cable ends under torsional nonments of
different magnitude according to the circunstances of the respective

i ndi vi dual case. Moreover, the cable end connections 50 can be so arranged
in the respective rotary nountings that they are nounted to be novabl e al ong
the respective axis L against the restoring force of a spring. The rotary
mounti ngs 40, 60 and 100 can equally be nodified within the scope of the
invention. In place of the pivot nmechani snms 65 and 90 there can be used any
desired pivot nechanismwhich allows automatic orientation of the axis L in
a direction which is 24 dependent on the direction of the tension force
introduced into the respective rotary nounting. 25 Patent Clains 1. Cable
fixing point (12, 13) for fastening at |east one cable (7), with a respective
cable end fastening (50) for a cable end (7', 7") of the respective cable (7)
and with a



respective rotary nounting (40, 60, 100) for the respective cable end
fastening (50), wherein each rotary nounting (40, 60, 100) enables rotation
(12", 13', 46) of the respective cable end fastening (50) about an axis
(L12, L13, L), characterised in that the axis (L12, L13, L) can be aligned
by a tension force (F12, F13, F) acting on the cable (7). 2. Cable fixing
poi nt according to claim1, characterised in that the axis (L12, L13, L) can
be aligned in the direction of a tension force (F12, F13, F) acting on the
cabl e and/pdtentClairi¢ | ongi tudi nal direction of a segnent (7.1, 7.5), which
adjoins the cable fixing point, of the cable (7). 3. Cable fixing point
according to one of clains 1 and 2, characterised in that the rotary
mounting (#0, GCablé fRihg QoiMI(13.e83)aMr fasterind atleasitored tabld 37), With Hdgspettive a

art (43, rotatabl e ut the axi , rein the cable end fasfienin 50
P oot G kg 3T p ealerend 73 PG sy the, esperive Fatle () o i &0 (%)
accor di ng respertive Motdry FvAhteg 40,560 10D)tfBAthd hespestivdy ¥aliie Wid REtent30(503,00)
conprises a pivot nechani 5%62 %%) éq(l))r tge axi al (b;srarl n% £6!f3t¥1 for al i gnnent
of the a¥hETRID£aCh [ofary meunfing 46, 6901 ginegles rafatien (12, 18a APEOK NG reRpeptent
accor di ng daBleCéry fﬁ‘st%nin?f‘(éggéﬁcﬁit aAestisi (0., DAL L)t beara¥teAsedPanbtde iaxisaD,,, B/ al

pendul ati% bearing (47, , . 44) \éyperein the rotatable E)art (43) is nounted
to be perd$PAPEAING by tansion; IRrcyFsof e F)RCEBI AN e €3P1% (i m 4, characteri sed
in that the pivot nechanism (65, 90) conprises: a joint (65, 90) for

pi votation of the axial bearing about a point or a joint (t65) faor pivotation
of the axidl bdeatltfxingPpinkReeRrdng P \imalcharastprised dm that the axisj(biznkiay95) for

pi vot at i onca@fbet Aignée irfthe R Eliditofad@HbioA fdrcé %rtumr(,qt) #Xh§ ohGRe dablaBAIBPRUL a
second pivot axis ( arranged to be non-giaéa |l el relative to the first
- €

is (65 6) 1 ¢ > to |
pi vot axi she ipngitydingl girectionaf aesegmenhy’- bdi#it Whick gpiginsghe salle fixing goint, of the
characteric%gg,(ﬁ;] that the joint is a cardan joint (65) or a ball joint (90).
8. Cable fixing point according to any one of clains | to 7, characterised in
that neans (70, 80) for control of a torsional nonent acting on the cable at

the cabl e g£nd atge m&iﬁg'mq-ac%omﬁ?gb{oeorﬁé ¥t BRINRYHUNPSCaRAhiterided ! bt
characterised in that The neans conprise a
rotary mounting (40, 60, 100) comprises an axial bearing (41, 43, 44, 63) with a part (43,
62) rotatable about the axis, wherein the cable end fastening (50) is connected with the

rotatable part (43, 62).

4, Cable fixing point according to claim 3, characterised in that the rotary mounting
(60, 100) comprises a pivot mechanism (65, 90) for the axial bearing (63) for alignment of
the axis (L2, L13, L) within an angular range.

5. Cable fixing point according to claim 3, characterised in that the axial bearing is an
axial pendulating bearing (41, 43, 44), wherein the rotatable part (43) is mounted to be
pendulating.

6. Cable fixing point according to claim 4, characterised in that the pivot mechanism
(65, 90) comprises:

a joint (65, 90) for pivotation of the axial bearing about a point or a joint (65) for pivotation
of the axial bearing (63) about a pivot axis (65.4, 65.6)

or a joint (65) for pivotation of the axial bearing about a first pivot axis (65.4) and about a
second pivot axis (65.6) arranged to be non-parallel retative to the first pivot axis (65.4).



braki ng device (70) for braking a rotational novenent of the cable and/or
that the neans conprise a drive (80) for transm ssion of a torsional nonent
to the rotatable part (43, 62) and/or to the cable end fastening (50)
and/or to the cable (7, 7.1, 7.5). 10. Lift (1) for transporting at | east
one load carrier (3, 5) by neans of at |%ast one cable (7) novable inits
| ongitudinal direction, with a cable fixing point (12, 13) for a cable end

(7', 7") of thecduhsprag ipsmt @acdraing td chirfi @, Ehathctetisedih tHae tf joiritdd Bfadddno 9,
wherein the spective, cable (7) is disposed at the cable end (7', 7")
under a té?f@ﬁég)grcﬁ At 590 F13, "F), the direction of which is variable in
dependence on a position of the load carrier (3, 5), and the axis (L12,

L13, L) can be aligned by the tepsion force (f 12, F13, F). 11. Lift,
Catig’ 16\ rinteaqsordiag 16 Ay @PeRf Fails 1)io dartaECieTRSAER el ¢ he

accordi ng &0 cl

di recti on fRéarisN?o! 80)FbOEoritRN 6€a tdrdidnalimement)aciiglonthe Babile @t tHan@ible/ehd avre
direction of a segnent (7.1, 7.5) which adjoins the cable fixing point (12,

13), of t HEoYdade (7).

9. Cable fixing point according to claim 8, characterised in that the means comprise a
braking device (70) for braking a rotational movement of the cable

and/or that the means comprise a drive (80) for transmission of a torsional moment to the
rotatable part (43, 62) and/or to the cable end fastening (50) and/or to the cable (7, 7.1,
7.5).

10. Lift (1) for transporting at least one load carrier (3, 5) by means of at least one
cable (7) movable in its longitudinal direction, with a cable fixing point (12, 13) for a cable
end (7', 7") of the respective cable (7) according to any one of claims 1 to 9, wherein the
respective cable (7) is disposed at the cable end (7', 7") under a tension force (Fz, F13, F),
the direction of which is variable in dependence on a position of the load carrier (3, 5), and
the axis (Ly2, L3, L) can be aligned by the tension force (Fy,, Fi3, F).

11.  Lift according to claim 10, wherein the axis (Ly;, Lz, L) can be aligned in the
direction of the tension force (F,,, Fq3, F) and/or in the longitudinal direction of a segment
(7.1, 7.5) which adjoins the cable fixing point (12, 13), of the cable (7).



