| P1557 Engl. translation of application I 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 equipnent and to a
met hod for braking and arresting a lift installation, according to the
def i ni ti onpois7 Bl viamthepesTd@iitatioppat ent clains. A lift installation conprises
alift cage which noves in verti cal direction wi thin guide tracks or guide
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braki ng equi |ng rakingforce is
required. 'ﬁbmlllatlakl ng equi pnent for that purpose usually utilises at |east
two brake units which when required press at |east one brake |ining against
a counter-surface. This pressing is effected by neans of a normal force.
The br aki nthef pnesentohvemtibn addetekitoianidt instaltistioarwithnigrdkiny egbipment emd to & onetieod
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defined bypastestwididse of the guide track or the guide rail. DE 3934492 shows
braki ng equi prment for a lift cage which in the case of braking engages the
guide rail, wherein the braking force is regul ated by neans of an
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and heavy, ddjti | | sorbs a large anpunt of power, and nonitoring
of the opeqtﬁ{iﬁ@ﬁ%orrtgggwﬂég@r)of t he equi prent can be difficult to carry

out. The power requiremnment is high because the nmaxi num possi bl e
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



braking force to be applied by the braking equipnment is oriented towards a
freely falling, fully |aden cage. However, as a rule, for exanple in the
case of braking fromexcess |P1557 Engl. translation of application 2 speed,
a cage which is unladen or laden only to a small extent is braked. In this

connect i onp; 5@k, %qgia{wnbﬁ%h&gog orces arg required. Exanple: A typical
stroke magnet produces, the case of a power requirement (PM of up to

4000 W a stroke forc t hrust for of ap teJy
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force regulating range (FBR) of +/- 1800 N per brake housing, or in the case

of two brake housings a regulating range (FBR2) of +/- 3600 N results. The
wei ght of @ang:r espondi ng stroke/thrust nmagnet amounts to up to 50 kg or
for two magnets up to 100 kg. Wth consideration of an additional spring

per brake b«pﬁah@trohﬁrmegﬂqsmeg ip theypagei of @ powar dequiremant (PMs ohwr to 005000

N, a totalyb f range
of 1+ 608 RAFRRS1oreE fi e iGN  Sbbid e PO N, (NG SB4lrploner o

i nstall at |Iever\manﬁal1®v\(l)mfa’dkan¢1a mﬂfims'lt@ffrlct\m (1 iohd. 2|tbeneﬂesu|§$ asobrdingitent f or
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480 kg and cage mass 520 kg). The weight of this |ift cage is in that case
i ncreased by approxi mat el jBR0% and FMbet ngxessary el ectrical regul ating
power is up to 2 x 4 kW US 5 323 878 di scloses a further braking equi pnent
with two brake units. The brake units are arranged in the region of a drive
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must I n
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.



t hat case be established with consideration of brake-specific
characteristics, such as piston dianeter, spring force or installation
geonetry of each brake unit. 1P1557 Engl. translation of application 3 A

di sadvantage of this equipnment resides in the fact that rel evant influencing

factors, whisehEng Rfdsd@mGeadphi@idy aki ng fosce, are not recogni sed and not
taken into consideration. A defect of a spri ng wear of a brake lining or
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fulfilled by the |nvent|on as illustrated in the i ndependent cl ai ns.
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Itself can thus quickly and accurately set a normal force and thus
| ndependently correct deviations in the region of the brake unit,

This object is fulfilled by the invention as illustrated in the independent ciaims.

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,



such as geonetric deviations (for exanple, wear of a brake plate or
different dinensions of brake rails), by a regulating process.
Susceptibility of the overall braking equipnment to fault is thereby
significantly reduced. Replacenent of a brake unit is possible in sinple
manner, Silpe7 Edpe vhkshKarct ppliafibrc characteri stics, such as piston dianeter,
spring force, IP 1557 Engl. translation of application 4 installation
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di stri but igimimatedh presetting of the target normal force per brake unit is
selected by the brake <control unit. The braking force requirenent results
froman operational state of the lift installation such as, for exanple, a

| oadi ng, aDdpenditly Grperdbraking Fortki requirdidrian! érdrgpbaitg and seagrealdemal fopde
val ue or g&ger state ma%r&ltu es of the lift cage or the lift installation.

This al | SURNRUERArBRIPSENRG ¢fdhe [AsagmarmaAldorse p%hqukPﬂJP“ii%%%'eaq“FdaPY Byg brake

Accor di ng doptrbh@nit. "TRBtHraKIng Hétcé HeqHiRPRNG redUE GHdng afl oftirationad sfates 8f tHar ki ng
position can be locked. In that case a set effective normal force is

| ocked. THPsakatian|sesh 98| or syamPleppdRading. aoiravehepeed ta logationintthe lift shafttaer
feed of engigiratibiSalld ystmet st Rladhiss AMACR dabB!diAe Ot RALIBA. Ofhid e
lift cage 1n correspondence wth the operational State of the [1ft
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illustration of the braking equipnment. Fig. 3 a brake unit wth normal
force regulation. Fig. 4 a brake unit with | ocking device. Fig. 5 a brake
uni t w t h Ehedillfigteatehsollianisi ergabibehriakitg 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.



| 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 elenment and bracket. A lift installation 1 consists at |east of a
lift cage 2 and a lift drive 10. As illustrated in Fig. 1, a lift

instal | atippsdg t,\é\@)émgg‘of%ﬂgga%,e furthersrequires support neans 11 and a
count erwei ght 1 wherein the [1ft dr|ve 10 drives the support neans 11 and

thus moves the lift cage 2 and the counterweight 12 in dianetrical
opposition. The lift installation 1 requires at |east one braking equi pnent

13. The brafigg equiPHrRRE ubi fANMMY by ridats FRRd/pind bhd bFaREet, 2 - for exanpl e,
during the Toading tinme at a floor - or it brakes the lift cage 2 in an

energency situation - for exanple, in the case of unexpected opening of the
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failure of a support neans 11 - of lift cage 2 whi Is too fast. These

different | oad cases require dlfferent braklng or holdlng forces FB. Fig. 2
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The brake lhiefaliftc 59% ity Isitap fast 5 These giifersat load cawps Feélg'UiF 16,
28 FN, SN, orMiididy PR&sdHe Wi th known regul ating technol ogi es. The brake
units 14 supply effective state magni tudes ZB, ... Dback to the brake
control unit 15. Effective state magnitudes ZB, . can in turn be an
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to the braffisCaNt ety IdentitiCmRaAk &hat the brake units have the same functional

structure, 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
Ug. 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 Sgy . In Fig. 2, 1 to i stands for the individual brake units 14. A
target presetting Sg; is, for example, a target normal force Fy.s 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 Fyer 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 Fg, ..; and communicates this value to the brake contro! unit 15. The brake

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



control unit 15 has in the illustrated exanple additionally a safety nodul e
44, |1 P1557 Engl. translation of application 6 The braking equi pnment 13
according to the invention is provided for the afore-nmentioned different

| oad cases. The braking equi pnent 13 consists, as illustrated in Fig. 1 and
Fig, 2, oP13YEhgaatslativofpphitatioini ts 14 and each brake unit 14 conprises a
normal force regulation 16, wherein this nornal force regulation 16
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can be directly provided wthin the brake unit. Mreover, in the case of
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nodul es. Mistested agd agdedt@ni tori ng systens such as described in, for

exanpl e, WD 03/004397 are advantageously integrated in a safety nodul e of
that kind. This enables the provision of braking equipnment 13 which can hol d

or brake, TiepBRAEDNABI unit 15 knows the current state of the lift installation 1 by way of the
reports from a lift control 5 andlor 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_sq 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 control unit is advantageously arranged, as illustrated in Fig. 1, on the cage, if
required in combination with further control or safety modutes. 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 Fyr. 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



the | oad case, by a corresponding braking force FB, which is dependent on
the effective normal force FN e,,. The brake control unit 15 determ nes,
wi th consideration of the instantaneous stage of the lift installation 1,
the opti mum use of the brake which is nost appropriate to the user and the

nost sparipgssy ,Iy%ﬁmspdt,g{@lgﬂpnngmg art value can be |1P1557 Engl. translation of
application 7 calculated on the basis of state magnitudes ascertained by the
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27 is adjusted. In that case the housing of the brake unit 14 is expanded
in the elastic region. In the case of need the housing of the brake unit 14
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position is maintained with interrupted energy feed. The |locking pin 18 is,

for exanpl & e"8f%ught by means of a control nagnet 19 into its | ocking
position or into its open setting. This enbodiment is advantageous, since

the brake unit 14 is thereby held in a secure holding position even in
The advantage of this altérnative or supplementing embodiment of a brake unit 14 is to be

seen in that a secure braking or holding of the lift cage with minimal expenditure of energy
is made possible and that by means of the locking device 17 not oniy 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 buildings 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.



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
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force neasmbodigentel | 24, as illustrated in Fig. 3, or by nmeans of fixing a
cl anpi ng path of the novable brake plate 27 of the brake unit 14 or of an
energy val ue, such as current value or a pressure value, corresponding with
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FN1ff is oriented i

nter alia to the for f enbodi nent of the brake unit
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force FN maandef agiemeabitig dduges (SMGI2addrimistatedoh Rige 404mRrS rdrad a force
adj usting magni tudes,_ such as voltage and current, or in the case of use of

a hydraul i'®€ ing cslid4. p3 iqwgafﬁdeigsﬁj 3 ¢f Pyhmeans of fixing a clamping path of the

movable brake plate 27 of the brake unit 14 or of an energy value, such as current value or
a pressure value, corresponding with the adjustment energy. The selection of the suitable
normal force dimension Fyq 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.s. A
favourable method for determination of the normal force Fyes 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.con

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



brake cylinder is a neasurenent magnitude for determ nation of the normnal
force FN,ff. A favourable nethod for determ nation of the normal force

FN eff can be used in dependence on construction. Advantageously the brake
control unit 15 takes into consideration an operational state of the lift
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establishing the rise’in
- as well as the exact point of brake use can be determined by establishing the rise in
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

Sei. 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



normal force, which nakes it possible to establish the brake plate wear. The
brake unit 14 reports the ascertai ned state magni tudes ZB,, adjustnent
travel and normal force rise to the brake control unit 15 and/or a
correspondi ng safety nodule 44, which can thereby establish the correct

function o sshigd ng@ﬁtlg,egfhgbemlb,{ requireg, suitable corrective presets SB;.
The safety and serviceability of the braking equipnent 13 are |rrproved A
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((X) used ttﬁgnttng fﬁ@t%%ea}\gﬁe,g[h%agﬁhsting drive 29 is always loaded in one direction and
dragging in of the brake plate 26 is precluded. In a special form of embodiment the
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.



than the "friction angle tan(4)'. The use of a wedge increases the nornal

force able to be applied by the adjusting drive 29. Since the wedge angle
used by the wedge is greater than the friction angle, the adjusting drive
29 is always | oaded in one direction and dragging in of the brake plate 26

I's precl udledssmﬁglaraﬁsmgﬂalappﬁlgm,m of enbodjmment the wedge angl e changes over
the adjusting travel. This enbodi ment enables, in particular, a rapid

adj ustmrent of the brake plate. The adjusting drive is preferably an
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unit to the cage 2, or efastenlng provided at a suitable place wth a

strain pin 38 additionally makes it possible for the brake unit 14 to be able to be laterally aligned.
The advantage of measuring the braking force or holding force Fy resides in the fact that
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 Fy..s. 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.



measuring device 37. The suitable place is determ ned on the basis of the
force flow In the case of a preferred solution, as illustrated in Fig. 6,
the brake unit 14 is fastened to the cage 2 by neans of a slide pin 38,
wherein the slide pin 38 at the sane tinme has integrated neasuring cells 37

whi ch neasp{®7 8 vhistkod W@ a@licdiod di ng forge F8. The slide pin 38
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force neasuring cell 35 and/or of the normal force neasurement
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reliabilitpeds &ih SERBhNS1, WHEH RTBSlient or freely movable in the direction of the air gap

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



The braki ng equi pnent 13 is usually, as apparent in Fig. 1, arranged at the
lift cage 2, wherein the brake units 14 are installed bel ow and/ or

| aterally of and/or above a cage body. The location of the installation is
determ ned with consideration of the constructional enbodinment of the cage
2 as wel | @557 Bl mashaesn cdbpplies@ssary bralse units 14. The brake units 14 act
on the guide track 9 or a brake track or a brake cable. Advantageously, the
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9. This enabl es absorption of shocks or unevennesses of the guide tracks 9.
The illustrated enbodi nrent nmakes it possible to prevent, with little effort,

contact ofntarealtepidtive ephttidBtertthe Brakel doRtrblNfhitotd E6htidlsdBkdrive; indBpéitiently of
alternative or suppl enenting enbodinment illustrated in Fig. 7 the brake unit
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cage, which is helpful particularly in the case of the use of shortened
shaft ends.

In a supplementing alternative 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



In an alternative enbodi nent the brake control unit 13 controls in drive,

i ndependently of the operational state, all brake units 14 together or
nmerely groups of brake units 14, wherein the allocation of a brake unit to
a group is variable. This enbodi nent enables, even with a small requirenent
of braki ngpisy eyl ekttt Fu@licdbke unitsi4gl4 to be strongly |oaded and thus
an active detection of function takes place, whereby the functional safety

of the braking equi nt, 13 i.s_increased. reover.. this.drive control .js
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wel | as efficient maintenance and fault diagnosis. The safety of the
braki ng equi pnment_ 13 is increased.

g qlyurﬁmr refinements of t e%nvention are possible. 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.



The braki ng equi pnent 13 enabl es wi de-ranging optim sations of a lift
installation. Thus, for exanple, with use of this braking equipnent 13 it
is possible to substantially sinplify a function test program It is usual
today to test a braking systemw th fullysladen or overloaded cage 2. This
i s expensive and overloads the lift installation 1 beyond the normal. Wth
t he equi pnment according to the invention the function test program can be
sinplified. P;I'%ﬁ E[aqh'isng equi pnrent 13 allows, for exanple, establishing an
effectively rgsent coefficient of friction on the basis of a fewtests
with enpty cage 2. Wth know edge of the maxi num all owed | oad the braking
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of the target normal force Fy.sou.

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

5. Lift installation according to any one of the preceding claims, characterised in that
the brake unit comprises at least one movable brake plate, which is adjusted by means of
an adjusting regulation, and the brake unit comprises a retraction system, which in
correspondence with the adjusting position defined by the adjusting regulation retracts the

brake plate.

6. Lift installation according to any one of the preceding claims, characterised in that

the movement of the movable brake plate is effected by an adjusting drive, which is



regul ati on establishes the normal force FNdn by means of a measurenent of
the nechanical stress of the housing of the brake unit, or a brake
measuring cell or a clanping travel of a brake plate of the brake unit or
an energy value, such as a current valueyor a pressure value, corresponding
with the adjusting energy. 3. Lift instaf?ation according to any one of the
preceding clainms, characterised in that the brake control unit takes into
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according to any one of the preceding clains, characterised in that the
brake unit gonpr Liftdsstallatiorastoming totangldne ditleek pregkding claivhs ceharacterifed 9 édht by

f dj.usti ng. | at i d.th k. it ' t. ti
Cyetem i o=t 78 A e oDt Bl 2ibe horay TR P i fAREEY the

adj usti ng r gauhtelibgvayeifaaias stage. brake plate. 6. Lift installation
according to any one of the preceding clains, characterised in that the
novenment of the novable brake plate is effected by an adjusting drive, which

is 16 regugat ed| jyingERBN Hcchihgd] dHytdnedbfted PledbHiRg climd, dHipacistiseatih fieht
drive noves the brake plate directly perpendicularly to the brake surface
or the adj ulhe BikeryniteCqBRIESS t hdogkingidevigs:, yrhich HurcpeesnandgRcaith An sifeige
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wedge is greater than The 'friction angle tan ()' “and/or that the wedge
angl e (a) changes over the adjustnent path. 7. Lift installation according

to any one of tNeidhaGRAlNA%EL R0 %é\ﬁ‘wr &%&L&&&Qe& T ke yaﬁinp%ur%é Idtks
drive is an el ectromagnetic spindle drive, erein the spindle T'f required
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energy.

10. Lift installation according to claim 8 or 9, characterised in that the brake control unit
takes into consideration at least one of an operational state of the lift installation, a state of

the brake unit and a state of the braking equipment for actuation of the locking device.

1. Lift installation according to claim 8, 9 or 10, characterised in that the locking
device consists of a locking pin, which can be brought by means of a control magnet
and/or a spring into a locking position or into an open setting, wherein the locking pin in the
locking position locks a stressed braking position of the braking unit.

12.  Lift installation according to claim 8, 9, 10 or 11, characterised in that the locking
pin is a self-securing locking pin, which is locked in the locking position by a brake counter-
pressure and the locking pin can be brought into the open setting only when a brake
adjusting force is present.

13. Lift installation according to any one of the preceding claims, characterised in that
the braking equipment is arranged at the lift cage and that at least one of the brake units is

installed either below a cage body or laterally the cage body or above the cage body.



8. Lift installation according to any one of the preceding clains,
characterised in that the brake unit conprises a | ocking device, which in
correspondence with an effective normal force FN Gf can | ock the brake
unit in a set braking position. 9. Lift {mnstallation according to claim S8,
characterised in that the |ocking device |ocks the brake unit and naintains
a set braking position in the case of interrupted supply of energy. 10.

Lift installation according to claim8 or 9, characterised in that the brake
control unit takes into consideration at |east one of an operational state
of the lift14.nst aftlnﬂettialmtion acediraing tofany tohe db tlekpregadihg ataing, cHtasdaterisid tit that

br aki ng equi p t for i on, of | .ocking device Lift installation
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consists of a locking pin, which can be brought by neans of a control nagnet
and/or a sprlng into a | ocking position or into an@gg%gysettln Sreln t he
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adj usti ng force I's present. 13. Lift installation according to any one of
t he precedi ng cI aims, characterised in that the braking eqw prent is
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the preceding clainms, characterised in that the brake control unit,

dependi ng on_t he gperational state, control brake unit et or
Control o g Slips bt BRalare eedlMante 0, prisat taf Preca PSS S SRESo i )
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preceding clains, characterised in that the energy supply of the braking

equi pnent cBIRKINGYSISM 9t | east two redundant energy sources whereby each of
the energy &R nee eneRySidilréesObredBoftRicdy togbMief t& fort &r Sdcui@ichergy main which

supplies all brake units in common.

18. Lift installation according to any one of the preceding claims, characterised in that
the braking equipment comprises a safety module, which safety module monitors at least
one of the state of each brake unit, the state of the brake control unit, the state of the

measuring sensors or the state of the energy supply.

19. Lift installation according to any one of the preceding claims, characterised in that,

the safety module is a constituent of the brake control unit or an own component.

20. Method of braking and holding a lift installation with braking equipment, the lift
installation comprises a lift cage which is moved in vertical direction within guide tracks,
the lift cage is, if required, braked by the braking equipment or held at standstill, wherein
the braking equipment consists of at least two brake units, characterised in that each
brake unit comprises a normal force regulation, wherein an effective normal force (Fy.q) is
set in correspondence with a target normal force value (Fy.so) determined by a brake

control unit.



17. Lift installation according to any one of the preceding clains,
characterised in that each of the energy sources together with groups of
brake units fornms a nulti-circuit braking systemor that the energy sources
are connected together to forma secure ggergy nmain which supplies al

brake units in common. 18. Lift installation according to any one of the
preceding clainms, characterised in that the braking equipnent conprises a

ach brake o ¢, Mo AR SO hoRR e lRpfiorARbra i doim AP gihdtidte

measuri ng sénibat thedrakehenistahprises & Iloekiaglelevgg/e svhgpdiy thel Brakkiuntt is losked ihad $etn
according t n of the precedin char ter in that, the
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conponent. 20. Method of braking and holding a [ift installation with
braki ng equi pment, the lift installation conprises a lift cage which is
noved in vertical direction within guide tracks, the |ift cage is, if

requi red, braked by the braking equi pnent or held at standstill, wherein

t he braki ng equi pnent consists of at |east two brake units, characterised in
that each brake unit conprises a normal force regulation, wherein an
effective nornmal force (FN.K) is set in correspondence with a target nornal
force value (FN-1011) determned by a brake <control unit. 18 21. Mthod of
braking and holding a Iift installation according to claim 20 characterised
in that the brake unit conprises a | ocking device, wherein the brake unit is
| ocked in a set braking position corresponding with a set effective nornal
force (FN-en).



