| Lift installation with braking equi prent and nmet hod of braking in a l[ift
installation Description The invention relates to a lift installation with
alift cage and to a nethod of braking a lift cage, in accordance with the
introductory part of the independent patent clainms. The |ift installation is
installed in a shaft. The shaft usually qonsists of solid building
materials, but it can also be, at |least partly, open. The lift installation
substantlally consists of a cage for transport of persons and/or goods. The
cage i s conhHtinstpllation with eakmgmwpmﬁntsydwhw osgﬁd‘m i liftdnstafiaticnnge i s
noved al ong a substantially vertical cage travel path by neans of a drive,
whi ch sel ectably acts on the support neans or directly on the cage or the
count er wei BRSCHRiRN i s kept at a stop or braked froma travel state to a
stopped state by means of a brake. Use is usually made of a brake, which is

arranged at the drive, for holding and braking in the operational state and
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for exanple e nornmal operating sequences such as waiting at a floor or
at a stop, recel ving or unloading goods, travel of the cage to another
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kind is kngug t{g@&b&?eo%t@t%%ﬂn%ans%f%‘ﬂr% equi pnent hollered at the cage is

controlled in drive appropriately to need and can fulfil demands resulting
fromthe operational state and the emergency case. This braking equi pnent
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equi pnent  thet epepativhiahgtatecandnse Isangess of asately YraRe device, which is arranged at the
cage, for holding and braking in the emergency case. The operational state comprises, for
example, the normal cperating sequences such as waiting at a floor or at a stop, receiving
or unloading goods, travel of the cage to ancther floor, stopping of the cage or activities for
performance of service operations on the lift installation. By contrast, the emergency case
comprises, for example, incorrect behaviour during operation such as, for example,
overloading of the cage, failure of components, such as severing of a support means, or

defects in control or mechanics.

More recent solutions for holding and braking propose that use is made of braking
equipment which is frequently arranged at the cage and which in the case of need comes
intc engagement and comprehends both states, i.e. both the operational state and the

emergency situation.

Braking equipment of that kind is known from EP 0 648 703. Braking equipment hollered
at the cage is controlled in drive appropriately to need and can fulfil demands resulting
from the operational state and the emergency case. This braking equipment has the
characteristic that in the case of wear of a brake plate a clearance changes. This has the

effect that the time to bring the braking equipment into braking action changes, usually



i ncreases, since a greater advance path has to be covered, or wear-resistant
brake plates have to be used. There are, for exanple, ceram c brake
materials which are specifically wear-resistant. Materials of that kind
are, however, very expensive. War results from abrasion of brake nmaterial
during braki ng. Braking equi pnent which cgn conpensate for wear of brake
plates is described in Patent Application US 2006/ 180406. The wear
conpensation illustrated there can set a total sum of clearances or it can
set a br akiingeésasc eince dapezideadvapce pathimse &e covened aievearaesistanttirake plateski ng
equi pnent I i t I é!@nﬁf
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lining, whiededin the case of need co-operates vmth a brake track. According
to the invention at |east one of the brake units, but preferably each of
the brake units, is provided with a wear-conpensati ng devi ce whi ch when the
braki ng edqlhgneattsics thielineantidn setsistaingireddiagcelift wistallatiar witbsa life cage and fee
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necessari | yedugadert ostenlll @e\getheless be economic, i.e. able to be operated, inter alia, with
economic non-wear-resistant brake plates.

The invention defined in the independent patent claims fulfils at least one of these objects.
The lift installation comprises a lift cage which moves in vertical direction along guide
tracks. In the case of need the lift cage is braked or held at standstill by braking
equipment. The braking equipment consists of at least two brake units. Each of the brake
units comprises at {east one brake lining, which in the case of need co-operates with a
brake track. According to the invention at least one of the brake units, but preferably each
of the brake units, is provided with a wear-compensating device which when the braking
equipment is relieved sets a clearance, which arises between the brake lining and the
brake track, in correspondence with a substantially constant value. The clearance is a
free distance, which results when a brake is opened, between the brake lining and
associated brake surface.

It is thereby achieved that use can be made of customary and thus economic brake

materials which wear during use. A worn brake material would necessarily lead to a larger



3 clearance. A larger clearance would cause a greater need for tine in
order to bring the brake unit into braking setting. The wear-conpensati ng
devi ce according to the invention now produces the advantage that:
operation of the braking equipnent is nade possible over a |long operating
period, since a wear-conpensating device %onpensates for arising wear: the
braking equi pment is tolerant with respect to inaccuracies in a brake track,
since a clearance can be predeterm ned in correspondence with th
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the case of actuation of the brake unit, advance of the movable brake plate by means of

the advance device until the movable plate contacts the brake track thus takes place in a
first step. Through further actuation of the advance device the brake housing together with
the fixed brake plate is then urged towards an opposite side of the brake track until the
fixed brake plate contacts the opposite side of the brake track. Tightening of the brake
plates relative to the brake track, whereby braking takes place, is now carried out by a
further advance movement. Compensation for abrasion or wear of the movable brake
plate is provided directly by further advance of the movable brake by the advance device.
Wear of the fixed brake plate takes place indirectly in that the advance device further
advances the brake housing together with the fixed brake plate and this advance of the
brake housing is determined by the wear-compensating device. The thus-achieved
advanced position of the brake housing together with the fixed brake plate forms the final
working position of the fixed brake lining. This final working position forms the basis for
resetting the brake housing together with the fixed brake plate. The reverse sequence

analogously results when the brake unit is opened. The advance device relieves the



advanced position of the brake housing together with the fixed brake plate
forms the final working position of the fixed brake lining. This final
wor ki ng position forns the basis for resetting the brake housing together
with the fixed brake plate. The reverse sequence anal ogously results when
the brake unit is opened. The advance devijce relieves the 4 brake plates,
thereafter the brake housing together with the fixed brake plate is reset,

begi nning fromthe final working position, in correspondence with the set
cl earance oirakéglatds, teerepiterkibe firake haweing togsthen with theefiredy brake migte ipresed has

attained itg ‘Hn‘ﬁﬁ ﬁé}ﬁ?hé Ral WB?N@Q Ist&?ér?“fﬁT:c&lr@stp%rr}%é}f@r\ﬁWthQas%lf clB¥rahBE of the

resi dual anp e total ance ment enabl €s provi sion
of an econdited akkelaimiand as pewn a8l dised drakeaplkieghasretizined iits rieasaragkbet he

total ol earARnm Bl WS L AATBENSE] Rl mdiicor RE ol SBasRce ahisl e

fixed brake side can y Si vantageously the
total cl earemiwlinent esgier] Provigion tqmameet:cbr@nacrmmfse ohitt lsimce| advaner dewilatinghe

side of th e hi e Vv, apce to
the si de of PRSP a s rL Ehe t71af Ralke haCE wPartothdhedind Hevife SBRCHE

i ndi vi dual dearendet ofdianfites bram/alde,ay@@iusartbﬁ thiatised tmﬁl@ptehnewaaar ance
asymmetrically, for exanple in the ratio of 1 to 3. This is of advantage in

the case of use of a guide system | oaded at one side, for exanple a 'cage
Wi th rucksabdvagtrgeansethe totahcleatanserabirespootie with heiee thenameurited Shebtlearenceacf] ess

| oaded si dethg%w%ocgﬁgiﬁfﬁgr\gké Bliaﬂ% h;rﬁ’igla}fox%v? g‘géargdﬁfs%ﬁ CPfTHgCIQEI%!ﬁg? 'rﬂhte §|ose of

gui ded al ong ™t ormo
requi si te phayixedrbrokamste amddthehusvalie bra#quplstet e Ilmltbam:moéual Icrasant can be

dvant o C : e :
SOyt et FURRAIITNG, i AUEy R oETRENSES, Bk ibo P 6!
subst anti al Trys fsrafead@éntpg@'m th¥lvesevebisecofrpeuidatysiem lowsledos onprsésfee faxtsixgmale

nmechani cal ' - ' a

connect  ng Dacke G FRREK BulEsE Snists, fhdiR At eERR e A B e B ess
arrangenentloa@d a@hmcwgemiwn wsiﬁhrazlenglnlhéaadealseleunit is thereby guided very
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for conpensation for guidance inaccuracies, can be kept small. In this
enbodi nent The brekessing gaiey atomgthabrakedeack. tihetfake of gu'niaac&:deﬁnes inteaclia,
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case gui de%rg & chk Bf eraﬁél %l‘ a%% dré %e substantially free of play. The wear-compensating
device, preferably a mechanical wear-compensating device, is in that case arranged at a
connecting point between the guide support and the brake housing. This arrangement is
advantageous, since the brake unit is thereby guided very precisely along the brake track
and thus the clearances, which are required for compensation for guidance inaccuracies,
can be kept small. In this embodiment it is essentially only necessary to take into account
track deviations which result through joining together individual track elements. In this

connection, clearances respectively of 0.15 to 0.35 millimetres typically result.

In a first variant of embodiment the lift cage is in that case guided along its travel path by
means of own cage guide shoes and a connecting point of the lift cage with the guide
support transmits braking and/or holding forces in vertical direction and makes possible
lateral compensation for guidance inaccuracies. This permits a comfort-specific guidance
of the lift cage, but is more cost-intensive, since individual guide elements are required for
lift cage and brake unit. In a second variant of embodiment the lift cage is guided by
means of the guide support of the braking equipment or by guide shoes integrated in this



means of own cage gui de shoes and a connecting point of the lift cage with
the guide support transmts braking and/or holding forces in vertical
direction and nakes possible |lateral conpensation for guidance

i naccuracies. This permts a confort-specific guidance of the lift cage,
but is nore cost-intensive, since individual guide elements are required for
lift cage and brake unit. In a second variant of enbodinent the lift cage is
gui ded by nmeans of the guide support of the braking equi pment or by guide
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housing. | RBEGeAN R GliGAEANR B33edRedSs phRTITHEL [P cBf. OfhsWehr- 2

si ze that ?%%ngﬁffglpdﬁgﬁ Hce eV|5t|o%§B%an58e absor& 8&ﬁaoﬁ '

al ternati v@OUE)&a‘éand@mﬁdfsCOfEﬁﬁP@Wm@Y Ryanges atia queeﬁfr@rwﬁub@twwe geides, a
| arger cl b neli Al r or
advance 1 naPPh Lt s ol DR, BaEEPARIAR TR dernBlEY o BRPREe R B o
desi gn of tfbrendor takbangf sy@t ermizd that fties antisiistet] geidande dedatinnserani ke Riysorbed.
necessary t th I due
to joining Tf[?ust Qtt%ﬁnéti%?l 5t VI man{agaéﬁ r%{pénggn Wtﬂgtﬁet Qgrésgdérhgc du{q%@tgaé fag%sr
resul ting d:L@raru:e woich ekbgrasl & corssspentihgly iangecatworce bavelwr ladvangediote. | Bresat
and also t | | v O not
il ence dgoRpes, TR38 et b irsflerdddtn PRIl brad RSN O 0

nmor e typl caalnht;odm@mltt lswsshnttatﬂv seeedsadi ivetake inte actaunt nehipnly Hoe tratiedeviatippase
del ays, I n . of

t he br akes ave dt ﬁﬁ% k]%r?t gnégo'hg?( g%‘aﬁ?@ﬁ% n rhé 8&#“5158313 th ﬁéew%?ﬁﬁes
The nmec hamreaJ!tln_@echatoopren&aplengsaﬁmhlscle?wmes euilding S@ﬁsmenirmldpﬂm thiewmding
part, a ee%#ﬁﬁéi(ﬂ%. e rder Ih%L d%%?ﬁﬂ&#se{af %ogsﬁeklﬁé’é HoOfot? |nﬁl{?éﬂcggt'ra|:%51%oﬁ1ﬂ§'l Ip
connection exanple "Tn the formor a triction conne

posi ti oni nglezaartces ®aah phhgédo t & olinsdtiedion gndog typénally fesult vsthitblis eotnodieenit.o

wi thin the e - Qul t [ housi nd it
s furt her res) s i TBAEE AT Ao AR a0 R fleke MdaPEBSRAOET) B9 o8
anti ci pat edf use phibe beaktes dvage talsetak®h inte osisidepationgn prar design eftiembrakés.no
further forces act, held by the restoring

The mechanical wear-compensating device comprises at least one positioning part, a
restoring memory, for example in the form of a spring, and a slip connection, for example
in the form of a friction connection. The positioning part is arranged to be sliding by way of
a slide connection within the desired clearance between guide support and brake housing
and it is further displaceable, in slipping manner, in the amount of wear anticipated in the
extreme case. The positioning part is then, if no further forces act, held by the restoring
memory in a rest position or standby position. This position at the same time corresponds
with the unactuated or opened brake unit. The adjusting force required for displacing the

slip connection is greater than the restoring force procured by the restoring memory.

On actuation of the fixed brake plate the positioning part is displaced in correspondence
with its freely displaceable slide path, which substantially corresponds with the clearance,
in the slide connection against the restoring memory. On further advance movement,
which is required due to, for example, wear, the positioning part is displaced in the slip

connection. On opening of the fixed brake plate the restoring memory now displaces the



menory in a rest position or standby position. This position at the sanme
time corresponds wth the unactuated or opened brake unit. The adjusting
force required for displacing the slip connection is greater than the
restoring force procured by the restoring nenory. On actuation of the fixed
brake plate the positioning part is dlsplgced in correspondence wthits
freely displaceable slide path, which substantially corresponds wth the
clearance, in the slide connection against the restoring nenor On further
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Further advantageous embodiments are described in further dependent claims. The
invention as well as further variants of embodiment are explained in more detail in the
following by way of examples of embodiment in conjunction with the figures. Components
with the same function are denoted in the same manner in the figures.

There:

Fig. 1 shows a part of a lift installation in a schematic side view;

Fig. 1a shows a schematic plan view of this lift installation;

Fig. 2 shows a schematic view of a brake unit with wear-compensating device and
guide support, which is integrated in the lift cage;

Fig. 3 shows a detail view of an adjustable wear-compensating device;

Fig. 4 shows functional sequences, by way of example, for compensation of wear:



gui de support, which is integrated in the lift cage; Fig. 3 shows a detai

vi ew of an adjustabl e wear-conpensating device; Fig. 4 shows functional
sequences, by way of exanple, for conpensation of wear: 7 Fig. 4.1 brake
unit in the newstate rest position (without wear), Fig, 4.1 a detail view
of the wear-conpensating device with respect to Fig. 4.1, Fig. 4.2 brake
unit in the newstate braking position (wthout wear), Fig. 4.2a detail view
of the wear-conpensating device with respect to Fig. 4.2, Fig. 4.3 brake
unit in used state (with wear), Fig. 4.3a detail view of the

wear - conpersgtd ng devirers Whit i the BeRGtaté feskp@sitich @ithodtivésaryt. 4 brake unit in
used state (Wwth wear) and Fig. 4.4a detail view of the wear-conpensating
device with respect to Fig. 4.4; Fig. 5 shows a schematic view of a brake
unit wth Vﬁ?ﬂr. ¢HNPENFMil NEw SEWeGheat8mpkhddting A86icd WitH fespat ©IFig.s4.1,nt egr at ed
in brake unit; Fig. 6 shows a schematic view of a brake unit with

wear - conpensati ng device and separate guide for brake unit and lift cage;
Fig. 7 shovwsgaypurt hegrapehinmtthe nayarm srakinggitameh (Bitiou®vear)br ake unit with
wear - conpensati ng device; Fig. 8 shows a brake unit according to Fig. 7 with
integrated holder; and Fig. 9 shows another schematic exanpl e of enbodi nent
of a brake ggif oy th JGAlier QPRI BMPERYAIRE dBTiEe BRREecPloFig @18 possi bl e
overall arrangenent of a |lift installation is illustrated in Fig. 1 and Fig.
la. Fig. 1 shows the lift installation 1 in a schematic side view and Fig.
1 a shows tﬁ?. same |ifibye [,ﬁqﬁﬁ]sggts{é@@(vgm\peaﬁ,?‘scherrati c plan view The
illustrated Tift installation 1 conprises a lift cage 3 which noves in
vertical direction in a shaft 4 along guide tracks 7. The lift cage 3 8 is
support ed SAIBROr t L ] ic6 QA rESpMRt Bhtig 4.3,

Count er wei gﬁ? ﬁﬁgand Clqgiifatpﬁ?:‘gé)gﬂ.% \g%gfbgﬁpgg?]éﬁg?/@gﬁgfwe 6 %&? Wayg of the
support neans 5 and nove in opposite sense in the lift shaft 4. The lift
cage 2 is pgQvigded wi K i jch brakes the |ift cage or
keeps it afmgt%ﬁdstiI??kgagk@pgﬁﬁﬁshggﬁ?%ﬁéﬁzw?ﬁ conprises at least two
brake units 12 which each act on a respective guide track 7. The brake units

12 co- Fig. 4.4a detail view of the wear-compensating device with respect to Fig. 4.4;

Fig. 5 shows a schematic view of a brake unit with wear-compensating device and

lift cage guide, which is integrated in brake unit;

Fig. 6 shows a schematic view of a brake unit with wear-compensating device and
separate guide for brake unit and lift cage;

Fig. 7 shows a further schematic example of embodiment of a brake unit with

wear-compensating device;
Fig. 8 shows a brake unit according to Fig. 7 with integrated holder; and

Fig. 9 shows another schematic example of embodiment of a brake unit with

wear-compensating device and support pin.

Cne possible overall arrangement of a lift installation is illustrated in Fig. 1 and Fig. 1a.
Fig. 1 shows the lift installation 1 in a schematic side view and Fig. 1a shows the same lift
installation 1 in a schematic plan view. The illustrated lift installation 1 comprises a lift

cage 3 which moves in vertical direction in a shaft 4 along guide tracks 7. The lift cage 3



operate as single braking equipment 11, wherein the braking equi pnent 11 can
optionally define the braking force requirenent for a single individual
brake unit 12. The brake units 12 are, in the illustrated exanple, attached
bel ow t he cage body 3. However, attachnent I|aterally and/or above the lift
cage 3 is also possible. Obviously, conbipations of these attachnent

| ocations are al so conceivable. This would be useful above all if, for
extending the braking perfornmance, several brake units 12 are used. The
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brake housing 13 and a brake plate 15 fixed with respect to the brake housing 13. The

brake plates 14 and 15 are, in the case of need, brought by means of an advance device
19 into contact with the brake track 8. The brake plates 14 and 15 are connected by
means of fastening plates 16 with the brake housing 13 and the advance device 19,
respectively. The brake track 8 in the illustrated example is at the same time the guide
track 7, wherein a conventional T-shaped guide rail is used. The brake unit 12 further
comprises a guide support 17. The guide support 17 serves for fastening or connecting
the brake housing 13 with the cage 3. It is fixedly connected with the cage 3. A wear-
compensating device 30 is, in the illustrated example, arranged between the guide
supports 17 and the brake housing 13. The guide support 17 at the same time comprises
the guide shoe 9 which guides the lift cage 3 along the guide track 7. The guide shoe 9 is
resiliently hollered with respect to the cage 3. This enables insulation from guidance
vibrations. The resilient intermediate element 10 allows the cage 3 oscillatory deviations
(a) refative to the guide frack 7. A clearance If, Ib of the brake unit is in this case set to be

of such a size that even in the case of outward oscillation of the cage within the scope of



meeting of guide track parts no contact of the brake plate 14, 15 with the
guide track 7 or brake track 8 takes place. The wear-conpensating device 30
now keeps a fixed clearance (If), during release of the brake 12,
substantially constant on the side of the fixed brake plate 15. The
illustrated brake unit 12 further consisfs of el ectronechanical conponents.
It conprises advance regulating neans 21 which keeps a predeterm ned total

clearance (It) constant. The total <clearance (It) is fornmed by the SL{EH
the fixed Hearidaces (esiensadal r@ednﬂﬂﬁameegwﬁémeaﬁk%s Q1 8y welines é?ffﬁet§ H& ¢ xed
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plate 14. bre ttaskPdakgsplage: and "novabl e” are used in this connection
nerely for definition. The advance regul ating neans 21 noves the novabl e
brake plate 14 directly perpendicul arl to the brake or_ guide surface 7, 8.
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settings, an“uneven vi sion of the { ear ance can be
achi eved. 'Hmlagge@mtmallﬁl ppefetabling abpve the ether. case of asynmetri caI |y
suspended |ift cages, where a possible wear of guide shoes 9 nmakes itself
noti ceabl e on one side. The guide support 17 further conprises a hol der 18.
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drive. In the case of need the advance spindle is actuated by way of a gear stage. The

brake unit 12 preferably comprises advance checking means. By means of this advance
checking means a brake plate wear and/or deviations from a normal behaviour of the
brake unit 12 can be ascertained and the overall wear can be checked by this method.

As a rule the wear-compensating device 30 is set in such a manner that the clearance (If)
of the side of the fixed brake plate 15 is equal to a ¢learance (Ib) of the movable brake
plate 14. It thus corresponds with half the total clearance (it). This setling is
advantageous when centrally suspended or centrally guided lift cages 3 are concerned.
However, the wear-compensating device 30 also enables asymmetric settings, whereby
an uneven division of the clearances (If, Ib) can be achieved. This is useful particularly in
the case of asymmetrically suspended iift cages, where a possible wear of guide shoes 9

makes itself noticeable on one side.

The guide support 17 further comprises a holder 18. The holder 18 supports the brake
plates 14, 15 or the fastening plates 16 and conducts braking forces directly into the guide
support 17 and further into the cage 3. The brake housing 13 itself is thereby relieved of



the actual braking force; nerely the normal force acting in one direction
and generating the braking force by way of friction has to be accepted.

Fig. 3 illustrates a settable wear-conpensating device 30 in detail. The
wear - conpensating device 30 consists of a positioning part 31, a restoring
unit 32, a first abutment 33 and a secong abutnent 34. The

wear - conpensati ng device 30 produces a connection of brake housing 13 with
gui de support 17. In this exanple of enbodinent the positioning part 31 is
connect ed Bye agiyal brakingsfiorgs: aerele 8 rmabfolgetasting i e deecierppeg generatingthe
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The positi dme cgapace (3 1s srttablecoyweaanscofrpeeratcaglaysetting Sciesr 3. eBwewstagag nst
the first unit 32, which is arranged between brake housing 13 and positioning part 31, in the form
of a spring in this connection displaces the brake housing 13 up to the boundary mark of
the first abutment 33. In a second displacement stage the brake housing 13 together with
the positioning part 31 can be displaced in slipping manner relative to the guide support

17.

The Figure 4 series - comprising Figs. 4.1 to 4.4a - now explain by way of example the
functional sequence for compensation of wear. Figs. 4.1, 4.2, 4.3 and 4.4 each show a
working setting, by way of example, of the brake unit and the details according to Figs.
4.1a, 4.2a, 43a and 4.4a show the respectively associated setting of the wear
compensation device.

Fig. 4.1 and Fig. 4.1a show the brake unit 12 in the working setting, i.e. the brake is open.
The brake linings 14, 15 are spaced on both sides of the brake track 8 by the clearance (If,
Ib). The positioning part 31 of the wear compensating unit 13 is pressed against the first
abutment 33 defined by the clearance play setting screw 36. The possible free



abutment 33 defined by the clearance play setting screw 36. The possible
free 11 displacenent path or slide path of the positioning part 31 is set
in correspondence with the desired fixed clearance (If). In the case of
actuation of the brake unit 12 there thus takes place in a first step (Si)
advance of the novabl e brake plate 14 by neans of the advance device 19
until the novable plate 14 contacts the brlake track 8, and then, by further
actuation of the advance device 19, the brake housing 13 together with the
fixed brakedispéament pathsorside gathaidiredzositioningpaasittie sel idecotspdndehreakith theack

8 (S2 ti 11 e 0S: '
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wear - conpensating device 30 a slipping in the slip connection 35 between
brake housiTigs wbik settingis itdestsataapor Figd 74.2 sndeie2d. he islludieatpati tref folldweing how
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Pousi g 15 BRBtmasaeon s REWHpd 0l bF daeraits: & He Wern o rutactio Lob ol i
t he final mﬁrskiop@gmlastiaﬂ sl:ﬁnd:sfagdnmt tHexedohd amarriehanlngn?pématibhthbaé@imgor

. Thi [ [ | t] iy t asis.far
S e A PSSR B AR bR bR AP,
On openi ng difectihey lar ailkieeundvant2 df ke rewwablecbraies plate ¢4 thgktee galvace device 19,
anal ogously

which,. leads to.t st.at e. accor di to Figs. 4.4 and. 4.4 The
Svance. devpeliutanar PEORE" ot o Ikl Bk alsta 49 1 dariedput el i rehipe
br ake housiauyadd: teged herfurhdriadvhecdsi the dbrileakausirgl 3 togkther dpi thBlfiStled fokgxe t he
final worki pasjtion, is res I n,correspondenc ith the set clearance
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restoring wedricofhenkatlg, dedivel 300a sUirsh thé eliPosrinectdH B8 bp@fdenItakedh@pirgces
the brake h%lgrlwcpgui&g Stl.xp?port 17, since the slide path of the positioning part 31 is already applied.
The advanced position of the brake housing 13 together with the fixed brake plate 15 thus
now achieved forms the final working position of the fixed brake lining 15 in this braking
sequence. This final working position now necessarily forms the basis for resetting of the

brake housing 13 together with the fixed brake plate 15.

On opening of the brake unit 12 the reverse sequence takes place analogously, which
leads to the state according to Figs. 4.4 and 4.4a. The advance device 19 relieves the
brake plates 14, 15, and thereafter the brake housing 13 together with the fixed brake
plate 15, beginning from the final working position, is reset in correspondence with the set
clearance (If) of the fixed brake plate 15 (S4). This resetting is produced by the restoring
unit 32 which, acting against the positioning part 31, displaces the brake housing 13 in
acting in correspondence with the set air path (if) back to the first abutment 33. As
apparent in Fig. 4.4a, the positioning part 31 now slips relative to the guide support 17 by
the wear amount (v). The fixed brake plate 15 has reached its clearance (If) and the

movable brake plate 14 can now be drawn back by the residual amount of the total



acting in correspondence with the set air path (I1f) back to the first
abutnment 33, As apparent in Fig. 4.4a, the positioning part 31 now slips
relative to the guide support 17 by the wear anount (v). The fixed brake

pl ate 15 has reached its clearance (If) and the novable brake plate 14 can
now be drawn back by the residual anount of the total 12 clearance (Ib = It
- If). The brake unit is ready for the next braking action and the advance

travel s correspond with the new state. Thus, actuatin ich were
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whilst the cage 3 is fastened relative to the guide support 17 by way of a
resilient elenment 10, for exanple a rubber spring, a danper or an active
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since an oq&hg%ﬁﬁgry path of the cage 3 does not have to be taken into
consi deration and design of the guide shoe 9 of the brake can be undertaken
i ndependent|y of the cage 3. Fig. 7 shows a further schematic exanple of
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support 17 housi n dlsp aceabl e on
s| eeve- 5ha;g@ld:lerﬁbgment@ﬁmiglugﬁatpdg1The function of the brake equipment 12 itself corresponds

with the preceding illustrations. The advantage of this solution results from the fact that
the clearance (If) can similarly be formed to be small, since an oscillatory path of the cage
3 does not have to be taken into consideration and design of the guide shoe 9 of the brake
can be undertaken independently of the cage 3.

Fig. 7 shows a further schematic example of embodiment of the brake unit with wear-
compensating device 30. The guide support 17 is fastened relative to the cage 3. The
brake housing 13 is connected with the guide support 17 by way of the positioning part 31
and a support pin 37. The support pin 37 is analogously a part of the guide support 17.
The brake housing 13 is slidingly displaceable on the sleeve-shaped positioning part 31,
wherein the displaceability on the positioning part 31 is limited by a slide limitation, which
can be set by means of clearance play setting screw or clearance play setting nut 36 in
correspondence with the desired clearance If. The restoring unit 32 urges the brake
housing 13, when the advance device 19 is relieved, into the release position with respect
to the first abutment 33. When wear (v) occurs, the positioning part 31 can slip on the

support pin 37, which leads to a wear compensation, as analogously explained in the



wherein the displaceability on the positioning part 31 is limted by a slide
limtation, which can be set by neans of clearance play setting screw or

cl earance play setting nut 36 in correspondence with the desired cl earance
If. The restoring unit 32 urges the brake housing 13, when the advance
device 19 is relieved, into the rel ease E?S|t|on wWith respect to the first
abut mrent 33. Wien wear (v) occurs, the positioning part 31 can slip on the
support pin 37, which leads to a wear conpensation, as anal ogously expl ai ned
in the 13 Fi@jt@ﬂ@eﬁeseﬁ wessupPard Pyuppargemsints efrthanigednara preférabliiararyertiong e
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during bralstepg. and t hus i ntroduces braking and hol ding forces into the guide
support 17. The brake housing 13 together with the wear-conpensating device
30 and the entire advance device 19 is thereby | oaded nerely by nornal

forces. Fi §ig 8 sthees aakd heit acohdingtd Iﬁge&w'rﬂphﬁeg;ﬁtedrttmdﬂﬁrrrﬂ'he goidesubpak®? uni t
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anal ogousl f gul de t The i
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di spl aceableatire BugantissqEviveetthis thdrgbyoloaddtempre by mormabfgppesst 31 is limted by a
slide limtation, which can be set by neans of clearance play setting screw
or clearance play setting nut 36 in correspondence with the desired

cl earance (Fid.)9 shbes fanotiar csvabmitic aixatmbie sf echeodiment of a brake unit with wear-
compensating device and support pin. The brake housing 13 is, similarly to the
explanation in Fig. 7, connected with the guide support 17 by way of the positioning part
31 and support pin 37. The support pin 37 is anatogously a part of the guide support 17.
The brake housing 13 is arranged on the sleeve-shaped positioning part 31 to be slidingly
displaceable. The displaceability on the positioning part 31 is limited by a slide limitation,
which can be set by means of clearance play setting screw or clearance play setting nut
36 in correspondence with the desired clearance (If). The functionality of the slide
limitation in this example is integrated in a support pin 37 and the functionality of the
slipping is integrated between brake housing 13 and positioning part 31. The restoring
unit 32 urges the brake housing 13, when the advance device 19 is relieved, towards the
first abutment 33 into the air position. When wear v occurs, the brake housing 13 can slip
on the positioning part 31, which leads tc a wear compensation as explained analogously
in the Figure 4 series. Here, t0o, two support pin arrangements of that kind are preferably
arranged one above the other, whereby the braking forces were transmitted directly to the
guide support.



limtation in this exanple is integrated in a support pin 37 and the
functionality of the slipping is integrated between brake housing 13 and
positioning part 31. The restoring unit 32 urges the brake housing 13, when
t he advance device 19 is relieved, towards the first abutnment 33 into the
air position. Wen wear v occurs, the brake housing 13 can slip on the
positioning part 31, which leads to a mear conpensatlon as expl ai ned
analogousliqM in the Fi ure 4 series. , two suppori pin arrangenent
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cage can be ascertai ned information can be used, for exanple, by a
regul at i ng fpinatign qaﬁebeom@# ﬁg REMAAeNta regylating wnitichihe Arakinguequirsgent. In
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changed i n CagR feinerane, @clea.r@n@?)@ t(ifoefdhe xest brake plate sqdﬁfwoulchg@ ahangeddn i n
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of servonotor. alnms 1. I nstallation cage
(3), mh|ch5ﬁ6ﬁ@§0¢%b9éﬁﬁw@ﬂﬂnQT@@&WH@ﬁﬂﬁﬂﬁﬁngmpﬁé tracks (7) and which in
the case of need is braked or held at standstill by braking equipnment (11),

t he braki ng equi pnent (11) conprises at |east two brake units (12), wherein
each of the brake units (12) conprises a brake lining (14, 15) which in the
case of need co-operates with a brake track (8), characterised in that one
of the brake units (12) conprises a wear-conpensating device (30) which on
rel ease of this brake unit (12) sets a clearance (If), which arises between
the brake lining (14, 15) and the brake track (8), in



correspondence with a substantially constant value. 2. Lift installation (1)
according to claiml1, characterised in that the brake unit (12) conprises a
brake housing (13), a brake plate (14) novable with respect to the brake
housing (13) and a brake plate (15) fixed with respect to the brake housing
(13) and that the brake plates (14, 15) isn the case of need can be brought
into contact with the brake track (8) by nmeans of an advance device (19)
and that the wear-conpensating device (13) keeps the clearance (If) on the
si de of thdatentddaidrsake pl ate (15) substantially constant and the advance
device (19) keeps a total clearance (It) constant. 3. Lift installation
according to any one of the preceding clains, characterised in that the
total clearlance Hft inptaationed pwitae lifli cager(d), wbichraovasdn vertisal ditestian lepy guide

cl earance (ks o9 %H&’ wfﬁétﬂ%ﬂn%e tBse fdf%dblg% %‘i"equdl%)c stahdstil b braklng .
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cage (3) or nponen cage wherein the 1lift cage (3)
i s guided along the QUIde track (7) by nmeans of a guide shoe (9). 16 6.

Lift instald at t h
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3. Lift installation according to any one of the preceding claims, characterised in that
the total clearance (It) corresponds with twice the amount of the fixed clearance (If) on the
side of the fixed brake plate (15).

4, Lift installation according to any one of the preceding claims, characterised in that
the lift installation (1) comprises a guide rail (7, 8) which is at the same time the guide
track {7} and brake track (8).

5. Lift installation according to any one of the preceding claims, characterised in that
the brake unit (12) comprises a guide support {17) and the mechanical wear-
compensating device (30) is arranged at a connecting point between the guide support
(17) and the brake housing (12), wherein the guide support (17) is guided along the brake
track (8) substantially free of play by means of a guide shoe (9) or the guide support (17)
is fixedly connected with the lift cage (3) or is a component of the lift cage (3), wherein the

lift cage (3) is guided along the guide track (7) by means of a guide shoe (9).



8. Lift installation according to any one of the preceding clains,
characterised in that the wear-conpensating device (30) conprises a
positioning part (31), which is connected by way of a slip connection (35)
or detent connection with the brake housing (13) or the guide support (17)
and which is nutually connected by way of,,a slide connection with the guide
support (17) and the brake housing (12), wherein the slide connection
enables relative sliding between the brake housin (12% and the QUIde
support (175 in Litdrstelispomaerridingite Klame. &égraﬁ@@s frahthe guids shogi(H is a
relative sl éli@ﬂgg@n&@s%’l@aﬁé/’optl@gﬁ%%’h% tééﬁﬁﬁnéé%a&@uhﬁ’@erﬂnérrﬁrﬁil&'tﬁélrg%ﬂfée
(If) is exceed . Lift 1nstall’ation according to ané one of the preceding
cl ai ms, cha¥wet @) icom@rises anaeasuwing system bymrynefarhisl aBavel spesd)of dhebrée
setting of §hedes) &efld ke @) 6 a&efhihds. 10. Lift installation according
to any one of fﬂe fgecedlng égglns chgracterlsed in that the brake housing
(12) is urged by neans of a restoring unit (32), preferably a spring, in

the directipn of) hﬁst%l!dﬁ@ﬁ' qﬁ& p{ani%e('@Im YReredin ihéha{rﬁéén%édniﬁ tHQt the( 32)
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9. Lift installation according to any one of the preceding claims, characterised in that
the wear-compensating device (30) enables setting of the desired fixed clearance (If).

10. Lift installation according to any one of the preceding claims, characterised in that
the brake housing (12) is urged by means of a restoring unit (32), preferably a spring, in
the direction of the fixed brake plate (15), wherein the restoring unit (32) is arranged
between brake housing (13) and positioning part (31), between positioning part (31) and
guide support (17) or between brake housing (13) and guide support (17) and wherein a
restoring force produced by the restoring unit (32) is less than a slip resistance force
produced in the slip connection (35), but the restoring force produced by the restoring unit

(32) is greater than the slide resistance force produced in the slide connection.

1. Lift installation according to any one of the preceding claims, characterised in that
the brake plates (14, 15) are connected with the brake housing (13) or advance device

(19) by means of a fastening plate (16) and this fastening plate {16) forms together with



can be ascertained. 13. Lift installation according to any one of the
preceding clainms, characterised in that the novenent of the novabl e brake
plate (14) is carried out by an advance device (9) regulated by way of the
advance regul ating neans (21) and the advance device noves the brake plate
(14) directly perpendicularly to the brakg surface. 14. Lift installation
according to any one of the preceding clalinms, characterised in that the
advance devi c 9) conprises an electro chanlcal i nd] e drj
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body and thﬁam m{q@g U, 1 5) towdidsithe beskeeraek (8)eed act on t he gui de track (7).
16. Method of braking and holding a Iift cage, the lift cage (5) being a

conponent of a [|ift installation (1) and noved al ong guide tracks (7), the

lift cage (8 i n_ifthetarsen atccﬁr@aﬁgto ARy BBe lafﬁh%qsiec%dtrtgetzldmag chhrap@sséd n thxt
br aki ng equi prent (11) and the braking %ﬁn prment 11) conprising at | east
1

two brake ut,lqpttgal(qg)'ut (&@a?%l'@lsé? ,ogglfctrﬁmfa c&! @P@ﬂpﬁ?ﬂfﬁ a(‘F’f‘§°”Eﬂf'se? AAE of
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conpensat i ng deV| ce (30) in correspondence with a substantjally constant
val ue. and the electromechanical brake unit (12) comprises advance checking means by means
of which brake plate wear and/or departures from normal behaviour of the brake unit (12)

can be ascertained.

13. Lift installation according to any one of the preceding claims, characterised in that
the movement of the movable brake plate (14) is carried out by an advance device (9)
regulated by way of the advance regulating means (21) and the advance device moves
the brake plate (14) directly perpendicularly to the brake surface.

14. Lift installation according to any one of the preceding claims, characterised in that
the advance device (19) comprises an electromechanical spindle drive, wherein the
spindle is in case of need actuated by way of a gear stage.

15. Lift installation according to any one of the preceding claims, characterised in that
the braking equipment (11) is arranged at the lift cage (3) and the brake units {(12) are
attached below and/or laterally of and/or above a cage body and the brake units (12) in
case of need act on the guide track (7).

16. Method of braking and holding a lift cage, the lift cage (5) being a component of a
lift installation (1) and moved along guide tracks (7), the lift cage (3) in the case of need
being braked or held at standstill by braking equipment {11) and the braking equipment
(11) comprising at least two brake units (12), characterised in that a clearance (If} on
release of at least one of the brake units (12) is adjusted by means of a wear-

compensating device (30) in correspondence with a substantially constant value.



