| P1557 Engi, translation of application 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

def i ni ti onlkd$57tEng. trandeioe pithppiicatiopat ent clainms. A lift installation conprises
alift cage which noves in vertical direction within guide tracks or guide
rails. Thellg iistafdgtfor] With)atBIAKARS Beite HRNMBIREE JoP brilehg AHd hbRIMAG W life by
braking equipnent. For holding or braking the lift cage a braking Torce is
required. nstallationi 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 nghe aresenbinventignarlates @i alift instaatian witth Beaking eqipmentand toragmetod

t oget her Wfo;;fbr&;aﬁg g &fafrﬂeeti@ta mfinétanéiiohpac&?éih@re&u%vdémmiowamelahaupaadeﬁthe
counter-surtface and any Internedi ate |ayers. The counter-force is usually
defi ned bypatesigldimse 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 brakin? force is regul ated bylneans of an_

accel er at i adiftsnstaltation comprisesikiliffgage whichi movesan vedicel dieectippMithin gijdeatragksi ng,
wherein 11 of Bag 358, Ofndid B85d'lsIR tha1B5& 6F Al tlakdl] PhdiA Gt BIAKLIE Bakfig oan
be reduced oFf, ITn the case 0 o0-1ow deceleration, anplified by a

regul abl e eagpment. AFacl selding or deaking thehifiscagea praking foessi idaequired: hEhef braking hat

t he brake i i esd ; i pft. i d
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t he br aki ngresgdt jeasttonesbrake liningaadainstd cauntes-sutfacsh iThis pressing és effected by t he
spring and ' ' Ki ' ' ) : [ [ as
ossi bl o RALF 1 ek O TH. ARG 1oted bf 2 BakBAIG b Q¥R ¥ e
wor ki ng césee togetnev with theneoefficiesit ofdrigtiorcdefined bl ¢k brake lieing otha tceunteesurfacef
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and heavy, guitle &adk bf thegjuide ralbsor bs a | arge anount of power, and nonitoring
of the operational readi ness of the equipnment can be difficult to carry
out. The power requirenment is high because the nmaxi num possi ble braking

force to bPExRY3MUERI shyws beakimyadguipenest) tor I dage whisH inhe dadeovibraiing efdateby
falling, . . . . . .

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 | P1557 Engl. translation of application 2 speed, a cage which is
unl aden or laden only to a small extent is braked. In this connection, only
smal | braking forces are required. Exanple: A typical stroke magnet
produces, [M5i7Huoglctasdatioh ofappliselion r equi rerent (PM of up to 4000 W a stroke
force / thrust force (FM of approximately 1500 N Wth the assunption of a

| ever trangpédd, o cabe wHick ifflader 0stf fabieh @ity &f af mal iektent lis)brafted)- 2n tihier e
results accordi ng%to FBR = FMkl xx2 a braking force regulating range (FBR) of

+/ - 1800 NCPRitecH 08Iyl | brgking forees JRdCQUEE: of two brake housings a

regul ati ng range (FBR2) of +/- 3600 N results. The weight of a

correspondl ng stroke/thrust magnet amounts to up to 50 kg or for two magnets
up to 100 EK@MPth consideration of an additional spring per brake housing,

whi ch pr odmg&.ca strlakémergaef Brro‘a@césﬂ ifefheltake ot a%wepfeq%ﬂ@ﬁhem (FM)t &t tolapalsi ng
force of 10 braking _force reuatlgﬁlran%ﬁ%mﬂ- 3600 N thus

results i nW. @5%60&9 /tmﬂisbf‘%[k% (Fueh srpsoximatefyy g agsuiption eha| ow
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cage with a total about use oad 48 age nass
520 kg). The weight of this |[ift cage is in that case |ncreased by

approximately 10% and th cessar ri regul ating power is up to 2
X 4 KW US 5 323 878 di scﬁ: Ses a fuﬁ:hﬁ%q&df)éél ng equi pment with two brake

units. The brake units are arranged in the region of a drive engine. The
braking forces .are transm.tted el nts fromthe
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is cal cul atgge bé(?uﬁathb&’éﬁg@@ﬂw-%w@mtthw iéauw@mﬁthéeda%blmwefbrék@ho% sReed
or cage |load an draulically controlled. The hydraulic piston force nust

in that cgéaé‘"'ISe'”é laian withdow; brakingferegsraft thah ktﬁ‘F’ iSr AREe)S suticient for safety

char act er i ptdifiig, ofsaJ&Ageaﬁnh E't&bmelghtad'f%bsm, 100D"KgNGséfr 168d B0 kg ndlcagé hRs
geonetry of each br ake
0 kg). The welght 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 controlied. 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.



| 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 recognised and not taken into consideration. A defect

of a spri I? wear of a brake lining or janm ng of brake levers can lead to a
rel evant T HPT ErehoprlioofemicaiPhki ng for de, which is not recogni sed.
Moreover, the brake control unit nust take into consideration
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t he braking eqﬁg{msnt ul t ﬁhal |, noreover, be low This object is

ful filled 98NP thﬁ/*é'ﬁ&‘?&ﬂ'%ﬂ Ui ustrated in the i ndependent clains.
According to the invention each brake unit conprises a normal force

(egul ation_which regulates an effective normal force in corresgondence W th
d target nbieneiegtsf e prasgrt inyeition is AeRPrYNoly toPEVIdesieqriaBle RIAKIDG £AWPBIENbach
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set braking position correspondi ng th a set effective normal force. The
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brake uni tin Jaafle ARNAEM ﬂ’%rmi(lné ‘éﬁﬁl?m'éﬂghﬂhﬁt InCaditidAl ﬁh‘ll hRBWaAtP demandd ARFLI Ve
normal force in corr espondencé with a target nor mal force, so that an own
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i ndependently correct deviations in the region of the brake unit, such as
geonetric deviations (for exanple, wear of a brake plate or dlfferent

di mensi onsy éogea%mma'@)me el atiaRa i R RasperlReaRsDl | | Ly of the

overal | I ng equi pnent I's thereby S|gn| I cant reduced.
Replacenent of a brake unit is possible in sinple

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
(A 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,



manner, since the brake-specific characteristics, such as piston dianeter,
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 conplicated

i nputs, whiPéH7&rel tragsitienpfiappicgtiono error, 4of these brake-specific
characteristics at the brake central un|t are elimnated. Depending on the
br aki ng forneteuaitmtgerommrytormuhartﬁhgyucsuauéllygiewdmimoms momaaiakémnttere taken
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from an opsusekptibiéto trat,eofathesenbrdkeispecifit Sharatietistivs stunb rake tedtradxmitpre, a
| oadi ng, a travel speed, a location in the Iift shaft, an acceleration

val ue or ofl¥Pat€fat e nmagnitudes of the lift cage or the lift installation.
This allows a particularly gentle braking of the Iift installation.
According to the inventio the case of holding or Ki n a set braking
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feed of ener?y The illustrated solutions enable braking or I ng of the
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brought into engagenment. The sol utions hi gh safety demands and need

little pomé‘?ce'el'#@"slﬁ'é%ﬁf iotheristate gragnitudes akﬁhﬁd'ﬂeGﬂﬂepWeﬁ‘F lifoinstallation; sThigw,

Further rebiREpirticdaly GAMR-ARRS othe ifthstdnifat i On Fol | ow from the

d(ﬁpendent subcl al ns. nbodi ments of braking equi pnent according to the
vention are il Iustrated by way of exanple in the followi ng figures. Fig.
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application 5 astened by neans of slide pins and
bracket. Fig. 7 a brake unit fastened by neans of resilient el enent and

bracket . i j j i St . ift lift

drive 10. Aﬂ;é Ifllf.lffaés}?frj %%3%@5{1%3&%%& 9%@ or r?&ldlh&%ﬁheqrft @ade IF\ co?r@gﬁon%eﬁggjwﬂh
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.



1, alift installation | by way of exanple further requires support neans 11
and a counterweight 12, wherein the [ift drive 10 drives the support neans
11 and thus noves the lift cage 2 and the counterweight 12 in dianetrical
opposition. The lift installation 1 requires at |east one braking equi pnent
13. The brBkI¥idgnggungatemef apicitionds a statlionary lift cage 2 - for exanple,
during the loading tine at a floor 6 - or it brakes the |ift cage 2 in an
energency situation - for exanple, in the case of unexpect ed opening of the
floor access - or it effects saf et br akin for exa in the case of
failure of Fig: §upportar'Pé%h‘?s”“'t1fiSte"%9 YMeARg °'gﬂ5%pﬁ‘s\ﬁr'ﬂd k?itoo fast. These
different |oad cases require different braking or holding forces FB. Fig. 2
shows a varijant of a br aki nq (1 ment 13, which consists of a brake control
unit 15 whGh’ ener gy SRS Yitfasty byF’ﬁaf‘%efrieﬁ'f'%tet'edf‘%ﬁaéﬁé’ﬁ?ﬂkét-- f our
functionally identical br ake units 14. Functionally identical neans that
the brake units have the sanme functional structure, but can be conpletely

di fferent Adiftdpstaladipdddangists pttgast b At fagRe andca i AFh 30-0AS illusiratedyp Kige
unit 14 hag g [ RallaB6R e rwawyyldwem f%er%quﬂ_é’sesﬁﬁﬁfrglfneaﬂépm Yand3a

suppl i es the brake control unit and the brake units a secure
vol tage UepunteriveighbA2r whensinaing 'lﬁ%@fﬁ’ﬁﬂ%@”‘@érﬁb@rsgpm "@f"s 22 %midthgs MRYES ver
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15 supplies indi brake units 14 ua targelwpresets SB1

... I n Fi greqrireg at lgast anezhraking gauipment hdi thbéﬁklngr%m@mﬁntﬂ s Astationanet

presetting, rial C delslt

ir gap 30 'fggﬁ%éegef%ﬁ%saab@ggﬁn%ﬁlg ltﬁécgﬁé ﬂlﬁ'tg te f{o%?? hgjrgs%srém ahgélﬁ ggﬁgﬁm t.
e brake amiemergenqyrsitietions fohexamplegét ther easet of un@mcuedgme@mgngf tbiedtﬂos 16,

28 FN, SN, h r b t

units 14 suppsg of F eEf?%t\@/g&fg{tg?rakﬁg‘é‘ﬁ?rtéa%ygézgpﬂg.C%QQEgﬂ lgrf[ego?tahse b?é%ﬁs
control unilt - bba litffdagetd wiick isatoo fastgnlinese dlifferat load, cases sequine dltﬁemnttia;alang
effective Q%J@hgi&l’:&seﬁ'\' eff or an effective air gap 30. In the illustrated

exanpl e eacCh e unit 14 has a brake force neasuring means 36, 37, which
establi shes an effective braking force FB, ... ; and communi cates th| S

Tl st r at e 063 o SRl os {hrpyig calpRell i s eisstetirals gpifor Ui 161
transl ati owitofenargyl supaty 43 a6d 'Fha the #dkisingtee gxampient foliB fum:homaiiyngemtmat brake
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| east two btradterepriut scd bendompietelipr dierentiin  dotrespomdense swith niheirabedroettie

regul ati N 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 Sg1 . ;. 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.so 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.es 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 control unit 15. The brake

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



16, wherein this normal force regulation 16 regul ates an effective nornal
force FN-en in the brake unit 14 in correspondence with a target preset Se,
of the target normal force FN ea,,, which is predeterm ned by a brake
control unit 15. The advantage of this normal force regulation 16 is that
the brake WA Epglstentlationpf 2pelisitiry  and adcurately set a desired normal force
and deviations in the region of the brake unit 14, such as, for exanple,
wear or di mredrakira) eqliiprhentet® asconding keetHer inkemtioniis pmvi@db‘oatm afaiermentionedn be

Cabcept i bi AEYTEEectRsts, The WoRbH SRR focdtite -3 pith e e Az oo
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minnelr , fSl BeRe tum@ ’Kllhw@@ﬁerdnﬁiGnGé withtd talfgétrpeefpsglcfﬂtbe ﬁarggir ﬂdfma'llfurct:e FQIO,,,t he
nor ma or ereualon t ai ake unit are directly, i.e.
within the PCQR% {erm{nsegcﬁy aab ?8?:’?@ “thé ‘corrected. The brake control
unit 15 knows the current state of the lift installation 1 by way of the
reports frogma lift co d/or a corr ondi nltorl unlt and/ or
[ rom own | TBRHFHESE ShAYS BoFoA TotseiToauataro o Byl e biakeani Rl 53D RBHr | ng
sensor 21, af@aeslratefyaset "aldéﬁlréd?%m’fal ?&c@énd dévigtionsRAHe el lof the KraKkE GAN14,
undertake on the basis of this "\?e a suitable target presetting Se;

of the nor & 8%r ereemraa"wmort%@enﬂen idiflesences ok thecbrakgiunit of & brakg gl 9,or

exanmpl e, tQgn Bé@éﬁ %arcmlecwnb wnﬁh%%ké m.ttt@ém%rrae@aetThS%us@épnbm@ of
n rmal force FN near the shaft end so as to enable, if need be,
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control or safety nodul es. Measuring and nonitoring systens such as
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13 which can 'hold or brake, depending on the case, a correspondi
braki ng f ofefee F@Ulmncwrlt@n%ﬂbﬂwehﬁa er\mttt?éeé#fﬁéﬂybl'@erthmr%ﬁl brake ¢git Fiﬁﬁléff
The brake GQ@EfeQ'anWHo?re gdetermnes, with consideration of the

i nst ant aneous stage o e lift installation 1, the optinmum use of the brake
which is nost appropriate to the user and the nost sparing. Thus, a braking

start val “ngad?altéecérﬁﬂc'i_’%zltﬁ%ginodsrtﬂ@%uﬂrehpﬂa@c 2RB! liFCRALaRRioh £ g%ﬁya%@tﬂs

t he basis state magni t udes ascertal ne e measuri ng sensors "2
reports from a I|ft control 5 and/or a correspondmg monitoring umt 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 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 Fyes. 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



22 and 23, whereby a target value SBi 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 |ift cage
2 is made possible with mnimal expenditure of energy. According to the

i nvent i on ¥PHE7 Brehiransiptipn of applicatien j | | ustraf’ed in Figs. 4 and 5, has a | ocking
device 17 which can lock the brake unit 14 in a set braking position
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when, for ehenerdye, indiV|duaI Ilfts are shut down with bU|Id|ngs not fully
occupied. The illustrated enbodi nent in that case has the advantage that it
can be unlocked again only by means of an energy source, which increases
security ats adwantagecdithie @lternptiveaer supplenrenay ebgdiment aha beekieamitd4 is to be

applicati OLbeR 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 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 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.



Dependi ng on the sel ected safety concept the locking, as illustrated in Fig.
5in 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
means of sPiisddgnglgrapsatiomef@pplicgtion ocki ng sdtting and hel d by nmeans of a
control magnet 19 in the open setting. Another safety concept proposes that,
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adj usting magnltu such as voltage and current, or in the case of use of
a hydraulic brake unit 14 the pressure in the br ake cylinder is a
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f or exanpl e pressareyyalues Lerressoraingdeith theiadjustrodnt maargyr i Thg selection of the suitable
normal force dimension Fy.f 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 Fyer. A
favourable method for determination of the normal force Fy.e 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..
Thus, for example, in the case of a lift cage 2 which has strong eccentric loading the target



magni tudes for determ nation of the target preset SB; of the target nornmnal
force FN- Soli-Thus, for exanple, in the case of a |lift cage 2 which has
strong eccentric loading the target |IP1557 Engl. translation of application
9 normal force FN_SO' can be increased or reduced for a specific brake unit
14. | f mer B§s7EnglowpnslisionRi angficttisnce Fa i s Yequired, the braking of a brake
unit 14 or a group of brake units 14 can be undertaken. In that case it is
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wear and/or departures froma nornmal behaviour of the brake unit 14 can be
ascertai ned. This enbodi nent nmakes it possible for the brake unit 14 to be
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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



realised, for exanple, in that a spring nechanism 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 novable brake plate 27. This
enbodi nent allows a sinple and safe construction, since the adjusting drive
29 i s al wawpssst Bagledndlatiopsfegsiction The forte to be applied by the spring
mechanism 31 is in that case snall, since it nerely has to overcone internal
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of a brake unit 14. Alternatively, the adjusting drive 29 noves the brake
plate 27 indirectly by way of a wedge relative to the brake surface (not
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adj ustment of the brake plate. The adjusting drive is preferably a
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requi red then a!amfngtlcrrbaogale Thee adjusting ddvenaOois aans lgadeteinabhe directinnc ardi

with the sgipdhg iRY%r4RY bPdkelplate 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 spindie 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 spindie 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.



gear stage 34, for exanple by way of the planetary gear, as apparent in
Figs. 3 and 4. This formof enbodinent is particularly reliable and robust,
since proven functional elenments are used and the drive nonments at the
notor 33 are kept smal]l. In another exanPIe illustrated in Fig. 5 a spur
wheel gear IR1857Fsgldraadatign afarplicatips 34. Thidlenables, in particular, use of a
very econom ¢ notor 33. The | ocking device 17 can be released particularly
advant ageously in the case of use of a spindle drive 32, since the adjusting
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(contam nation itra
departures from expected behaviour can be recognlsed 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.



appropriate control activity or cleaning. A deviation of the friction value
in the case of an individual brake unit 14 signifies that contam nation 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
eval uat i on¥1537dnel. rapslationh of apphicetion accur at é2pi cture of a state of the brake
unit 14, which inproves nmai ntenance possibilities and increases safety.
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setting of M438S PR E rﬁ?.n Al W |s resmen or freely movab e in the direction of the air gap
30, and substantially rlgld 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
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actuated. A further advantage of this solution is that the |load cycleés of
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mai nt enance intervals of the entire braking equip In a suppl emrenting
alternative the energy supply 43 of the braking equipnent 13 consists of at
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energy store and/or ener mal ns er wt e units
14, a mul tof-atjleasijtwo separa e 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



braki ng system The energy stores can be provided in the formof, for
exanpl e, accunul ators or super- capacitors and the energy nains can be
provi ded by the local nmains or by |local energy generators, such as
energency power apparatus, driven generators. The illustrated alternative
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application 14 energy supplﬁ/et 43, wherein the safety nodule 44 is
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a requiregd H{é%kurfeﬂ{e%?zﬁ'\'zé‘” e&@ej,thggé{*ﬂ%d%*h@ e B3 &a%“bgﬁ%ﬁg],&% ans

of the norma orce meaSur ther e reqdli red nor rce FN
can be achsufficientaiafaty. This enables sinydifiedtipn ol thedestrseuerscesi npl i fication of the
test sequence. Further refinenments of the invention are possible. Thus, the
braki ng force neasurenent can be used for determnation of the |oad at a
stop, a dr Fugheroamamends)of thedinfentiontae tposgjblef fThusathet brakiap folce rasaserensened

in sinple GHpE s foF Qgtepml‘%g{ @rgoff RE ?oeadn?%Ss'tgp?ged?lve %?omgrﬁ 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.



used for determ nation of the instant of departure. Mreover, a gear stage
34 for driving the spindle can be, for éarrpl e, a wrmagear. Qoviously, in
t he case of need the braking equipnent can al so be used for protection
of a counterweight or it can be arranged as a drive brake at the drive, for
exanple at the drive pulley. The lift installation is vertically arranged
in the regulating case. The braking equi pnment according to the invention
can, howevesteneClaimse installed at other kinds of transport devices, such
as, for exanple, rail transport systens, horizontal transport systens such
as cable railways or transport belts. 15 Patent Clains 1. Lift installation
with a brakjing ddfiinstaiation with a bfakirignequiprnenti the lifoimptailatian @pmprfaeS@tg‘bca@qn ch

noves in vertical directi.on h e
of ‘need 1 5 wijbh Rinyen ¥ oo el uitincide F55 diif podd if B8eaf o MRed 37
the braki ngoraked pyeahé brﬁldngleqhﬁ)nténtair Hetehat standstil; ameremuthe bralhag muemestad
in that each br ke, unjt ¢ | ocking dev s
brake.uni t GASEREL Spleart NP BAE iR, ErorPRey flofal PAC Sieeodut Bt 2
claim 1, chgagasg @svice Ihidh ddndbck the brakekinitdn deet srakingplosition.he brake unit and
mai ntains a set braking position in the case of interrupted supply of

energy. 3. Lift installation according to any one of the preceding clains,

characterisgd i nLlﬂh@étaI&tlobra@B@dm@ﬁbrdélmmnicha@eteuaédfm mbEtHeOIOkthngdﬁw tbekand
t hat the brake control unit {1& consideratjon at Lrg %gn‘f |

oper at i onal thetkiake ypit @pd m?'f'ta'flsnétsa @Lklngrmsﬁ'ogt'ﬁtt € 58S Qb MHPTaREed GHPRY 8F a
state of th&é}@@kl ng equi pnment for said actuation of the | ocking device. 4.
Lyft installation according to any one of the preceding clains,
characterised in that the |ocking device consists of a |ocking pin, which

can be brought byt Radcatien aac&@lﬁg k®hny SRO6Rhe BrRRELGING 3laFRS | dhardcidrided in Aaka Ng
position or into an open sett wherei n_ the | ocking Rln in the | ocking

posi tion | oewrke &Ogtﬂ'?'é%te%dﬁ?t&klﬂ?ﬁg laskiag tdeyise And tl"l‘ét g]eakra § CORfrel unit takes jnto

install ati ogyraffepdtdhnd daat 8Ry opmoﬁéraﬁm| Qt"attC&Cihé‘Gﬂ Hs?dllaﬁon GNAsR G i ek | N
that << the locking pinis a sel -securln% | ocki ng_pin, which is locked in
I

t he | ocki ngumb@'aﬁtéﬁ? Qfﬁ'h%brabknélégutpﬁ'!ﬂﬁ‘@ for spidastuatian aﬁ@et'%'ﬂgcﬂﬂk’lcﬁg pin can be

brought into the open setting only when a brake adjusting force is present.
6. Lift installation according to any one of the preceding clains,
charact eri séd i nLiftfiagtallating aseeRingtaiany epmsy itheepreseding ehaims. siheeactesisad in theh,

whi ch regul @bascdy §4Vi&SEonsRtE8f JBbcking 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.

5. Lift installation according to any one of the preceding claims, 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.

6. Lift installation according to any one of the preceding claims, characterised in that
the brake unit comprises a normal force regulation, which regulates an effective normal
force Fy. in correspondence with a target normal force Fy.so determined by the brake

control unit.

7. Lift installation according to any one of the preceding claims, characterised in that
the locking device, which can lock the brake unit, is set in correspondence with an

effective normal force Fy.ex.



force FN_ef in correspondence with a target normal force FN_,,,, determ ned
by the brake control unit. 7. Lift instgllation according to any one of the
precedi ng clains, characterised in that he | ocki ng device, which can | ock
the brake unit, is set in correspondence with an effective nornmal force
FN-eff. 16 8. Lift installation according to any one of the preceding
clains, characterised in that a force neasuring device neasures the braking
force or hg di ngif petMatidrBaccarditteethymnetofthe dsreeétngcliailms 8harbttetised in that a

{nat * an adies GHASIERG HEAERAERsuBS I BRI Ee (LIt i PIORChRd br i 17

accelerati gpafyditne 1ift cage. 10. Lift installation according to any one
of the preceding clains, characterised in that the braking equipnent is
arranged at the Iift cage and that at |east one of the brake units is

installed gt herLlﬁ’ﬁ'{s%aﬁor?ﬁ%rglﬁQYo Qﬁy bAé ef tHel Meéedir@@lah@)éh@ﬁac@h@ddﬂn&héﬁge
body. 11. Lift installation according to any one of the precedin ¢ &'&nﬁt
b
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track or aﬁlg gke cable. 12. Lift installation according to any one of the
preceding c characterised in that the brake control unit dependi ng on
t he operati onal state controls all brake units together or controls groups

of brake U%}, ‘ﬁ{s?éll'%tl%rlf'ﬁc@&rbﬂ 6 'aﬁy' oRé oftHy &E@ed#ﬁﬁ EIaFn"?s Q;hgfa‘été?lséém that

vari abl e. Installation ccor ding to any one of recedi ng
cl ai ns, chathabtaé(mgs@thlnmemth%@rramgﬁé’ a3 ithe il cagemndythaliatdenst Bﬁ%ﬂ% Qbé%liﬁtﬂwtém

consi sts of. %élléde%r Fg\‘g\g][aegé#%%a& o‘?fb‘?érgh'yaﬁ é%g&g/nerg %))réac:éﬁ‘?gow t he

e ergy sour'e consrs ene store or 14, Lift
1stal lati on according to any one of the preceding clains, characterised in

t hat = each of theg ?rps%l%l’loﬁ Qgé&ﬁﬁ\ggﬁgﬁ)tr {aﬁé o‘g&]ie?%r% L#c@ m?rcﬂgﬁacw?fséé i s a

multi-circu br aki Syst ces dre connected
t oget her tdhébrahea,lmie(au'rm thecuide trackror attirakte tranlmola ksgkeacabléyr ake units in
common. 15. Lift installation according to any one of the preceding clains,
characterised in that

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

the brake control unit depending on the operational state controls all brake units together
or controls groups of brake units, wherein the allocation of a brake unit to a group is

variable.

13. Lift installation according to any one of the preceding claims, characterised in that
the energy supply of the braking equipment consists of at least two redundant energy
sources whereby each of the energy sources consists of an energy store or an energy

(\ main.

14. Lift installation according to any one of the preceding claims, characterised in that
each of the energy sources together with groups of brake units forms a multi-circuit
braking system or

that the energy sources are connected together to form a secure energy main which
supplies all brake units in common.

15. 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.



t he braki ng equi pnent conprises a safety nodule, which safety nodul e
nonitors at |east one of the state of each brake unit, the state of the
brake control unit, the state of the nme&Buring sensors or the state of the
energy supply. 17 16. Lift installation according to any one of the
precedi ng clains, characterised in that, the safety nodule is a constituent
of the brake control unit or an own conponent. 17. Method of braking and
holding a Iift installation wth braking equipnent, the |ift installation
conprises a |ift cage which is noved in vertical dlre?tlon Wit hin
tracks, tH&-Ij flift m&&av@ aGqording tn ARONHPIARE #reRFdiNgs %Wék?%a‘éﬁiﬁ‘% ator
hel d at st gpgshfety moddieised BonstiftRnbsriké BeakE @BhtPaTRIAl of BABWALENMPonadt. | east two
brake units, characterised in that each brake unit conprises a | ocking
devi ce and the | ocki ng device | ocks the brake unit in a set braking

position. 1& Mphadyg B?él@{f%%ﬂd%lﬁéﬂadhff‘%s?allhhéﬂ witA Strakihg'tdcfiipnieit Ofhdl lmg to

claim 17 characterised in that the brake unit further conprises a normal
force reguliastplations@mprses arliftetageoviieh is wmguedin wartieal glirealians Wishin @ufdeciracks,

normal forg 8 %.g ¥ e a.vé'asrsm@rtgﬁthwbtr&. LGSRt BN at EQRESIFNherRir
det er m ned Ee & rake gontro uni Ty eqlipi
the braklng equipment consists of at least two brake units, characterised in that each
brake unit comprises a locking device and the locking device locks the brake unit in a set

braking position.

\ 18. Method of braking and holding a lift installation according to claim 17 characterised
in that the brake unit further comprises a normal force regulation and the normal force
regulation regulates an effective normal force Fy.e in correspondence with a target normal
force Fn.son determined by the brake control unit.





