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1 Installation with support nmeans for driving a lift cage, and
correspondi ng support neans The invention relates to a |ift installation
according to the introductory part of claiml1l with neans for driving a lift
cage and a correspondi ng support neans according to the introductory part
of claim10. The invention additionally relates to a method according to
claim12 for providing overrun protection in a lift installation. Lift
installations conprise support neans so as to be able to support and set in

notion a |ift cage. For this purpose.the ort ans_typically ru
around a dPstaHatien wath SHRRAEHMGENG °ra$'i"()89 aﬁﬁpgﬁet’ ag§§é’§re§¥’ Pg'a“?tyu@ﬁgﬁs
count er weiygddnd S provided and the lift cage and counterwei ght nove in

opposite sense as soon as the drive sets the drive pulley in notion. The
traction between the drive pulley and the support neans is designed so that

even whenrdhRvdrtioh re@eR tbS hioadefatiditadcotditd @nthefintrdtRictry pert petiaiy 1ivth
converted, as free as sli Fﬂtas possi ble, into a novenent of the sup@ol}{e
| r “tthan

means. W tmhegisefundriving d jift tcagRsend 12 cPERRPoPaagd) ?Woﬂaﬁ‘égn%@éc?mﬁ‘ﬁt
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in the event of ure o rive control the drive pulley is driven on
and an enptigim B foabravisingeeusriun retecticvdga liftdndpladionhen conveyed in  the
direction of an upper shaft end when the counterwei ght has al ready noved
against a buffer and no |onger contributes to lifting the |ift cage. A
spaci ng bettifverstallbiidrs cmpisasdppahaeaneselas tiehedtde &0 SURRQANESSt Ngnetonerdiur ed,
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reliable solutjon.for use in | i ft,. i al |l at | j es. 4 ihle to
prevent dr%mfh(!feﬂlﬁt e '%ﬁ?ﬁfif,d Z\?e Eﬂtﬁt%‘ﬁqi’ﬁ%f’% élﬁ'? y\{gggéggleﬁ?ér%eﬁ eo%%?' u%ni ng)
i n the casgosshbld, &itb arreovaindritef theisupporontemos., faulty operation or ot her
faults in the lift installation. Mreover, the invention shall also be

usabl e for preventing overrun of the counterweight in a lift shaft.

Accor di ng Wahtdresenbdentift aistdlibtionst tas kifticagésibfe lighet thdroin tae lcaéé of astvahtiansl on,
by the f eai%lsjtraﬁgtio%];. QIjhztiai rrigk 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.



1. 2 According to the invention this task is fulfilled, for a support

means, by the features of claim10. This task is fulfilled by a nethod
according to the invention with the features of claim1l2. Preferred

devel opnments of the invention are defined by clains 2 to S dependent on
claim 1, by claim 10 dependent on claimg and by claim 12 dependent on
claim1l. The invention is described in nore detail in the followng on the
basis of exanples and with reference to the drawing, in which: Fig. 1A
shows a schematic sectional viewof a |lift cage according to the invention,
wherein a |ift cage is disposed in a |lower end position in the lift shaft;

Fi g. 1B shpysordingaban@tinent@s thiomradk i¢ifamied fomg subpért eaamsaby aiel faagurkd oFi g.
1A, wherein the Iift cage is disposed in an upper end position in the lift
shaft; Fi§@M1¢& shows a schematic sectional view of the lift installation
according to Fig. 1A wherein the |ift cage is shown in an overrun
situation; Fi (% 2 shows a schematic view of a further lift installation
accor di ng T 0ist#gk is flfliledtayenmettiog acgorging g the ig¥entieatvitd the feayees pleaim v of a
section of a first belt-1ike support neans according to the invention; and
Fig. 4 shows a schematic side view of a section of a second belt-like
support nEEgieTed deyaonrmgents of the inyandian iasmdefosagundaims e 8 depgnsiephen slaime and
have sim | ar ; - ' ' I i ' t he sane
reference ﬁ’ub é!gﬁ?i@%@%rﬁ%bt o?%ﬂg?\ég%gélaﬂn@ﬁ? ngE?(%éﬁ ?ﬁ\?}gﬂ%hgn is
illustrated in Figures 1A to 1C. The exanple shown in Figures 1Ato 1Cis a
convention AN . :

ooped undareiryphidrtS ol iimtre SRR Rl Miofirld or nea8e b} ool Gl b
means 13 i seferenee taathgeldawihatinivthidhs f ast ened at the two free ends in or at
the lift shaft 14. These fastening points are denoted by F. The support
means 13 runs downwardly along the |ift shaft 14 considered fromthe first
fasteni ng pa nA F. | showen dcbepatiaiseltionalhdésw of & litagge 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



11, which has rollers 11.2. On the other side of the |ift cage 11 the
support neans 13 runs upwardly and | oops around a drive pulley 16, which,
for exanple, can be driven by a notor 15. Considered fromthe drive pulley

16, the support neans 13 again runs downwardly, |oops around a
counterwei ght roller 12.2 at which the cosnterwei ght 12 hangs, and extends
fromthere to the second fixing point F. Tn the illustrated exanple of

enbodi ment a shaft ceiling 14.1 or a formof bridge or beam mhich can
carry parts of a drive, is arranged at the upper shaft end. The regi on over
whi ch  t he Whichtis logped LindeRiealip e P%f‘etdr?é}de'ﬁg)\'%%?cwyp‘?” 288, 13mTé}ee?WRpP'i’1 t he

lift shaft pehnkn3 iyRBETFEGEd ROt s 3gstesrNat1ad thy fréeléthn@%r al oAl Hb@) 14, S
defined which nmay not be “overrun. The invention is obvi ouslcil not restricted

to lifts wihRS&PSENNITROIPISAE dBneted §Y FoqlhR PYPRREBEaNS &3 rynsrdaywnyardinaiong

engi ne r OORRs [iff ShaAdH édr%meréﬂjffrérﬁrtﬁe firkt f:'asfe‘ﬂfngtﬂlﬂ\tm fit trféﬁg@obblund@ﬂﬂheblﬂfcfagés
12.1 for the counterweight 12 are provide Figures 1A't
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According to the inventio section 17 1s so con

sl i ppi ng tleut&nghfrpmstheltesmdlmse@ndrﬂlmeg@@tnlt bn between the drive pulley 16 and
the support neans 13. Travel of the cage into the uppernost region of the
shaft is thereby mnade inpossible. The foll ow ng descriptions essentially
refer to ovethreulustiagedoéxanme lof émboaﬁa@et 4 $hafl neitirey s 1 @i arfeam ioh griddecorebeam,
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count er wei dYWCh rough destri PesL'g 8
whi ch the dhe Vit qagkel €y chb moWeamme\mebmopWartjfyehrsntmponneremenantmJJBt slegft itAgnon

the drive pulle 6 Ki nti A friction force esent
et ween r oReEtRst &y REn e i & hnrlos R L0 & §OUE PBish T4 poh S

suf fici ent overrmmver Hehﬁvsmtrmomtotrmﬂus@ dat. re§'t|n|b&dsfoa|if’es Wﬁh sjnl Ongimg rddm oughscan
al so be terne
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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.



the drive pulley 16 - and in the case of which, however, the novenent
departs fromthis synchronous relationship. In that case the driven el enent
usual ly always 'linps' sonewhat 'behind the driving elenment. In nornal
operation of a lift installation this slip is very low The function of the
overrun protection is now explained in noge detail by reference to Fig. 1C
whi ch by contrast to the two '"nornmal states' shown in Figures 1A and 16
shows the nonent of overrunning the upper position X. In Fig. 1 Cthere is
schematic i o]t A ' e [ ion
10 accor ai £ TE M SendheF s oRoft Blechilod PR if ié catd he ApbSi 1Bk 7
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i nvention th or.t rre ns 3 has saf e sq .arranged
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cage 11 approaches the upper shaft end (for exanmple, 14.1), In Fig. 1C

there is s a _sta t he saf et ection 17 of the support _neans
s, al r oady TEHTCHRT B TR0 orclariogyS TW cxaBREd it Aore SR R RITER 4 G <
intenti onal1bymmsﬁyrmit@dt fothehtab 'Borkial) BRitesd eB6V@e ir0Figaldsp1A BRE Weeshowlehelr i ve
pul ley 16 and the sup port neans 13 resu#{js, the drive is no longer in a

posi tion of“%‘b?ﬂ?@@?‘f?d YREIINE LPRE[ROSHN fur t her upwardly. In that case the
safety section 17 is constructed so that slipping through occurs under the
foll owi ng preconditions: (1) The counterweight 12 no |longer pulls on the

support medh59r i these is whegtati fdiqafien of t@ﬁ@@”ﬁ"tl’i‘ﬁ@“o‘ﬂéﬁ‘? Elfhsec‘ﬁ@ IftpRiplagse

posi tion X,105dc@6r%lﬁghf% l‘F\@UH@&ﬁMﬁ' &@thftl@ag%' 16 oPdtrurd BeUWHpRF WBkifidh xbufhigkad 2. 1.
In Fig. 1Cit is indicated that tension is no longer on the run 13.1 from

settling oPC‘fLIiefOé@ﬁ?mE'FV\E?‘Eﬁ#‘tse e drive iscefrptive pnd dogs nptstoriethejuspaldagnet 1
exerts a CqpkaitRe M ehéwrﬂ 1@k gbaMeliahé ueb&%efst ﬂSora |€iwawed15/run@'aneﬂ¢e%0lhe

counter-force G at the port neans run . hi s means that the safety
section 17drgspylieydé Cif@)\M% heugttreart steanpds a@défws EHSQ W@ ligtzpage df! faither eipperdly. i f t
cage 11 or an only lightly loaded |ift cage 11 a strongly pronounced degree

of slippage sets in as soon as the safety section 17 cones into interaction
with t he dAceerding 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:

(M 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.



pulley 16. Since at this point in tinme the counterweight 12 is seated on the
counterwei ght buffer 12.1 and consequently nerely the nass of the support
means run 13.1, which is at the counterwei ght side, acts fromthe
counterwei ght side on the drive pulley 16 a maxi mum perm ssible coefficient
of friction between safety section 17 andsdrive pulley 16 is derived from
the ratio of the weight of the enpty lift cage 11 to the weight of the
support neans run 13.1 at the counterweight side. Cbviously in that case
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in the shaft head is éhus reliably prevented when the |ift cage 11 is
seated on t'KdS BRITESEPRINGY PORMTYHRY cage side. In a particularly preferred
form of enbodi nent of the invention the safety section 17 has a length L
(parallel to a logngitudinal axis Y of the sugport neans 17) correspondl ng

with at | égethes “fiA“s(@bat‘P'i‘ tes2chlingaioBe dpven ifssrlﬁ"‘ﬁ‘f‘”tﬁi% r v %)Eﬂ%eeti?em
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consi der at iiRRagé 14 "er digobh MEdrsLs é(%élrdi'ﬁg B th@ nlniéﬂf?brf‘gan"‘ﬁﬂb ®eQlsel IEtHY foMR
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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



6 concrete exanple the length of the safety section 17 is 200 mllinmetres
for a drive pulley radius Rof 35 mllinetres. The invention can use not
only belt-like support neans 13, as shown in Fig. 3, but also cable-Ilike
support neans, for exanple unsheathed steel cables, or the like. If
belt-Iike support neans 13 are used, thengthese usually have | ongitudinal or
transverse ribs as surface structure on one side. The belt-1like support
means 13 shown in Fig. 3 has a poly-V-structure with several |ongitudinal
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means 13. I'n'a pr Pnent the Téngitudinar or “fransverse
ri bs are ofadiid Rexf 8htmiioetes.ucti on, or entirely absent in the region of the
safety section 17. Fig. 3 shows a form of enbodi nent in which one of the
| ongi tudinal ribs 13.5 extends over the entire length of the support neans
13 (i ncl usiThe infentibre chemgemok ooly heitdike sappory me=esi1Sn a$7$)‘10wrﬁh‘re Fig. e rbut also

| ongi tudi nal, ribs _have, an err h safet section
17. gThrougﬁ t%'ﬁ'éﬁeﬁu r% S?rwn%re&ﬁ%et%sp%thegss{&%% Smg(r;m T& y ensur ed
on the one hand t hat even when the saf ety section 17 of the support nmeans 13
interacts he dri 16 a.s teral
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changed so eX€nfls oveticeentine Isnat pf Be BRPRREReansdts URelviivg g‘i fdeeﬁra Lt pfethe

support nmeapfenl dectihiery)t Menes i@t YorgRGdih& ik Thavdndn ARdreuptiBe islithe RegidH bfethe 16.
In the illustrated exanple the teeth 13.6 of the coggﬂﬁd belt were reduced

in their t&ataty restight 1or Tappobxsueit 2 fermy ehewmeadimenko BeRPOftomeRRyY 13 it is
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coating in the region of the saf eté section . By this nmeans, as wel t he

traction dajarasts wéhelbei @rérw PriRYude R suffigient d:at@rrarl edanse Ippﬁtr?garttﬁ%@ghthﬁn
the case ofioQUBLIRYTEY M5, whilst on the other hand an ‘intended slipping' of the support means

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 puiley 16.

A further belt-like support means 13 according to the invention is shown in Fig. 4. The
ilustrated 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



Belt-1ike support neans 13 are particularly preferred in which not only the
surface structure 7 in the region of the safety section 17, but also the
surface properties were changed (for exanple by application of a
traction-reducing coating, such as, for exanple, a slide nmeans). There can
thus be applied, for exanple by a spray, A slide nmeans which has good
adhesion to the support neans 13 and whi ch changes the surface property in
the safety section 17. Advantageously, the adjoining regions of the support
neans 13 ar f \ £t
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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



the safety section 17 of preferably approximately 200 mlIlinetres results.
The length ratio between the safety section 17 and the overall |ength of

t he support nmeans 13 thus is, in 8 this exanple, 0.2/50 = 0,4% Wth all

t hese consi derations, however, it nust be taken into account that the

| oad-bearing capability of the support n&ans 13 nust not be put at risk by
the application or provision of the safety section 17. For this purpose, a
belt-1i ke support neans 13 can be equipped wth, for exanple, steel cables

13. 4 or st ged edrmhg8ds2/58= gy in Fig. 3. The invention thereby makes
possible that the section of the support nmeans where the safety section 17

is provided interacts with the drive pulley only in an energency situation,
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support means f.or ' ere is slipping through of the drive
pulley 16 i %r rg?(ws 8nt8t ?éﬁv?éﬁleyﬁﬁstal | ation without safety section 17 there

results in short tinme a strong heating up of the support neans region
si ng
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W t h suppoRérqi® ashitoAry datedtsd fdrvexaipld, &yhehld) a fconsaljueMed gf Bidden change in
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 exampie, 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 Ioading.



support neans (13), wherein the support nmeans (13) at |east partly |oops
around the drive pulley (16), the support nmeans (13) conprises a safety
section (17) which produces a slipping through by interaction between the
drive pulley (16) and the safety section (17) of the support neans (13),
wherein the support neans (13) is a belt-like support nmeans characterised
in, that the belt-like support neans (13) Ras longitudinal ribs as surface
structure, wherein the longitudinal ribs are of different construction or at
| east partially absent in the region of the safety section (17). 2. Lift

i nstal | ati oPatéft)claieeor ding to claim 2, characterised in that the belt-1like
support neans (13) has a poly-V-structure formng the |ongitudinal ribs of
the surface structure wherein in the region of the safety section (17) at
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installation he SUP port neans (13) at least partly | oops
around a drlabéﬁnfdmt%rqglﬁﬂ @fth sEptyneatiome 7diri ve pulley (16) drives the
support neans (13), wherein the support means (13) conprises a safety
section (17) which by interaction between the drive pulley and the safety
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lateral guidance also in the region of the safety section (17)

3. Lift installation (10) according to one of claim 1 to 3, characterised in that the safety
section (17) has parallel to a longitudinal axis of the belt-like support means (17) a length

(L) corresponding with at least 3.14 (B) times the radius (R) of the drive pulley (16).

4, Lift installation (10) according to one of claims 1 to 4, characterised in that the
safety section (17) interacts with the drive pulley (16) when the lift cage (11) after
overrunning an upper position (X) or a counterweight (12) after overrunning an upper

position (W) approaches an upper shaft end (14.1).

5. Belt-like support means (13) for use in a lift installation (10) in which the support
means (13) at least partly loops around a driven drive pulley (16) and the drive pulley (16)
drives the support means (13), wherein the support means (13) comprises a safety section
(17) which by interaction between the drive pulley and the safety section (17) of the
support means (13) causes a slipping through, characterised in that the belt-like support
means (13)

- has longitudinal ribs as surface structure, wherein the longitudinal ribs are of

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





