| P1557 Engl, translation of application 1 Lift installation wth a braking
devi ce and nethod for braking and holding a lift installation The present
invention relates to a lift installation with braking equipnment and to a
met hod for braking and arresting a lift installation, according to the
definition of the independent patent clainms. Alift installation conprises
a lift cad®sSWhirehtargidties of apieationi cal diréction within guide tracks or guide
rails. The |lift cage is in the case of need braked or held at standstill by
braki ng egpiipse@natior-witihal bliakingo devicakintgntetieod ifbt bezideg aril hbklding faolitte i s
required. .'Iu%t}e agr aking equipnent for that purpose usually utilises at |east
two brake MM ch when required press at |east one brake |ining against
a counter-surface. This preSS| ng is effected by means of a nornal force.
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defined by a ﬁa ace of the qguide track or the guide rail. DE 3934492 shows
braki ng e§ai€PhEAMS or a 1ift cage which in the case of braking engages the
guide rail, V\,herel n the braking force is regulated by neans of an

accel eration sen or. The braking force in that case is a ed by a ring,
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the br ake S8WAMEAENEOR ROIGRY or bEsinghig ftra0R ol Riakig9dorceris r%%r@ HeBBed
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the braki ng equipment is set to a fixed value which_is predeterm ned by t he
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and heavy, it additjonally absorbs a large anmount’ of power, and monitoring

of the opék‘@?ﬁ@ﬁbprﬁhézﬁd‘id@éég of the equi pnent can be difficult to carry
out. The power requirenment is high because the nmaxi num possi ble braking

force to be ad)plled by the braking equipnent is oriented towards a freely
falling, DE 3934492 shows braking equipment for a lift cage which in the case of braking engages

the guide rail, wherein the braking force is regulated by means of an acceleration sensor.
The braking force in that case is applied by a spring, wherein in the case of a too-high
deceleration value the braking force can be reduced or, in the case of too-low

deceleration, amplified by a regulable magnet.

A disadvantage of this equipment resides in the fact that the brake equipment is not
designed for holding a lift cage in a stopped position, such as, for example, at a regular
stop at a floor. In addition, the braking equipment is set to a fixed value which is
predetermined by the spring and which in the working case is either moved towards as
quickly as possible, which leads to a significant transient process, or which in the working
case is moved towards slowly, controlled by the counter-force of the stroke magnets,
whereby the speed in the case of a fully laden cage disadvantageously increases.
Moreover, the regulable magnet is expensive and heavy, it additionally absorbs a large
amount of power, and monitoring of the operational readiness of the equipment can be
difficult to carry out. The power requirement is high because the maximum possible
braking force to be applied by the braking equipment is oriented towards a freely falling,

fully laden cage. However, as a rule, for example in the case of braking from excess



fully | aden cage, However, as a rule, for exanple in the case of braking
fromexcess 11 1557 Engl. translation of application 2 speed, a cage which
is unladen or laden only to a snall extent is braked. In this connection,
only small braking forces are required. Exanple: A typical stroke nagnet
produces, in the case of a power requirenent (PM of up to 4000 W a stroke
force / t W16 tEntlorangatioFpiphlicgtfonapproxi net ely 1500 N. Wth the assunption of
a lever translation (i) of 3 and a coefficient of friction (~L) of 0.2

there resgpées, ar cagélivitict & BRden RYKidden o2t absakil RgtenOns eralegul &l ithig
range (FB of +/- l1Y g g%%e housi.n or in the case of two brake
housi ngs 8 PREgliP N gsr?%l% Kipg-Kpe5s P e9UITH500 N results. The weight of a
correspondi ng stroke/thrust nagnet anmounts to up to 50 kg or for two magnets
up to 100 Wth consideration of an additional spring per brake housing,
whi ch pr 0566%8 braking force in each instance of 5000 N, a total braking

force of hGypiekl sNoweh{hgaebﬂsr@bum irf (AEGQsé egél|p@WbﬂﬂeqﬁJﬁt€|ﬁ@nlo(fPM)/0f upGe@obo t hus
results |gythe ase of rake ousi n aking installation with | ow
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520 kg). The weight of this ft cage is in that case increased

approxi mately 10% and the necessary el ectrical regulating power |s up to 2
x 4 kW US 5 323 878 di sghpses a prerx aking equi prent with two brake
units. The brake units are arranged in the region of a drive engine. The
braki ng forces are transmtted by way of support elenents fromthe drive
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characterrs
braking of a cage with a total weight of about 1000 kg (useful load 480 kg and cage mass

520 kg). The weight of this lift cage is in that case increased by approximately 10% and

the necessary electrical regulating power is up to 2 x 4 kW.

US 5 323 878 discloses a further braking equipment with two brake units. The brake units
are arranged in the region of a drive engine. The braking forces are transmitted by way of
support elements from the drive engine to the cage. The braking force of each brake unit
is determined by a brake control unit with consideration of the cage speed or cage load. In
the mentioned example, the braking force is produced by means of a spring, wherein a
hydraulic piston force counteracts this spring. This embodiment corresponds with a
currently usual, safer mode of construction, since in the case of failure of the hydraulic
system the springs brake with their maximum possible force. The requisite hydraulic
piston force of each brake is calculated by a brake control unit with consideration of the
cage speed or cage load and hydraulically controlled. The hydraulic piston force must in
that case be established with consideration of brake-specific characteristics, such as

piston diameter, spring force or installation geometry of each brake unit.



pi ston diameter, spring force or installation geonetry of each brake unit.

| P1557 Engl. translation of application 3 A disadvantage of this equi pnent
resides in the fact that relevant influencing factors, which influence the
braki ng force, are not recogni sed and not taken into consideration. A defect
of a spring, wear of a brake lining or jamm ng of brake |evers can lead to a
rel evant 1H1h§7 Reehtednslefionpf appisatipnaki ng f or’ce, which is not recogni sed.
Moreover, the brake control unit nust take into consideration
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responds ci‘clckl and in ent{?é manner. The braking equi pnment nust, in

addi ti on, "ClRHPI %?%egtéﬁ" it came of 'Pﬁtagﬂé’lnla”lﬁ’é”éﬁﬂ esed! perlasEet ed

wi th | owegs peWak iBgerafore hbh&é tre rekl-§peiiRl chaRictHisticsTbreach WsarPirithdve tty  of
t he braking equippnent to fault shall, noreover, be low This object is

ful fill edPB{PRURRtthE PEE OAtralunity | ust rated in the i ndependent cl ai ns.
According to the invention each brake unit conprises a normal force

regul ation which regulates an effective normal force in correspondence with
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geonetric deviations (for exanple, wear of a brake plate or di fferent
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According to the invention each brake unit comprises a normal force regulation which
regulates an effective normal force in correspondence with a target normal force value
determined by a brake control unit and/or each brake unit comprises a locking device
which can lock the brake unit in a set braking position corresponding with a set effective

normal force.

The solution according to the invention has the advantageous effect that each brake unit
has an own normal force regulation, which regulates an effective normal force in
correspondence with a target normal force, so that an own target normal force can be
associated with each brake unit. The brake unit itself can thus quickly and accurately set a
normal force and thus independently correct deviations in the region of the brake unit,
such as geometric deviations (for example, wear of a brake plate or different dimensions of
brake rails), by a regulating process. Susceptibility of the overall braking equipment to
fault is thereby significantly reduced. Replacement of a brake unit is possible in simple

manner, since the brake-specific characteristics, such as piston diameter, spring force,



fault is thereby significantly reduced. Replacenent of a brake unit is
possible in sinple manner, since the brake-specific characteristics, such
as piston dianmeter, spring force, IP 1557 Engl. translation of application 4
installation geonetry or other constructionally determ ned data, of the
brake unit are taken into consideration in the brake unit itself and thus
conpl i cat 84537k teenslatien efvrelicetionsusceptif e to error, of these brake-specific
characteristics at the brake central unit are elimnated. Depending on the
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| oadi ng, a.travel speed, a location in the |lift shaft, an acceleration
val ue or S8Rt ate magnitudes of the Iift cage or the lift installation.
This allows a partlcularly gentle braki ng of the Iift installation.
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dependent subcl ai ms i ments of braking equipnment according to the
invention are illustrated by way of exanple in the followng figures. Fig.

1 alift hBsdraihb¥é tl'%nanéﬁtfanbfnetKé '&Qs@gﬂhcﬂcﬁfﬁ@br blek91g Zsé BrekiRgRbéifion can be
illustration of the ralngew brake unit wi th nornal
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uni t WIthoﬁhélhft%@@@mthém&mwféé%fféﬂer \P1557 Engl. translation of
application 5 Fig. 6 a brake unit fastened by nmeans of slide pins and

bracket. Fig. 7 a brake unit fastened by neans of resilient elenent and
bracket. The jllustrated solutions enable braking or holding of the lift cage in correspondence with

the operational state of the lift installation and the equipment can be rapidly, but
nevertheless gently, brought into engagement. The solutions fulfil high safety demands
and need little power. The susceptibility of the braking equipment to fault is low.

Further refinements and advantages of the invention follow from the dependent subclaims.

Embodiments of braking equipment according to the invention are illustrated by way of

example in the following figures.

Fig. 1 a lift installation with braking equipment.

Fig. 2 a schematic illustration of the braking equipment.
Fig. 3 a brake unit with normal force regulation.

Fig. 4 a brake unit with locking device.

Fig. 5 a brake unit with a different locking device.



Alift installation 1 consists at least of alift cage 2 and a |lift drive
10. As illustrated in Fig. 1, alift installation 1 by way of exanple
further requires support nmeans 11 and a counterweight 12, wherein the lift
drive 10 drives the support means 11 and thus noves the |ift cage 2 and the
counterweight 12 in dianmetrical opposition. The lift installation 1

requi res arisjiagt rosetiobpfdpplivgtioaqui pnent 313. The braki ng equi pnent 13 holds a
stationary |ift cage 2 - for exanple, during the loading tine at a floor 6
- or it brakes the Iift cage 2 in an emergency situation - for exanple, in
the case of unexpected opening of the floor access - or it effects safety
br aki ng - H%P exarrplaé”a'fehu’ﬂ'hfés@ag‘ébbfneﬁa?‘Ptﬁ'@ed’l'”sa?”éjtfﬁﬁgﬁt means 11 - of a
lift cage 2 which is too fast. These different |oad cases require different
braking or holding forces FB. Fi 2 shows a variant of a braklng equi prrent
13, which Fébrsi st s afrakewaildasieand bsimeans o esilieql SemeMaGPradshl y 43 and -
inthe illustrated exanple - four functionally |dent|cal brake units 14.
Functlonally identical nmeans that the brake unjits have me functi ona
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36, 37. The energy 43 suFalles brake control unit 15 and the
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h
control unit 15.7 The brake contro? uni t upplies individual brake units
14 with irerdirep @tilgast efieyiaking esisipereaiil 3., The Prakllns ¢quipment 13 hlds a stalipeasy f or

the indi viigdughe brake e difing the loadifgtimer £3Fiddr BY oPtloraRes ifh@rnfteesgml iR, a
target normal "force FN-so™ or a target air gap 30. These presets are
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known regul ati ng technol ogi es rake units upply effective state
magni t uded 1ZBf a lift ¢agel2 Wblch hetasr farte Ulﬁﬁ?rddffef@ﬁllQadl%aseEffﬁ@dtei qitierentipraking
magni t udeg, gBq; gpn in turn be an effective normal force FN-eff or an
effective zrilﬁ(rﬁ mg r§8 fn the illustrated exanpl e each brake unit 14 has a
brake force neasuring means 36, 37, which establishes an effective braking
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Fig. | andtr@tgre, but can be completely different in correspondence with their geometric
dimensions. Each brake unit 14 has a brake force measuring means 36, 37. The energy
supply 43 supplies the brake control unit 15 and the brake units 14 with a secure voltage
Us. Lift control 5 and measuring sensors 20, 21, 22 and 23 deliver required lift signals to
the brake control unit 15. The brake control unit 15 supplies individual brake units 14 with
individual target presets Sg; __ ;. In Fig. 2, 1 to i stands for the individual brake units 14. A
target presetting Sg; is, for example, a target normal force Fn.soi Or a target air gap 30.
These presets Sg, are transmitted to the associated brake unit. The brake unit 14
processes this target preset in own regulating blocks 16, 28 Fy, Sy, which operate with
known regulating technologies. The brake units 14 supply effective state magnitudes Zg, .
i back to the brake control unit 15. Effective state magnitudes Zg, _; can in turn be an
effective normal force Fy.ex or an effective air gap 30. In the illustrated example each
brake unit 14 has a brake force measuring means 36, 37, which establishes an effective
braking force Fgs i and communicates this value to the brake control unit 15. The brake

control unit 15 has in the illustrated example additionally a safety module 44.



of at |east two brake units 14 and each brake unit 14 conprises a nornal
force regulation 16, wherein this nornmal force regulation 16 regul ates an
effective normal force FN-,f in the brake unit 14 in correspondence with a
target preset SB; of the target normal force FN-$O,,, which is

predeterm ned by a brake control unit 15. The advantage of this normal force
regul at i off12¥ Engl aeletiop plepplicafiee unit it<elf can rapidly and accurately set
a desired norrmal force and deviations in the region of the brake unit 14,
such as, froe beaidmgpéeguipmentr 1Dacabirdirg$o thesihvehtibh és provieieddbr theeaforeakentioned or a
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i ncreases the target preset - of the nornma| force so" near the shaft
end so astﬂegbréﬂa%ggﬁ“PF‘ﬁ”h@éa‘ﬁE'é,S'W&PF%Vn’@d“%éﬁjaﬂ”C%ﬁ&%‘Pe 'Q”E?ra‘{{@e%?ﬁ%’ ol
unit is adiashcgandslag rall tHd@ess, biakd plhlestéate dter drégs oflwescdnhse giegty | f
required in cogbi,nati on with further control or safety nodul es, Measuri ng
and noni t 8FAVidgd i BRdrakecnita Mfeevsr; iBdle £3se &f spralia aRlacemppt 505901847 ar e
advant agegisdie/ manhed stic@the ichamicinbidsy wiRtUare PeckiBad tkakedunitl tf sheeRaiaps t he
provi si on_of braking equipnment 13 which can hold or brake, depending on the
| oad caseforeRy repURSIFP ORI Bieakpke) uph e diteCtivwhechithig th@ﬁ’éﬁ‘&%HE"t gﬁe'fb he

ef f ecti vedefeeted®indic8fre€efN- €. The brake control unit 15 determnes, with
consideration of the instantaneous stage of the Iift installation 1, the
opti mum use of the brake which is nost appropriate to the user and the nost

sparing. Therak® &Inlel 06it IbanowsaheRufant Qstel &tlthe TitERghnatiohan sy ady st tRé
applicati ?enpoZts from a lift control 5 and/or a corresponding monitoring unit and/or from own
measuring sensors 20, such as, for example, acceleration measuring sensor 21, speed
measuring sensor 22 or travel measurement 23 and can undertake on the basis of this
knowledge a suitable target presetting Sg; of the normal force Fy.s for the individual brake
units 14. Thus, for example, the brake control unit increases the target preset Sg; of the
normal force Fy.son Near the shaft end so as to enable, if need be, shortened shaft ends.
The brake contro! unit is advantageously arranged, as illustrated in Fig. 1, on the cage, if
required in combination with further control or safety modules. Measuring and monitoring
systems such as described in, for example, WO 03/004397 are advantageously integrated

in a safety module of that kind.

This enables the provision of braking equipment 13 which can hold or brake, depending on
the load case, by a corresponding braking force Fg, which is dependent on the effective
normal force Fyer. The brake control unit 15 determines, with consideration of the
instantaneous stage of the lift installation 1, the optimum use of the brake which is most

appropriate to the user and the most sparing. Thus, a braking start value can be



cal cul ated on the basis of state magnitudes ascertained by the neasuring
sensors 20, 21, 22 and 23, whereby a target value Sal can be predeterm ned.
The advantage of this braking equipnment 13 according to the invention is to
be seen in that a secure braking or holding, which is appropriate to need,
of the lift cage 2 is nmade possible with m nimal expenditure of energy.
Accor di ng IRIg57 ivel. irangletivn iobapplidaeonbr ake unit® 14, as illustrated in Figs. 4 and
5, has a |l ocking device 17 which can | ock the brake unit 14 in a set
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agai nst s@gr(?rnrtﬁgtta Qé’&fréuaq('ihg or holding of the lift cage with minimal expenditure of energy
is made possible and that by means of the locking device 17 not only a specific braking
force setting can be locked, but substantially any set braking position and thus braking

force level can be secured.

In a preferable embodiment of the locking device 17 of the brake unit 14 this locking
device 17 is constructed in such a manner that a set braking position is maintained with
interrupted energy feed. The locking pin 18 is, for example, brought by means of a control
magnet 19 into its locking position or into its open setting. This embodiment is
advantageous, since the brake unit 14 is thereby held in a secure holding position even in
the case of an energy interruption of long duration. An energy interruption of long duration
can arise not only unintentionally as a consequence of a supply fault, but can also be
intentionally produced when, for example, individual lifts are shut down with buiidings not
fully occupied. The illustrated embodiment in that case has the advantage that it can be
unlocked again only by means of an energy source, which increases security against

incorrect operation.
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concept the locking, as illustrated in Fig. 5 in the case of an energy
failure, takes place independently, wherein the |ast, instantaneous braking
or holding position is secured. This takes place in the illustrated exanple

in that the locking pin 18 is brought by neans of spring force into its

| ocki ng séRiBigpshimpsipieon df pylicaieans of a %ontrol nmagnet 19 in the open

setting. Another safety concept proposes that, as apparent in Fig. 4, the
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ascert ai neéhdotpsBrthe nmeasurenent of the electrical adjusting nmagnitudes,
such as voltage and current, or in the case of use of a hydraulic br ake
unit 14 the pressure in the brake cylinder is a neasurenent magnitude for
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a pressure value, corresponding with the adjustment energy. The selection of the suitable

normal force dimension Fy.i is oriented inter alia to the form of embodiment of the brake
unit 14. In the case of selection of an electromagnetic brake unit 14 the normal force Fy
can be ascertained from the measurement of the electrical adjusting magnitudes, such as
voltage and current, or in the case of use of a hydraulic brake unit 14 the pressure in the
brake cylinder is a measurement magnitude for determination of the normal force Fy.es. A
favourable method for determination of the normal force Fy. can be used in dependence

on construction.

Advantageously the brake control unit 15 takes into consideration an operational state of
the lift installation 1, such as, for example, the acceleration, speed, loading and load
distribution in the lift cage 2, the travel direction or the location of the lift cage 2, and/or a
state of the brake unit 14, such as, for example, wear of brake plates 26, 27, and/or of the
braking equipment 13, such as, for example, energy reserves or deviations of measuring
magnitudes for determination of the target preset Sg; of the target normal force Fy.son.

Thus, for example, in the case of a lift cage 2 which has strong eccentric loading the target



braki ng equi prent 13, such as, for exanple, energy reserves or deviations of
measuring magnitudes for determnation of the target preset SB, of the

target nornmal force FN.SQI. Thus, for exanple, in the case of a lift cage
2 which has strong eccentric |oading the target |1P1557 Engl. translation of
application 9 normal force FNNW can be increased or reduced for a specific
br ake uni #P132V. Englf tramgdnteh yf applicawn br aki ng $orce FB is required, the braking of
a brake unit 14 or a group of brake units 14 can be undertaken. In that
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normal force, which makes it possible to establish the brake plate wear. The brake unit 14
reports the ascertained state magnitudes Zg;, adjustment travel and normal force rise to
the brake control unit 15 and/or a corresponding safety module 44, which can thereby
establish the correct function or which can define, if required, suitable corrective presets

Sgi. The safety and serviceability of the braking equipment 13 are improved.

A further embodiment of a brake unit 14 proposes that a movable brake plate 27 of the
brake unit 14 is adjusted by means of an adjusting regulation 28 and the movable brake
plate, as illustrated in Fig. 4, is retracted by means of a retraction system in
correspondence with an adjustment position defined by the adjusting regulation 28. This is
realised, for example, in that a spring mechanism 31 retracts the brake plate, i.e. draws it
into open setting, and an adjusting drive 29 actuated by the adjusting regulation 28 adjusts
the movable brake plate 27. This embodiment allows a simple and safe construction,
since the adjusting drive 29 is always loaded in pressure. The force to be applied by the

spring mechanism 31 is in that case small, since it merely has to overcome internal



correspondence with an adjustnent position defined by the adjusting
regulation 28. This is realised, for exanple, in that a spring nmechani sm 31
retracts the brake plate, i.e. draws it into open setting, and an adjusting
drive 29 actuated by the adjusting regulation 28 adjusts the novabl e brake
plate 27. This enbodi nent allows a sinple and safe construction, since the
adj ust i ng IRIFFARmgR@anplatiog Piwrpisationaded in pfessure. The force to be applied by
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directly per cularly to the brake surface, as apparent in Figs. 3 to 7.
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enbodi ment of a brake unit 14. Alternatively, the adjusting dri ve 29 noves
the brake plate 27 indirectly by way of a wedge relative to the
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plate 26 is precluded. In a special formof enbodinent the 'wedge angle
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dragging in of the brake plate 26 is precluded. In a special form of embodiment the

t he

wedge angle changes over the adjusting travel. This embodiment enables, in particular, a

rapid adjustment of the brake plate.

The adjusting drive is preferably an electromagnetic spindle drive 32. A spindle drive 32
enables, through the selection of the spindle shape and the spindle pitch, an optimum
force amplification and an electric motor 33 can be used for application of the required
actuating force. The electric motor 33 is preferably connected with the spindle by way of a
gear stage 34, for example by way of the planetary gear, as apparent in Figs. 3 and 4.
This form of embodiment is particularly reliable and robust, since proven functional
elements are used and the drive moments at the motor 33 are kept small. In another
example illustrated in Fig. 5, a spur wheel gear is used as gear stage 34. This enables, in
particular, use of a very economic motor 33. The locking device 17 can be released
particularly advantageously in the case of use of a spindle drive 32, since the adjusting
position is locked in particularly simple manner by means of a locking of the spindle drive

32 or of the spindle nut.



actuating force. The electric nmotor 33 is preferably connected with the
spindle by way of a gear stage 34, for exanple by way of the planetary
gear, as apparent in Figs. 3 and 4. This formof enbodinent is particularly
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expectation that a change a
departures from expected behaviour can be recognised and suitable measures can be

taken. For example, an instantaneous coefficient of friction can be ascertained with
knowledge of the braking force Fg and the effective normal force Fyer. A deviation of the
friction value in the case of several brake units 14 allows the expectation that a change at
the brake rail 9 has taken place (contamination, oil fouling, etc.), which initiates an
appropriate control activity or cleaning. A deviation of the friction value in the case of an
individual brake unit 14 signifies that contamination or wear of an individual brake lining
26, 27 is present. If a value of the adjusting regulation 28 is taken into consideration
together with these evaluations there results a very accurate picture of a state of the brake
unit 14, which improves maintenance possibilities and increases safety. Since these
evaluations take place in the case of each use of braking, a fault can be recognised at an
early point in time, which in turn increases the safety of the entire system for an
emergency case. Moreover, measurement of the braking/holding force (Fg) at a stop
enables, if need be with consideration of the location of the lift cage 2 in the shaft 4,

determination of the loading of the lift cage.
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braking, which i's suitable for the user, in the case of nee Mor eover,

measur emedUpMePhe  accel erati on or decel eration of the lift cage toget her
wi th neasurenents of the braking force neasuring cell 35 and/or of the
normal force neasurenent 24, 25 enables a plausibility check of the

det er nmi ned hgdtrakingusdeirmenhdAde ssudlly, pelaragient inyFigr 1t Reangask atnie ldgeAgen®nt .
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lift cage 2, wherein the brake units 14 are installed bel ow and
| at er al |'y bogly-ahie &Ca%ﬂibeéha'r@éaﬂéﬂorb'éd*?tefmﬁ@dIthf@aﬁqné'ﬁetﬁ*'oﬂ I@éthemaﬂr lI’Cé'PP@in is
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2 as well ast necessary brake units . units 14 act
on the guuuaésﬂﬂa@n@rgth@rguweﬁra&k@qrreduakeﬁfa@sqyraeméke;aaﬁlea. Advant ageousl y, the
brake unit 14, as illustrated in Figs. 6 and 7, is attached to the cage 2

by nmeans of a bracket 40, wherein the bracket 40 enables distribution of the
ai r gap 3@\dvantagérushy ticebrake Hait &4, asritustiateddorigsc 6iaod 7ofs attashed tcthetcag® 2t o

t he brake il Sl 1 ent
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a manner Hﬁmg%fgﬁ%ilén?&tmfi/vﬁf&ﬂtié‘lesﬂi%t S3ReRPmBlARE ™ thB difdEidrPathe §FBap

setting o
30, and substantially rigid in the direction of the braking force. The element 41 is set in

such a manner that a desired horizontal air gap 30 arises in the readiness setting of the
brake unit 14.

In the case of lift installations 1 it is desired that the lift cage 2 moves with play relative to
its guide tracks 9. This enables absorption of shocks or unevennesses of the guide tracks
9. The illustrated embodiment makes it possible to prevent, with little effort, contact of the
brake plates 26, 27 with the guide tracks 9.

In an alternative or supplementing embodiment illustrated in Fig. 7 the brake unit 14 is
guided by means of at least one horizontal guide element 42, which is arranged in the
vicinity of the brake plate 26, 27, in such a manner that a small air gap 30 can be set,
wherein the guide element 42 produces a horizontal displacement of the brake unit 14
relative to the bracket 40 and this displacement is made possible by the resilient or a freely
movable element 42 and the horizontal guide element 42 is constructed either rigidly or

resiliently. This embodiment permits a brake unit 14 which operates with minimum air



brake unit 14. In the case of lift installations 1 it is desired that the
lift cage 2 noves with play relative to its guide tracks 9. This enables
absorption of shocks or unevennesses of the guide tracks 9. The illustrated
enbodi ment nmakes it possible to prevent, with little effort, contact of the
brake plates 26, 27 with the guide tracks 9. In an alternative or

suppl enentlP1n§y Bgboasiatntf applicagtnr ated in1kig. 7 the brake unit 14 is guided
by neans of at |east one horizontal guide elenent 42, which is arranged in

the vicijaths 36, trRe thaiekeniPh@icn 20areBy redcf‘n%'du@klva&ﬁ@é ohlyadmadl adjgétingali r
gap 30 can be set, wherein the guide elenent 42 produces a_ _horizont al
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unit 40 can thereby react nore quickly, Since only small adjusting travels
are requi MRRIUFOP! SHPERMShafiRNdat the same tine the adjusting drive 29 can be
of sinpler construction, since smaller adjustnment travels are required. The
brake unit 14 is nore econom c and safety is increased. A quicker reaction
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shaft ends. |In an alternative enbodi nent the brake control unit 13 controls
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brake unit to a group is variable. Thi's enb ment enab even wt
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suppl ementing alternative t e ener gy supp g equi prent 13
consists of at |east two separate energy stores and/or energy mains

(r edundant“q a%ﬂgplem%nfﬁ{beél@fnative the energy supply 43 of the braking equipment 13 consists
of at least two separate energy stores and/or energy mains (redundant) and the energy
store and/or energy mains form, together with groups of brake units 14, a multi-circuit

braking system.

The energy stores can be provided in the form of, for example, accumulators or super-
capacitors and the energy mains can be provided by the local mains or by local energy
generators, such as emergency power apparatus, driven generators. The illustrated
alternative enables arrangement of independently functioning brake units 14.
Alternatively, the energy sources are connected together to form a secure energy mains
which supplies all brake units 14 in common. The solutions enable selection of the most
economic braking equipment 13, which is matched to the local energy situation and which

is safe and reliable.

Advantageously, the braking equipment comprises a safety module 44, which safety
module 44 monitors the correct functioning and/or the state of each brake unit 14 and/or of

the brake control unit 13 and/or of the measuring sensors 20, 21, 22 and 23 and/or of the



store and/or energy mains form together with groups of brake units 14, a
multi-circuit braking system The energy stores can be provided in the form
of, for exanple, accunulators or super- capacitors and the energy mai ns can
be provided by the local mains or by |ocal energy generators, such as
energency power apparatus, driven generators. The illustrated alternative
enabl es anriasmgegefidnsiedoniongepatdent | y funeti oni ng brake units 14.

Al ternatively, the energy sources are connected together to forma secure
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safety nodul e 44 ‘monitors the correct functioning and/of the state of each
brake uni thelraingegriratent {his inergReedcontrol unit 13 and/or of the neasuring
sensors 20, 21, 22 and 23 and/or of the IP 1557 Eng]. translation of
application 14 energy supply 43, wherein the safety nodule 44 is a
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can be aclsufiviedt saafeth. Tlafa‘nlabieelstmpslatatoyn.ofﬂﬁmtsstaeabérm sinplification of the
test sequence. Further refinenents of the invention are possible. Thus, the

braki ng force neasurenent can be used for determ nation of the |load at a
stop, a diFudkemmefimerhemte cpfiithies thvémtionsdrarpossileof Thus, the braking force measurement

can be used for determination of the load at a stop, a drive moment required for starting off
can thereby be ascertained in simple manner or the braking force measurement can be
used for determination of the instant of departure. Moreover, a gear stage 34 for driving
the spindle can be, for example, a worm gear. Obviously, in the case of need the braking
equipment 13 can also be used for protection of a counterweight or it can be arranged as a
drive brake at the drive, for example at the drive pulley. The lift installation is vertically
arranged in the regulating case. The braking equipment according to the invention can,
however, also be installed at other kinds of transport devices, such as, for example, rail

transport systems, horizontal transport systems such as cable railways or transport belts.



can thereby be ascertained in sinple manner or the braking force neasurenent
can be wused for determnation of the instant of departure. Moreover, a gear
stage 34 for driving the spindle can be, for exanple, a worm gear.
Qoviously, in the case of need the braking equipnent 13 can al so be used
for protection of a counterweight or it can be arranged as a drive brake at
t he dri ve, P58t Engk apnplatéonaf appliratiadr i ve pul 1léy. The lift installation is
vertically arranged in the regulating case. The braking equi prent accordi ng
to the i nvepéntClaings), however. also be installed at other kinds of
transport devices, such as, for exanple, rail transport systens, horizontal
transport systens such as cable railways or transport belts. |1P1557 Engl.
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supply of b%l@rﬁdgkéesn%n hihd WhichSdadl pratdrsbly bibint&iR GPEEt BHakihg pgok@bMid the case of
characterised 1n that the normal force regulation establishes the nornmal

force FN- ddenyriaeawrPbhef @ei®asur enent of the nechanical stress of the
housi ng of the brake unit (14), or a brake neasuring cell (24) or a
cl anpi ng travel of a brake pI ate of the brake unit (14) or an energy val ue,
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precedi ng characterised brake control wunit ﬁ' t akes
into consimRINAPIFBrgas Qb@ﬁéloilé'ﬁQIOf g@dtfék%lﬂn"t(ﬁé) lor tbrakenmeasyringicsh (24 r and/ or

a state ofydfignPiad o brdkkdlatNeY e BHakd it REAKHN %!r@'%l& ( i0
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| ocki ng deéuirert vajup nramess_qrwaluﬂ,sqoanesmnohm \(llﬂ_f)théc&ﬁd}ﬁﬂhg]gn@fGYany one of the
precedi ng clains, characterised in

3. Lift installation (1) according to any one of the preceding claims, characterised in
that the brake control unit (15) takes into consideration an operational state of the lift
installation (1) and/or a state of the brake unit (14) and/or of the braking equipment (13) for
determination of the target normal force Fy., and/or for actuation of the locking device
(17).

4, Lift installation (1) according to any one of the preceding claims, characterised in
that the brake unit (14) consists of electromagnetic components and comprises an
adjusting regulation (28), by means of which an air gap (30) predetermined by the brake
control unit (15) can be set, and the electromagnetic brake unit (14) comprises an
adjusting check, by means of which brake plate wear and/or departures from a normal

behaviour of the brake unit (14) can be ascertained.

5. Lift installation (1) according to any one of the preceding claims, characterised in
that the brake unit (14) comprises at least one movable brake plate (27), which is adjusted

by means of an adjusting regulation (28), and the brake unit (14) comprises a retraction



that the brake unit (14) consists of el ectromagnetic conponents and
conprises an adjusting regulation (28), by neans of which an air gap (30)
predeterm ned by the brake control unit (15) can be set, and the

el ectromagnetic brake unit (14) conprises an adjusting check, by neans of
whi ch brake plate wear and/or departures froma normal behaviour of the
br ake uni tIPIGi4Engk amslp@naapelicedinned. 5. Upft installation (1) according to
any one of the preceding clains, characterised in that the brake unit (14)
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of an adj ustlng regul ation (28 brake unit (14) conprises a
retracti ofegyatRe{2§fgiracts theae ‘?P@F? @17 appl i cation 16 system (31), which in
correspondence with the adjusting position defined by the adjusting

regul ation (28) retracts the brake plate (27). 6. Lift installation (1)
accordi ngB o ahift Batllatory (e aseedivgita@ny oarmms the REacadingrGlaipg. Fharaetazsed: Re
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spindle drive (32), wherein the spindle if required is actuated by way of a
gear stage (34). 8. Lift installation (1) according to any one of the

precedi ng7cl ai 1t meiaaatamt(elr) iasestding totalnatonbhﬁ tlh@plv@icagindeahnme CHatactensesli iat s of

a | ocki ng, pi e bro t. b me nt r ol gnet
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wher ei n t hegdirea kd aguated by Wy ol 8aear stagd1€34) ocki ng position | ocks a stressed
braking position of the braking unit. 9. Lift installation (1) according to
any one of the preceding clains, characterised in that the |ocking pin (18,

18a) is a lga.sel ftmemgtraimgml @s lscegrding o (a]:ﬁ@)\ehdMﬂI:\élb[(écédlhg(ﬂmﬂigéhérb@eride@(mi ng
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brought i ﬂ%laéah? [Reking Ve ({ hePnSIsts Olh &Pk RI R KEP. o a@%hs“l’h'%c?’b}%é’r?@ P¥sent .

1ﬁ Li It |rr|il§a'f(rj1§!df%t E6HIrof Fagnet 019y dmd/dr & 8ibhgOin® aflodkitRy peSERdbNmts baidpen
character Isgtetlnglv(/]herem the locking pin (18, 18a) in the locking position locks a stressed braking

position of the braking unit.

9. Lift installation (1) according to any one of the preceding claims, characterised in
that the locking pin (18, 18a) is a self-securing locking pin (18a), which is locked in the
locking position by a brake counter-pressure and the locking pin (18a) can be brought into

the open setting only when a brake adjusting force is present.

10. Lift installation (1) according to any one of the preceding claims, characterised in
that a force measuring device measures the braking force or holding force (Fg) produced
by the brake unit (14) and/or an acceleration measuring device (21) establishes the

deceleration or acceleration of the lift cage (2).

11. Lift installation (1) according to any one of the preceding claims, characterised in
that the braking equipment (13) is arranged at the lift cage (2) and the brake units (14) are
installed below and/or laterally and/or above a cage body and the brake units (14) act on

the guide track (9) or a brake track or a brake cable.



that a force neasuring device neasures the braking force or holding force
(FB) produced by the brake unit (14) and/or an accel eration neasuring
device (21) establishes the deceleration or acceleration of the lift cage
(2). 11. Lift installation (1) according to any one of the preceding clains,
characterised in that the braking equipnment (13) is arranged at the |ift
cage (2) dRYST Bwl brakeonefipiplcaiidy) are ildstalled bel ow and/or laterally
and/ or above a cage body and the brake units (14) act on the guide track
(9) or a brake track or a brake cable. 1P1557 Engl. transl ation of

application 17 12. Lift installation (1) according to any one of the
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(22), which is arranged in the inmmediate vicinity of the brake plate (26,
27) in sucfy a r[ﬁ’ff‘ﬂf%fallaﬁmh)aac%&@trlg% ényrorQa& tﬁg%}e&@ﬂ\gb&alﬁ%t chéﬁ‘a%ﬁé&i ihe

gui de el enment (42) produces a horizontal displacenent of brake unit
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operational state controls in drive al br'ake uni t er or
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to any one racter e energy supply
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conmon.
allocation of a brake unit (14) to a group is variable.

15. Lift installation (1) according to any one of the preceding claims, characterised in
that the energy supply (43) of the braking equipment (13) consists of at least two separate
energy stores and/or energy mains (redundant) and the energy store and/or energy mains
together with groups of brake units (14) forms or form a multi-circuit braking system or the
energy sources are connected together to form a secure energy mains which supplies all

brake units (14) in common.

16. Lift installation (1) according to any one of the preceding claims, characterised in
that the braking equipment (13) comprises a safety module (44), which safety module (44)
monitors the correct function and/or the state of each brake unit (14) and/or the brake
control unit (15) and/or the measuring sensors (20, 21, 22, 23) and/or the energy supply
(43), wherein the safety module is a constituent of the brake control unit (14) or an own

component.



16. Lift installation (1) according to any one of the preceding clains,
characterised in that the braking equi pnent (13) conprises a safety nodul e
(44), which safety nodule (44) nonitors the correct function and/or the
state of each brake unit (14) and/or the brake <control unit (15) and/or the
measuring sensors (20, 21, 22, 23) and/or the energy supply (43), wherein

t he saf et yiPrsoTBige traisladonedmptidatitient of tha brake control unit (14) or an own
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comprises a locking device (17), wherein the brake unit (14) is locked in a set braking

position corresponding with a set effective normal force (Fy.er).



