1 Installation with support means for driving a |lift cage, and correspondi ng
support neans The invention relates to a |lift installation according to the
introductory part of claiml with nmeans for driving a lift cage and a
correspondi ng support nmeans according tojthe introductory part of claim 10.
The invention additionally relates to a nethod according to claim12 for
provi ding overrun protection in a lift installation. Lift installations
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installations. The risk therefore exists that in the event of failure of the drive control the
drive pulley is driven on and an empty, or almost empty, lift cage is also then conveyed in
the direction of an upper shaft end when the counterweight has already moved against a
buffer and no longer contributes to lifting the lift cage. A spacing between lift cage and
shaft end therefore always has to be ensured, since this spacing defines a protective
space which, for example, protects assembly personnel against being caught. Penetration
of the lift cage into this protective space has to be prevented. This problem is amplified
due to the fact that modern support means are provided with casings or surface profiles
which, due to the high coefficients to friction, enable a high level of traction.

It is therefore the object of the invention to offer a reliable solution for use in a lift
installation which makes it possible to prevent drawing up the empty or almost empty lift
cage (termed overrunning) in the case of failure of the drive control, faulty operation or
other faults in the lift installation. Moreover, the invention shall also be usable for

preventing overrun of the counterweight in a lift shaft.

According to the invention this task is fulfilled, for a lift installation, by the features of claim
1.



preventing overrun of the counterweight in a lift shaft. According to the
invention this task is fulfilled, for a lift installation, by the features
of claim 1. 2 According to the invention this task is fulfilled, for a
support neans, by the features of clainml0. This task is fulfilled by a
met hod according to the invention with the features of claim12. Preferred
devel opnents of the invention are defined by clains 2 to 8 dependent on
claim 1, by claim 10 dependent on claim9 and by claim 12 dependent on
claim11l. The invention is described in nore detail in the follow ng on the
basi s of écaandingstoathe imvarttion rteis dasginisefutfided, Her drswapag, méanswbly dhe featgres 1ok
shows a s Fﬁ,ﬁa‘ ic sectional viewof a lift cage according to the invention,
wherein a t cage is disposed in a lower end position in the lift shaft;
Fig. 1B shows a schematic sectional view of the |ift cage according to Fig.
1A,  wher r e lift
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accor di ng to Fig. 1A, wherein the Ilft cage i s shown in an overrun
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secti on of1, Ay tlamstl 0 ldepéndeinken slapm)érand byetairs 12ctepedderd onazlalrlneﬂl nventi on; and
Fig. 4 shows a schematic side view of a section of a second belt-1ike
support means according to the invention. Conponents which are the sanme and
have si m |Tée imvensemis deistrimtd iammrpldetaiildetﬂmeifoﬂoaﬁrig orf ihglrass oflekamples asd mith
reference n rrercalts A falratI el .of enbodi nent of the invention is

il Iustraté‘a [y ?l%tﬂeedé YRI: BW'E The exanple shown in Figures 1Ato 1Cis
a conventional lift instal I ation 10 conprising a lift cage 11 3

Fig. 1A shows a schematic sectional view of a lift cage according to the invention,
wherein a lift cage is disposed in a lower end position in the lift shaft;

Fig. 1B shows a schematic sectional view of the lift cage according to Fig. 1A,
wherein the lift cage is disposed in an upper end position in the lift shaft;

Fig. 1C shows a schematic sectional view of the lift installation according to Fig. 1A,

wherein the lift cage is shown in an overrun situation;

Fig. 2 shows a schematic view of a further lift installation according to the
invention:;
Fig. 3 shows a schematic perspective view of a section of a first belt-like support

means according to the invention; and

Fig. 4 shows a schematic side view of a section of a second belt-like support
means according to the invention.

Components which are the same and have similar or same effect are provided in all

figures with the same reference numerals.

A first form of embodiment of the invention is illustrated in Figures 1A to 1C. The example

shown in Figures 1A to 1C is a conventional lift installation 10 comprising a lift cage 11



whi ch is | ooped underneath, supported and noved by a support nmeans 13. The
support neans 13 is so arranged that it is fastened at the two free ends in
or at the |lift shaft 14. These fastening points are denoted by F. The
support neans 13 runs downwardly along ghe Iift shaft 14 considered from
the first fastening point F. It then | oops under the Iift cage 11, which
has rollers 11.2. On the other side of the lift cage 11 the support neans 13
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In Figures 1A to 1C it is indicated that the support means 13 comprises a safety section 17
which is so arranged that the safety section 17 comes into interaction with the drive pulley
16 when the lift cage 11 after overrunning the upper position X approaches the upper shaft
end 14.1 or if the counterweight 12 after overrunning an upper position W approaches the
upper shaft end 14.1. According to the invention the safety section 17 is so constructed
that a slipping through results due to interaction between the drive pulley 16 and the
support means 13. Travel of the cage into the uppermost region of the shaft is thereby
made impossible. The following descriptions essentially refer to overrunning of the lift
cage 11. In terms of meaning there is understood, without being specially mentioned, also

overrunning of the counterweight 12 in reverse direction.

Slipping through describes a state in which the drive pulley 16 rotates without the support
means 13 resting on the drive pulley 16 making a substantial movement. A friction force
present between drive pulley 16 and support means 13 or safety section 17 is not
sufficient to move the support means 13. This state of slipping through can also be termed
high slip.



present between drive pulley 16 and support nmeans 13 or safety section 17 is
not sufficient to nove the support neans 13. This state of slipping through
can also be termed high slip. 4 By slip there is denoted the behavi our of
technical elenent - in this case the support belt 13 - which should
actually be noved in synchronismw th another elenment - in this case the
drive pulley 16 - and in the case of which, however, the novenent departs
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According to the invention the support means 13 has a safety section 17 which is so
arranged that this safety section 17 interacts with the drive pulley 16 when the lift cage 11
approaches the upper shaft end (for example, 14.1). In Fig. 1C there is shown a state in
which the safety section 17 of the support means has already run onto the drive pulley 16.
Since the safety section 17 is intentionally constructed so that a higher degree of slip
between the drive pulley 16 and the support means 13 results, the drive is no longer in a

position of conveying the lift cage 11 further upwardly.

In that case the safety section 17 is constructed so that slipping through occurs under the

following preconditions:

@)) The counterweight 12 no longer pulls on the support means run 13.1 after the lift
cage 11 has overrun the uppermost position X, since the counterweight 12 sits on
a counterweight buffer 12.1. In Fig. 1C it is indicated that tension is no longer on
the run 13.1 from settling of the counterweight 12 on the buffer 12.1.

(2) The lift cage 11 exerts a certain minimum total weight producing a downwardly
directed counter-force G at the support means run 13.2.



cage 11 has overrun the uppernost position X, since the counterweight 12
sits on a counterweight buffer 12.1. In Fig. 1Cit is indicated that
tension is no longer on the run 13.1 fromsettling of the counterweight 12
on the buffer 12.1. (2) The lift cage 1llsexerts a certain mninumtotal

wei ght produci ng a dowmmwardly directed counter-force G at the support neans
run 13.2. 5 This neans that the safety section 17 has to be constructed so
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support means 13 located at a spacing A in front of the end F1 of the support means. The
spacing A is dependent on the specifications of the lift installation. The available shaft
head height, the arrangement and construction of the drive or the travel speed as well as
further data conclusively determine this spacing A. A second safety section 17 can be
constructed at a comparable spacing from the end F2 of the support means, as indicated
in Fig. 2. Overrunning of the counterweight 12 in the shaft head is thus reliably prevented

when the lift cage 11 is seated on the buffers 11.1 at the cage side.

In a particularly preferred form of embodiment of the invention the safety section 17 has a
length L (parallel to a longitudinal axis Y of the support means 17) corresponding with at
least 3.14 (B) times the value of radius R of the drive pulley 16. These figures, however,
apply only in the case of lift installations in which the support means 13 loops around the
drive pulley by 180°. The determination of the length L of the safety section 17 is carried
out with consideration of the drive pulley radius R, a looping angle of the drive pulley, a
permissible overrun travel, a buffer stroke and the consideration of dynamic stopping paths
as well as a safety margin. The length L of the safety section 17 is so designed in every
case that the support means cannot sway back and forth as a consequence of dynamic

processes between the safety section 17 and the remaining support means region. In a



when the |lift cage 11 is seated on the buffers 11.1 at the cage side. In a
particularly preferred form of enbodi nent of the invention the safety
section 17 has a length L (parallel to a longitudinal axis Y of the support
means 17) corresponding with at Ieast 3gl4 (B) tines the value of radius R
of the drive pulley 16. These figures, homever apply only in the case of
lift installations in which the support neans 13 | oops around the drive
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due to deliberately provoked slippage comes about since the traction between drive pulley
16 and safety section 17 is less than between another section of the support means 13

and the drive pulley 16.

A further belt-like support means 13 according to the invention is shown in Fig. 4. The
illustrated support means 13 is a form of cogged belt with teeth 13.6 extending
perpendicularly to the longitudinal direction Y of the support means 13. In the region of the
safety section 17 having the length L the surface structure of the support means 13 is
changed so as to reduce the traction between a drive pulley 16 and the support means 13
when the safety section 17 runs onto the drive pulley 16. In the illustrated example the
teeth 13.6 of the cogged belt were reduced in their tooth height or approximately removed.

In another form of embodiment the belt-like support means 13 comprises a traction-
reducing coating in the region of the safety section 17. By this means, as well, the traction

can be selectively reduced so as to trigger slipping-through in the case of overrunning.

Belt-like support means 13 are particularly preferred in which not only the surface structure



due to deliberately provoked slippage conmes about since the traction between
drive pulley 16 and safety section 17 is |ess than between another section
of the support nmeans 13 and the drive pulley 16. A further belt-1like
support neans 13 according to the inventyon is shown in Fig. 4. The
illustrated support neans 13 is a formof cogged belt with teeth 13.6
extending perpendicularly to the |ongitudinal direction Y of the support
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w g?educrng coating in the region of the safety section 17 are particularly suitable.

According to the invention support means 13 constructed especially for use in a lift
installation 10 are also provided. The above-mentioned factors (weight of the lift cage,
looping around of the drive pulley 16, property of the drive pulley 16, etc.) must be taken
into consideration in the design of the support means 13. In order to ensure the safety
action in the case of overrunning, the support means 13 according to the invention must
comprise a safety section 17 and have in the region of the safety section 17 a surface
structure and/or surface property different than in other length sections of the support

means 13.

The length L of the safety section 17 preferably extends parallel to the longitudinal axis Y
of the support means 13. The ratio between the length L and the overall length of the
support means 13 is dependent on the conveying height, the form of lift suspension and
the drive pulley radius R. Thus, for example, in the case of a conveying height of 20
metres the support means 13 is approximately 50 metres long when the cage is
underslung (see Fig. 2). In the case of drive pulley radius of 35 millimetres a length L of
the safety section 17 of preferably approximately 200 millimetres results. The length ratio
between the safety section 17 and the overall length of the support means 13 thus is, in
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t he support nmeans 13 nust not be put at risk by the application or provision
of the sé‘PéQFJU@%E’ﬂth*FP drive mdley'fi s purpose, a belt-like support neans 13
can be equipped wth, for exanple, steel cables 13.4 or steel strands, as

shown in Eig. 3. The invention thereby nakes possjble that the section of
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torque - because the drive capability suddenly changes - the motor current rapidly
changes and shuts down the drive. Through these supplementary measures, but also
particularly through the arrangement of the safety section 17 according to the invention,
the lift installation is protected against further damage such as, for example, excessive
heating of the drive and the support means. If, for example, there is slipping through of the
drive pulley 16 in the case of a lift installation without safety section 17 there results in
short time a strong heating up of the support means region concerned, which in certain
circumstances can lead to melting of a casing of the support means, in the contact region
of support means with respect to the drive pulley. The construction of the safety region 17
with the illustrated traction-reducing measures significantly reduces the friction work and
thus the heat loading.



control and/or a slipping-through control and/or a torque nonitoring or
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accor di ng diftrent hq’ﬁ in othen neeR é?‘it@@?jOftﬁetsHaﬁo MearRuFPdrt means (13) has in
the region of the safety section (17) a surface structure and/or surface
property different than |n other length sections of the support neans (13).
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radi us (R)cor‘_resndmdlnarvvmheatﬂﬁ,asr 8y 4((Bbymesithelradius (Risefahe QtIYQ)hUIKel(D)G)accor ding to
claim1, 2 or 3, characterised in that the support

4. Lift installation (10) according to claim 1, 2 or 3, characterised in that the support

means (13) is a belt-like support means.

5. Lift installation (10) according to claim 1, 2 or 3, characterised in that the support

means (13) is a cable-like support means.

6. Lift installation (10) according to claim 4, characterised in that belt-like support
means (13) has longitudinal or transverse ribs as surface structure, wherein the
longitudinal or transverse ribs are of different construction or entirely absent in the region

of the safety section (17).

7. Lift installation (10) according to claim 4 or 6, characterised in that the belt-like
support means (13) comprises a traction-reducing coating in the region of the safety
section (17).

8. Lift installation (10) according to claim 5, characterised in that the cable-like
support means (13) comprises a traction-reducing coating in the region of the safety

section (17).



means (13) is a belt-like support neans. 5. Lift installation (10) according
toclaiml1l, 2 or 3, characterised in that the support neans (13) is a

cabl e-1ike support nmeans. 6. Lift installation (10) according to claim 4,
characterised in that belt-like support 44reans (13) has |ongitudinal or
transverse ribs as surface structure, wherein the |ongitudinal or
transverse ribs are of different construction or entlrely absent in the
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the regi onposition (W) apdrehshessmaigpensiiaii/end #@.19. Lift installation (10)
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(13) causes a sI i ppi ng through pport means (13) according to claim
10, characterised in that the support nmeans is a belt-like support neans

(13) having, | orgbbsdhitahs @13 tarcé&éfh@r@@lafm b@ @%rac‘%éﬂsfeaci@trﬁt FHeCupp Bt md2@E ei n
t he | ongitudinal or transver se ribs are of fferent construction or

entirely absent in the kedgikersugpot Iﬁ@aé‘éf(&)yh%@@t lopaitydimal or dianpwerse HRS @s| i ke
support means (13) GQARE Sthiurd, Wh&e! tRE 1drGRUEAE Br &RASIEEE HE are of different

construction or entirely absent in the region of the safety section (17), or

- is a belt-like support means (13) comprising a traction-reducing coating in
the region of the safety section (17), or

- is a cable-like support means (13) comprising a traction-reducing coating in
the region of the safety section (17).

12. Method of providing overrun protection in a lift installation (10) with a support
means (13) and a driven drive pulley (16) for driving the support means (13), wherein the
support means (13) at least partly loops around the drive pulley (16), characterised by the
following steps:
- establishing a safety section (17) at the support means (13),
- covering a part of the support means (13) by means of protective tape or
template, wherein the part covered by means of protective tape or template
adjoins the safety section (17),
- applying a slide means, which adheres to the support means (13), in the
region of the safety section (17) and

- removing the protective tape or the template.
13. Method according to claim 12, characterised in that the slide means is sprayed on.

14. Method according to claim 12 or 13, characterised in that the safety section (17) is



the region of the safety section (17), or is a cable-like support neans (13)
conprising a traction-reducing coating in the region of the safety section
(17). 12. Method of providing overrun protection in a lift installation (10)
with a support neans (13) and a driven ive pulley (16) for driving the
support neans (13), wherein the support neans (13) at |least partly |oops
around the drive pulley (16), characterised by the follow ng steps: -
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claimi12 8P“ﬂ§1 t EFHPW§EWGPHF W&t the safety section (17) is 11 so
arranged that the safety section (17) interacts with the drive pulley (16)
when a |ift cage (11) after overrunning an upper position (X) or a
counterwei ght (12) after overrunning an upper position (W approaches an
upper shaft end (14.1), wherein a slipping through results in the region of
the safety section (17) through the interaction between the drive pulley
(16) and the support neans (13).





