1 Description Brake equi pnent for holding and braking a lift cage in a lift
installation and a nethod of holding and braking a lift installation The
present invention relates to brake equi pnent for holding and braking a lift
cage in a lift installation and to a corresponding nmethod. The |ift
installation includes a lift cage which ils arranged to be novabl e al ong one
or nore rails in alift shaft in upward and downward direction. The lift
cage is in that case driven by a drive either directly or indirectly by way
of support neans and the cage is hel dDesutip@cured by brake equi pnent. As a
rule the cage further includes a counterweight which is connected with the
cage by way of the support neans. The counterwei ght partly conpensates for
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retardation of the cage in the case of failure of the support means (termed free-fall braking
in the following).

In that case different braking forces must be applied in the different braking situations;
thus, for example, for a free-fall braking the braking force must hold the full weight force of
the cage, for which partial compensation is no longer provided by the counterweight, i.e.
the equilibrium. If the brake equipment arrangement comprises two redundant items of
brake equipment, then an emergency stop -shall also be guaranteed by only one brake
equipment, which therefore for reasons of accident safety, for example at a storey stop,
consequently has to make available twice the braking force.

If the brake equipment acts with friction couple, the normal forces which the brake
equipment must make avaitable also differ in correspondence with the different braking
forces. Thus, for example, with a brake equipment arrangement which comprises two
items of brake equipment each with two brake circuits a normal force FLNy of at least 6150
N per brake circuit is required for holding the cage at a storey stop.

FLNy = (rated load /2 x g) / (Lx 2 x 2)
FLNu: required holding force for hoiding the cage at standstill with 50%



- count erwei ght bal ancing rated | oad: possible |oading of the cage (exanple:
rated | oad = 1000 kg) g: gravitational acceleration, 9.81 nms2 :
coefficient of friction (exanple: = 0.2) FLNH (1000 / 2 x g) / (0.2 x 2 x
2) = 6150 N In the case of an energency stop, with nerely one brake

equi pnent now according to requirenents %.cage at a loading of 125% shall,
at least, not be further accelerated. In the above exanple, the required
normal force FLNN accordingly increases to: FLNH= (1.5xrated | oad /2xg)/(x1
X 2) FLNN= (1. 5X1000/2xg)b©0ﬁ§w&ﬂﬂybaﬁﬁﬂﬁgN For free-fall braking it is
further reqU|req
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t he cage of: FLIEIENH-(l.S x10efank g) oad x2 k@) =&PPN ( x 2 x 2) FLNF = (1.8
x 1000 x 1.2 g) / (0.2 x 2 x 2) = 26500 N On the other hand, however, the
maxi num normal forces required for a free-fall braking should not always
act in thelslitid essandf Mahef@amytsm,ivﬂmsmeedimoae Ibka?.eeedmmast riow abeording to hand
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energy supply - during normal travel operation. Htherto, therefore,
respective individual itens of brake equi pnent were provided for the

di fferent braki mgNgist uati @ns.x rdfedlead O x gxAGDL €x 2pur e braki ng equi pment for
braking a lift cage is known from for anpl e, 4 492 A, in which a
nmovabl e brake |iTAING is di Eﬁlxa&@’t?yx )/I(I(B]i%tﬁé%aé\%%@gg l‘?)or by a novenent of
the lift cage, on a wedge surface, which then autonmatically adjusts 3 t he
novabl e brake_ lining unde riction couple with the rail
adj usting Fﬁbff_@?réﬁ‘{'t ‘9‘?5'“3 'ts'ﬁrf‘u’rﬁt?fé?‘i‘é@gég@‘ 1 el laden @&Grﬁh@@étsa%{y retarded
el ect r omagn@lier theOs6iRh fOall available items of braking equipment. With use of the above
example and the assumption that the weight of the empty cage is approximately 80% of
the rated load and the required minimum retardation of the cage is 0.2 g, there results a
required normal force FLNg for braking the cage of:

FLNg = (1.8 x useful load x (g + a)) / (L x 2 x 2)
FLNg = (1.8x1000x1.29)/(0.2x2x2)=26500N

On the other hand, however, the maximum normal forces required for a free-fall braking
should not always act in the different braking situations, since these forces on the one
hand strongly ioad the brake equipment and the rail and on the other hand much energy is
required in order to release the brake equipment - which for safety reasons is to
automatically apply in the event of failure of the energy supply - during normal travel
operation.

Hitherto, therefore, respective individual items of brake equipment were provided for the
different braking situations.

Thus, for example, pure braking equipment for braking a lift cage is known from, for
example, DE 39 34 492 A1, in which a movable brake lining is displaced by a lifting device,
or by a movement of the lift cage, on a wedge surface, which then automatically adjusts



regul ate the normal force acting on the novable brake lining. This brake
equi pnent is not suitable for holding a |lift cage, since it requires a
novenent of the lift cage for actuation. EP 1 528 028 A2 descri bes hol di ng
brake equi pment in which a reset passive brake lining takes over the
function of an active brake lining, which3is biased by a conpression spring
against the rail and which is rel easable by an actuator, if this brake
lining fails. The brake equipnment is for this purpose nounted to be
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between thesen dife@biorii® fBfceken brake linings in the case of activation of the brake
equipment for holding and braking. Moreover, the normal force for holding and thus an
actuator required for release or deactivation of the brake equipment can be designed to be

minimal.

In order to fulfil this object, brake equipment according to the introductory part of claim 1
and a braking method of claim 16 are developed by the characterising features thereof.

A brake equipment according to the presentflnvention, for holding and braking a lift cage in
a lift installation, which brake equipment is arranged to be movable relative to a brake
track along this brake track in two directions of travel, comprises a brake lining which is
mounted in a mount and which under friction couple with the brake track in the case of
movement of the brake equipment relative to the brake track automatically adjusts in at
least one of the two directions of travel and in that case tightens a first tightening means
which tightens the brake lining against the rail by tightening force, and which can be
released by an actuator.



equi pnent does not exert any braking action. The brake equi pnent is thus
deactivated. If the actuator is deactivated, then the first tightening
means presses the brake |ining against the brake track and thus activates
t he brake equi pnent. The normal force FLNH or biasing force exerted in that
case by the tightening neans on the novab#e brake lining defines the
friction force between it and the brake track. According to the invention
the brake equipnment is constructed in such a manner that when the actuator
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corresponding control means, such that the first tightening means is further tightened.

According to an advantageous embodiment of the present invention according to claim 9
which is explained in the introduction, the brake device now comprises a first adjustment
limiting means which in a first setting blocks an adjusting movement of the brake lining and
in a second setting makes an adjusting movement of the brake lining possible, If the brake
equipment is to exert a holding function then the first adjustment limiting means is
switched to the first setting. An adjusting movement of the movable brake lining is
effectively prevented by the adjustment limiting means switched to the first setting. This
preferably takes place actively by a lock supplied with energy, so that in the case of failure
of this energy supply the first adjustment limiting means is switched to the second setting
automatically or under the action of the adjusting movement of the movable brake lining.
Alternatively, the position of the lock is coupled with a defined pressing-away force so that
the lock automatically switches to the second setting before slipping of the lining.



the | ock automatically switches to the second setting before slipping of the
lining. 5 For an energency stop the actuator and the | ock are deacti vated,
whereas the |lift cage noves or the |ock deactivates itself, since the brake
lining slips and exerts a correspond pressing-away force on the

automatical ly switching |ock. The first t?ghtening neans noves the brake

| ini ng agai nst the brake track, which adjusts this under friction couple.
The first tightening neans is thereby retightened, so that the nornal force
exerted on the brake lining increases at |least to a normal force FLNN
suffici ent ¢ e {

deactivat e d w%?a ﬁé’ﬂﬁ@@r{& 5?8% ztﬂl?eeQ&uat'c:Jf ? Btcf%lré E V\ﬁctlvgt@‘a ?Iﬁg}é%%(?ﬁ?(hﬁ cage

acti vat ed. nidves for thst lock gha@wateg |tseé.rmn@gmlerbraka/lg'sng Bkpsbarakexdrisra ngrespanchst
the brake r RITH he
st ad adlesang:aE e on g ERKARNER SRS ok e RRPlaRBhH ndE el 17

nor mal f or ¢he lbnake fikidg tabelnebmelba;akel trankt wdlch(ad_mstmtialsl wden frictiam cbmle;eTFaﬂHI or
biasing fo f t 0, S

tighteni ngqﬁﬁgmﬁaéﬁée ,Q thér%héh%ﬁ?‘g{')%d gggﬂ%qﬁgﬁﬁoﬁndglt@g%eﬁmc?% f?'{ep‘% % vveen
a storey smmpgMaasamagen@mmmaﬁprddﬁm@mfﬁdwt foranesgegemcysopral f orce
which the tightening neans additionally applies in the case of the

adj usting novenent of the novable brake |ining. Brake equi pnment according
to the prefena staneestbop,dhe ebtuator xeeddastivated wheru thedift cage}ixs atestamistil, evheressthal

stop. i n csPRdd ERHEe T sl dihg ARICTReE Bie Brb b R T ERE ™"
l'ining, a hrajdedrackndimwévefoneumvﬁhlbﬂ‘hral&r brlnm egungbragjust doe do dhenfrst adjubtment

| nvention "f}ﬁ%ﬂm dﬁé@ﬁon&pﬁ‘& Al J%Frsgtftﬂ e%é?% 1 45 ngﬁ-ﬂ#lyfor{ehége%dt r%%rl?'

oper ati on. ¢ ac' uat or 'S sma
normal for (hmltézﬂ_bdl—la simaller nurebkforasd; LN, Ioeblaanp(ﬁmjfcmufffmﬁntlfdardwcﬂmmeﬁne ntmmaht I on

i ot “nauiftess, Phith ane Fes TR AN SRhs TR Toletfe, hiERe JAPH (HeeBL et "
contr ol outbbﬁgeearwlstonegrs&a:smﬁ arhemsgreucy stpp aguugls thd mctease in hormahfogce which
connection,t

of the  pr dERIROE i STer BR8N RE T 1 FHe oo Pl o] bR

mul ti - part novakle drake liming.in  particular a fixed brake |ining and a novabl e
brake lining, which are together biased by the first tightening neans and
rel eased by the actuator, wherein advantageously the novabl e

Brake equipment according to the present invention thus exerts, in a storey stop, a smaller

normal force FLNy on the movable brake lining and automatically has in an emergency
stop, in correspondence with the adjusting movement of the movable brake lining, a higher
normai force FLNy.

Brake equipment according to the invention and a brake track are therefore less strongly
loaded in normal operation. In addition, the actuator can be designed for this smaller
normal force FLNy,.

in a preferred, other embodiment of the present invention according to claim 2 the same
advantages can also be realised without the first adjustment limiting means, which reduces
the constructional and control outlay and increases the security against failure.

In this connection the brake equipment comprises, according fo the first embodiment of the
present invention, instead of the first adjustment limiting means a muilti-part brake lining, in
particular a fixed brake lining and a movable brake lining, which are together biased by the
first tightening means and released by the actuator, wherein advantageously the movable



6 brake lining is biased by a second tightening neans agai nst the brake
track when the first brake lining conmes into contact with the brake track.
The nulti-part brake lining in that case acts on a conmon brake surface of
the brake track. If this brake equi pment exerts a holding function, then
only the bias of the second tightening nBans acts on the novabl e brake
lining. This is preferably selected to be relatively small so that the
maj or part of the force exerted by the first tightening means when the
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adj usti ng rveREsHcod tighenifBVinbaks Bridkerrédpahaitigly Prog&ddshSeyond the fixed brake
lining when this does not yet contact the brake track, initially comes into contact with the
brake track. It is thereby adjusted under friction couple with the brake track and then
tightens the first tightening means, whereby the normal force acting on the movabie brake
lining increases to a higher normal force FLNy sufficient for an emergency stop. The fixed
brake lining in that case preferably no longer comes into contact with the brake track and
the force flow takes place exciusively by way of the movable brake lining. The emergency
braking function, however, is also ensured in the case of a possible slipping out of a
holding position, since the movable brake lining pressed-on by a small force was adjusted
under frictional couple with the brake track as described.

Brake equipment according to this embodiment thus also exerts, during holding, a lower
normal force FLNy on the fixed and movable brake linings and in the case of an
emergency stop automatically has available a higher normal force FLNy in
correspondence with the adjusting movement of the movable brake lining. Since the
normal force during holding is substantially absorbed by the fixed brake linings,
approximately the entire biasing or normal force is available for holding.



normal force during holding is substantially absorbed by the fixed brake
linings, approximately the entire biasing or normal force is avail able for
hol ding. 7 Thus, in the case of both enbodi nents an adj usting novenent of
t he novabl e brake lining and thus a sagging of the cage and an increase in
the normal forces acting on the brake tréack can be prevented at a storey
stop, i.e. when the actuator is deactivated with the lift cage at
standstill. This possibly unanticipated slipping can, noreover, be detected
in case of need by neans of sensor or switch. Thus, a reliable statenent
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w b e rect cage
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enbodi ment ledogr ahdgnloadind aravedures. Fditerrdéivedy op edditivraily ithe beakefagufpnent apar t

fromthe RS ansgtegpattfrr\ea%iri@eq m];hue?&% itt?er}f thglbsr&eatrgcrkei%'cfe%éd by a brake disc or
drum. The drive can in this connection be arranged separately in or outside the shaft and
operation of the lift cage then takes place by way of support means. The drive can
obviously also take place directly at the cage or also at the counterweight. A relative
movement between brake equipment and brake track can obviously take place differently.
Thus, the brake track can be mounted in stationary location and the brake equipment
moves along the brake track or the brake equipment can be arranged in stationary
location, wherein then the brake track or a brake disc moves along the brake equipment.

In a further preferred embodiment of the present invention the embodiment according to
claim 9 described in the foregoing or the first embodiment according to claim 1 is so
developed that it can fulfil, apart from the emergency stop braking function, also a free-fall
braking function. This is particularly advantageous when the brake eguipment is arranged
at the cage.

For this purpose this particularly preferred embodiment comprises a second adjustment



braki ng function. This is particularly advantageous when the brake equi pnent
Is arranged at the cage. For this purpose this particularly preferred
enbodi ment conprises a second adjustnent 8 limted neans which in a first
setting limts an adjusting novenent of the novable brake lining and in the
second setting makes a further adjusting frovement of the novabl e brake
lining possible. In an emergency stop situation the second adj ustment
limting neans, which |ike the first adjustnent limting nmeans is
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novabl e br &ken lemergepcpstapnsituatien the setpod adjustasend limiing seearsn abichflike Hige first
friction cqQu | t:h ot he L, h d S
brevent s a SHAPEISE) ilraCpieBhs s, pibrbieply FutER 6 A LU B lokKisbiba RN
movenent, endrigglsoitisatpm dubetaserif rfaahiréagf thiseeneegycwppydhe sdjetmert |||mmttng meeansans,

i ts the pormlobor g o FEMY BloP bl 3 Plcitnk Bkl R B Oy BRI NCY
PARY AgroTipA X TR o e e

stop so t h&t" A e cessive t1on on
cor r espondichdgthe/ nvghlel bsade nignirg, ls mvubh@d(c&o ehqunstes&ttmg umevhum theaadjustmenl i ft

br aki ng fonsuesneet 8 AR R RS el o L ERE yp R AR v A4S e

t aken i nt odasgibadt ini theorfdexgoing, phevmovatde abrbkmglrtdm/vrautmf\attclatty | adjust age.a For
free-fal Kin in

e GoBLRRAR 1lfe REDRREah U3 TRV il b ePRERR AP e LTATRE o,

first tighpesventy a fwthes adfustifgimdvement g‘rarmf Pris inmaxireaseadjustinest mmvembntf orce

FLNF acti th

braki ng. f or0Ens Srerresmecof B Eeahd =aaee i Ao sREE 1itd iR ke’ T

aslj ust rrEnt gLNmmamgaHyemsmg i3] t}hee:faeeaiﬁlaﬂ anergenaeycstep soi ttnatsam:lexeesswarinaklmmat

it can be ,

i nsuffici en? rdg %’fé'i& %@,eﬁj ré ?cghé%nngsﬂ 5@';?3 g%&/h%s rgg? ecl"HEPg?ntt h

nor mal f or thee ra¢and thm:ftd:wedzwwoufedneed be further increased during braking.

This second anplification stage allows a braking force finely stepped with

respect to the different braking situations.
Thereagainst, in the case of free-fall braking higher braking forces must be applied and the

loads accompanying that have to be taken into account in order to prevent crashing down
of the lift cage. For a free-fall braking the second adjustment limiting means is therefore
deactivated so that the movable brake lining further adjusts and thus the first tightening
means can further tighten. An increase in the normal force FLNg acting on the movable
brake lining and a corresponding increase in the braking force acting on the lift cage
thereby automatically take place. The adjustment limiting means is preferably constructed
in such a2 manner that it can be deactivated even during braking when, for example, an
insufficient retardation was detected during the emergency stop. Thus, the normal force
can, in the case of need, be further increased during braking. This second amplification
stage allows a braking force finely stepped with respect to the different braking situations.
Brake equipment without this second amplification stage can obviously also be used for a
free-fall braking, wherein then a braking force excess exists in emergency stopping
operation. This is a favourable embodiment, since no adjustment limiting means are
required and, nevertheless, low biasing forces can be used for holding.

In preferred manner the brake equipment comprises a third tightening means which biases



Brake equi pnent without this second anplification stage can obviously al so
be used for a free-fall braking, wherein then a braking force excess exists
i n energency stopping operation. This is a favourabl e enbodi ment, since no
adjustnment limting means are required and, neverthel ess, |ow biasing
forces can be used for holding. In preferBed manner the brake equi pnent
conprises a third tightening neans which biases 9 the novable brake |ining
against its adjusting novenent. It is thereby advantageously ensured that

t he novabl enbmadiibld BiaRg linmgi dgdinst\te! adRER@ e mahvaYiSis th&iikes edvaritagddusiyon-

adj usted position, L t he %gsi) ckf? an ener encP/ stop or, free-fall br%i ng the

movabl e br aK§Urgd; tha B'-ecrgﬁv e biakesining 15 TFRVEr eprsatien plways giPeseh ) ReaRe,

wi ch f?][ téﬂjtist?lﬂp'm&;h_. ilﬁthmﬁﬁwfamem&@é‘rﬁ:? @_mpt@dre‘fecratvgraamrta@moahtgbyora'o?ﬁk.
e sti ness of the IL.rst .tignht ng, | n IS prereranly. progressive. .Inus,

The nor mal Thng, ga . pUSer s tha 10T dBRenBe’ TR ek opdag b dsens
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an enmergency stop or free-fall braking at which a |arge adjusting novenent
takes place. On the other side, for release of the brake |lining, when the
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connect ed | wh&etHeefirss Gighteaingl Meanahhy stif @r loRsaRPiftess] Bnkyhg coafpardively engaise
of the brake linin t he actuat or %gjerat es agai nst the softer holding

S,
ti ght eni ng B34 °§%€f“?t8F CREPY I5TPEBSY needs | ess energy. If the tightening

travel thereof is wused up, which travel is advantageously so di nensi oned
that it substantially corresponds., with the gap bet n br.ake |ining apd
rail, then, FAsERER5e NGtk VGNCRAp JRRINSFARAPaIRGAE 3 oA SORBURBIREe e
l'ining, exchghsdni] Maldlef whidhf ienindeR! ahy bl GrigligiHgegHiening Aanb amhet Biffigwy ofbe
ti ghtened, which I ncreases the nornmal force for the @g&rgenCé stop or the
free-fall ‘M'F'S'P(l%@gh?m@a%mﬂt °f {enPiding, HeRRMAg MRS n Hglﬂ 09eyneansAde
directly i niR@rfahetghtBning aTEAR5 ars prefdralll Boltedted iR Guiid@that iRitibMator ekaiple
exanpl e, brake pincers are consb}ruc_t ed tt?] be appropri atel,%{%el ast i cal | Fvng
resilient. indhe saRerofrglepse: Pl the brafe i9ss Pﬁ@t%ﬁgé’iﬁ’@ tespainRt thpsellsr Boingk e
l'ining thistighthiiPmeans and for this purpose needs less energy. If the tightening travel thereof is
used up, which travel is advantageously so dimensioned that it substantially corresponds
with the gap between brake lining and rail, then, for example with an adjusting movement
of the movable brake lining, exclusively the stiffer amplifying tightening means has to now
be tightened, which increases the normal force for the emergency stop or the free-fall
braking. The amplifying tightening means can obviously also be directly integrated in
components of the brake equipment in that, for example, brake pincers are constructed to
be appropriately elastically resilient.

In order to realise the adjusting movement of the movable brake lining this can be
mounted by way of a wedge surface at the brake pincers, which are loaded by the first
tightening means and the actuator, wherein the wedge surface produces the adjusting
movement of the movable brake lining. If the movable brake lining follows the movement
of the brake track relative to the brake equipment under frictional couple then the wedge
surface at the same time as the stroke movement of the movable brake lining constrains
release of the brake pincers perpendicularly thereto. This release travel can be used for
tightening the first tightening means.



nmounted by way of a wedge surface at the brake pincers, which are | oaded by
the first tightening neans and the actuator, wherein the wedge surface
produces the adjusting novenent of the novable brake lining. If the novable
brake lining follows the novenent of the brake track relative to the brake
equi pment under frictional couple then thdOwedge surface at the same tinme
as the stroke novenent of the novable brake lining constrains release of

t he brake pincers perpendicularly thereto. This rel ease travel can be used
for tightening the first tightening neans. I n anot her enbodi nent of the
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| 'i ni ng. Thelirtrwpariat @keldingrfence tcan ibe oblededositremairurarbiasing fakee. t rack with two
brake surfaces, which brake surfaces are advant ageously formed by opposite

surfaces of a rail web. The two brake circuits can thus clanp the brake
track or ralhe bvake equipmantaccdhiding ladhe sivaition frefekably comprises dlvo blaketcirouifsy afk e

circuits can,be |l oaded b f individual first .ti eni ng neans .and
St ont ors uioh s8R 056 & Povhie BlaKe Mk S0 it stins TS i el
brake ci r cuadjsstasle bra@dmihgoyThke twinbfaRke kircuits it tighicase agt oreansalkenitiack withnwmn
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can be equi ppxidvel. t Theatwortpaledbticculls akretHus tlang e drake teshkus raieweb Ini plade. Nthe
means and/or ,.an_adjustable brake.lining, . whilst the other brake circuit is
Coont r aot e tale ket aogsAE rep Bk cirsi 63 bt Wb 5w R BB, Lo
brake ci r cutighrtertrignmaatbo emd iactlators. addusitagesiually] @véver tthe movable brake linings of
the two brake circuits are loaded by a common first tightening means and a common
actuator, which advantageously reduces the constructional cost and space requirement.
Alternatively, obviously also merely one of the brake circuits can be equipped with a
movable brake lining and an adjustment limiting means and/or an adjustable brake lining,
whilst the other brake circuit is constructed with a fixed brake lining.

The movable brake linings of the two brake circuits can automatically adjust relative to the
rail for the same or different directions of travel of the lift cage.

If the brake linings adjust in the case of different directions of travel then the braking force
increase can act in both directions, wherein advantageously different adjusting paths and
thus different braking force increases can be represented. If, for example, the lift cage is
partly balanced, difference emergency braking loads can arise, when the support means is
intact, depending on the cage loading. Conversely, the braking force increase can be
increased in one direction when the two movable brake linings adjust in the case of the
same direction of travel.



rail for the same or different directions of travel of the lift cage. If the
brake linings adjust in the case of different directions of travel then the
braki ng force increase can act in both directions, wherein advantageously
different adjusting paths and thus different braking force increases can be
represented. If, for exanple, the lift caye is partly balanced, difference
energency braking | oads can arise, when the support nmeans is intact,
dependi ng on the cage | oading. Conversely, the braking force increase can be
increased in one direction when the two novable brake linings adjust in the

case of th ane.direction of travel . 11 _Further, objects, vant ages,,.and
features aﬁ:émﬁﬁ c?&ﬁcgsf’ rY apﬁlgeg u?ﬂ:dl E?%regnﬂet ﬁ‘é'gg'?etxﬁﬂjbl B%e Oc’f"ggﬁ@osd?ﬁgnq’g
descri bed igxatbiesf of | embodimefordesdribedpin pbs efolidowingar tFors thie nmirpess, | in: phitg. 1
shows one haLf otf. he brake equi pnment according to Fig. 3 in rel eased state;
Fig. 2 show"tH&"9?f of the brake equi pment according to Fig. 3 at a storey
stop; Fig. 3 shows brake equi pnent according to a first enbodi nent of the

present invention in the case.of, an _energency.stop.. Fi.g.. 4,sho t he, hal f
b “the. br aldchu prednouEenr arkg! 13 Bests ciien 3beng el o Y RBspd field
braki ng; and Fig. 5 shows brake equi pnment according to a further enbodi nent
of the present, invention wt r.ak ositions, 5Ato 5D _Figures, 1 tg 4 show
hol di ng anaﬁ%r‘?er genchgYV&)heo'Pagi(%ﬂ@e g@%ﬁﬁﬁﬂ'ﬁ?’%%‘i"&ﬁ%% %lgagla{?gkorey S%p’
enbodi nent of the present invention. In that case Fig. 3 shows the brake
equi pment, _whjch conprises two hrake circuit as. olg. Si bot h br ake
circuits ardd %onstr Y"Bﬁﬁ'fﬂf? eﬂH'Bmef‘EaF‘:%@'"? ép adi”%i%?“@ﬁ%@s%&'ﬁl %rleﬁ%ﬁ in
the follow ng, only tilnentief innthadasdofdreeraengendytstos, il lustrated in Figs. 1, 2
and 4, so as to explain the different brake situations; the function of the
righthand brake circuit is basically anal ogous. Parts acting in the sanme

manner are fpg.ovi ded ighowbehé hgtibEtheviirbke édqepraameaccefdingetaciigndlirethal case Asacan

be seen, in particulgr, jp Fig. 3 each brake circuit of the brake equi pnent
according to the prgfe&tjﬁgaraé‘%{goaf@ent of. the present invention conprises a

brake pincer arm 10 which is nounted at a pin 11 to be rotationally
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invention with brake positions 5A to 5D.

Figures 1 to 4 show holding and emergency-stop braking equipment according to a first
embodiment of the present invention. In that case Fig. 3 shows the brake equipment,
which comprises two brake circuits, as a whole. Since both brake circuits are
constructionally identical as far as differences explained in the following, only the lefthand
brake circuit is illustrated in Figs. 1, 2 and 4, so as to explain the different brake situations;
the function of the righthand brake circuit is basically analogous. Parts acting in the same
manner are provided in the figures with the same reference numerals.

As can be seen, in particular, in Fig. 3 each brake circuit of the brake equipment according
to the preferred embodiment of the present invention comprises a brake pincer arm 10
which is mounted at a pin 11 to be rotationally movable. A holding tightening means in the
form of a first compression spring 3.1 resiliently biases the two brake pincer arms 10
towards a guide rail 1, at which a lift cage (not illustrated) - to which the brake equipment is
fastened - can vertically move. The guide rail (1) has two brake surfaces (1a, 1b). An
actuator in the form of an electromagnet 4 can release the brake pincer arms 10 against
the stress of the first compression spring 3.1 and in this example serves at the same time

as an abutment, i.e. limits the tightening travel of the first compression spring 3.1.



towards a guide rail 1, at which a lift cage (not illustrated) - to which
the brake equipnent is fastened - can vertically nove. The guide rail (1)
has two brake surfaces (1 a, 1b). An actuator in the formof an

el ectromagnet 4 can rel ease the brake pincer arns 10 agai nst the stress of
the first conpression spring 3.1 and in tA2s exanple serves at the sane tine
as an abutnent, i.e. limts the tightening travel of the first conpression
spring 3.1. 12 A brake wedge nount 13 is guided at each brake pincer arm 10
to be displaceable towards the rail 1 and in this direction is resiliently
nount ed by nforC|n tightenin ans_in the formof, a
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wedge sur 1 408 dooslhek RER e (el Biieakans: 13 et fERGoingemeats FiE S P iy
oriented thahtdrirey lheake3awedge 12 presses the brake wedge nount 13 agai nst
the fourth conpression spring 3.2 when it noves upwardly relative to the
brake wedge nmount 13. In the righthand brake circuit the brake wedge,
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second adj ugdairnthd fdmhlmprm gpring 3. navﬁeanr inved upRdasy reldtiveits the @vakréed
whi ch under t e force of an ac |vat3)d | ock

the formof a further
el ect r omagn¥Ige BopRtLtS | lelbe; nighihang br é\%edij'ép“étﬂp? Rakegng Ith‘?t?ft’%a"t?iv’éf?r%?ﬁs of
the brake thedgikeldedijeanguritRgainetipe fourtH &Qﬁpr%smbrﬁ spirgy Wher afoves dewnwarynet
7.2 is activ t_ed!ﬁtt‘?%n It resses he wedge 7.1 to such an extent into the

wedge surf a8 S /BoyY 1 can nove out of its initial setting
(Figs. 1, 2) only as far as a rriddle setting shown in Fig. 3. |If the

further eI ect et. 7.2 is deactivate n the ke wedge 12 can
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upper nost (dgekihéine bhsiak@eddd Tlintthe brake wedge mount 13 in its lowermost (lefthand brake
circuit) or uppermost (righthand brake circuit) starting position limited by an abutment. In
addition, in this example a second adjustment limiting means 7 in the form of a wedge 7.1
is provided, which under the force of an activated lock in the form of a further
electromagnet 7.2 protrudes into the wedge surface 9 and limits movement of the brake
wedge 12 along the wedge surface 9. If the further electromagnet 7.2 is activated, then it
presses the wedge 7.1 to such an extent into the wedge surface that the brake wedge 12
can move out of its initial setting (Figs. 1, 2) only as far as a middle setting shown in Fig. 3.
If the further electromagnet 7.2 is deactivated, then the brake wedge 12 can displace the
wedge 7.1 out of the wedge surface 9 and move into its uppermost (lefthand brake circuit)
end setting shown in Fig. 4. The brake wedge of the righthand brake circuit remains, in
the iliustrated example, in its upper position, since the relative trave! direction of the rail
with respect to the brake equipment keeps it in this position.

In the illustrated example the lefthand brake circuit has a [ong wedge surface 9. This gives
a correspondingly targe adjustment possibility and a correspondingly large tightening
possibility of the tightening element 3, from which a correspondingly high maximum normal



end setting shown in Fig. 4. The brake wedge of the righthand brake circuit

remains, in the illustrated exanple, in its upper position, since the
relative travel direction of the rail wth respect to the brake equi pnent
keeps it in this position. In the illustrated exanple the |efthand brake

circuit has a long wedge surface 9. This dBves a correspondingly |arge
adj ustnent possibility and a correspondingly large tightening possibility
of the tightening elenent 3, fromwhich a correspondingly hi gh maxi mum
normal 13 fbasedd Nelchi result wissithe lafthand bi‘akelvm‘dgbaad)d%@é(ﬁtd\ﬁi@melanqbaaﬂm

into its upper end ettin a th and hr ake IrCUIt has a
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depondence P is PELRR FUIFIGUT somaeet oV ofedleyel 6o Mareh e fearst,
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The function of the brake equi pnment according to the first enbodi nent of the
present invention is now explained in nore detail on the basis of the
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The third conpression spring 8 is simlarly relaxed, so that the brake
wedge 12 is set inits

Released brake

Fig. 1 shows the lefthand brake circuit of the brake equipment in released or deactivated
state. For this purpose the electromagnet 4 is supplied with energy, draws the brake
pincer arm 10 against its lefthand end face functioning as an abutment and in that case
maximally tightens the first compression spring 3.1. The adjustment path of the brake
pincer arm 10 relative to the rail 1 is so dimensioned that in the released state the movable
brake lining 2 and the fixed brake linings 5 do not contact the rail 1 and the brake surface
1a. The second compression spring 6 is therefore relaxed and the movable brake lining 2
set in its starting position protruding furth_est from the brake wedge 12. The third
compression spring 8 is similarly relaxed, so that the brake wedge 12 is set in its
lowermost starting position. In addition, the fourth compression spring 3.2, which is stiff by
comparison, is relaxed, since no forces act on the brake wedge mount 13.

In this released state the electromagnet 4 only has to be supplied such an amount of
energy that it maximally stresses the first compression spring 3.1. It thus does not have to
work against, in particular, the fourth compression spring 3.2. The lift cage and the brake



| ower nost starting position. In addition, the fourth conpression spring 3.2,
which is stiff by conparison, is relaxed, since no forces act on the brake
wedge nount 13. In this released state the el ectronagnet 4 only has to be
supplied such an amount of energy that it nmaxinmally stresses the first
conpression spring 3.1. It thus does not Hdve to work against, in
particular, the fourth conpression spring 3.2. The lift cage and the brake
14 equi pnent fastened thereto can nove vertically relative to the rail 1
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the brake equi pnent at a storey stop. After the 1|ift cage has been brought
to a standstill by way of a support neans by a drive unit (not illustrated)
at storey |gtoedy dtte el ectronagnet 4 is deactivated. The first conpression
spring 3.1 thereby partly relaxes and presses on the brake pincer arm 10,
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Advant ageou?1 t he el ectrorrag et 4 therefore has to apply only a
rel atively St EPEETGSSIORSRER So maxi mal |y stress the biased first

conpression spring 3.1 and thus rel ease the brake equipnent. A nornal force
e b e Sshirts SALPRebd Bt el 28R SR BRSSPy
cont act t hestfllaédertéd on the lever arm, which lies above the pin 11, of the brake pincer arm 10.
Correspondingly, the lever arm, which lies below the pin 11, of the brake pincer arm 10
exerts a force F2 on the fourth compression spring 3.2. Since the ratio i between upper
and lower lever arms of the brake pincer arm is selected to be greater than 1, this
translation amplifies the force exerted by the first compression spring 3.1 on the second
compression spring 3.2 so that F2 = i x F1 > F1. Advantageously, the electromagnet 4
therefore has to apply only a relatively low force in order to maximally stress the biased
first compression spring 3.1 and thus release the brake equipment.

A normal force N1, which results from the tightening travel s of the second compression
spring 6, acts on the movable brake lining 2 until the fixed brake linings 5 contact the rail 1.
Since the spring stifiness c6 of the second compression spring 6 is selected to be
relatively low this normal force is similarly relatively low, thus N1 = c6 x s.

A normal force FLNy therefore acts in the fixed brake linings 5, which normal force
corresponds with the significant proportion of the force F2 exerted by the second
compression spring 3.2 on the brake wedge mount 13: FLNy =F2 - N1 =ix F1.



Since the spring stiffness c6 of the second conpression spring 6 is selected
to be relatively lowthis normal force is simlarly relatively Iow, thus Nl
= c6 x s. Anormal force FLNH therefore acts in the fixed brake |inings 5,
whi ch normal force corresponds with the S|gn|f|cant proportion of the force
F2 exerted by the second conpression sprilig 3.2 on the brake wedge nount

13: FLNH=F2 - N1 ~i x FI. 15 1In the exanple of enbodinent the |ift cage
is held at a storey stop by two constructionally identical itenms of brake
equi pnent according to the preferred enbodi nent of the present invention,
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coupl e betfween the fixed brake linings 5 and the rail 1 and the novabl e
brake 1i ni n(f,fcreenal ns inits starting position shown in Fig. 2. Wthout the
fixed brake linings 5 the entire weight force G would be supported at the

rail I only by way of the abj e gs 2. Sipce only a nornal
force N3 = cos(wedge angl e;TPE( JQ’%&[’—@ gétcg t he vve&@e surface 9 and, in
addition, the coefficient of friction in the wedge surface is relatively
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to equation (1), which would cause sSagging of the t cage in the case of

hol di ng of the brake equipnent at a storey stop unt|I t he adj ustnent, which
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in the release state wo ve to apply a correspondlngly hi gher energy
in order for this force

Without the fixed brake linings 5 the entire weight force G would be supported at the rail 1
only by way of the movable brake linings 2. Since only a normal force N3 = cos(wedge
angle) x F2 < F2 acts in the wedge surface 9 and, in addition, the coefficient of friction in
the wedge surface is relatively small so as to ensure easy displaceability of the brake
wedge 12 in the brake wedge mount 13, the brake wedge 12 was caused to slide on the
wedge surface 9 under the action of the above-explained spring force F1 according to
equation (1), which would cause sagging of the lift cage in the case of holding of the brake
equipment at a storey stop until the adjustment, which is described in more detail in the
following, leads to a sufficient increase in the normal force N3. Alternatively, an
appropriately higher bias of the first compression spring 3.1 would have to be provided in
order to appropriately increase to F2 = i x F1. Then, however, the electromagnet 4 in the
released state would have to apply a correspondingly higher energy in order for this force
to hold the equilibrium weight.

In a second embodiment (not illustrated) of the present invention there is provided, instead
of the fixed brake linings 5, a first adjustment limiting means which is functionally identical
with the second adjustment limiting means 7. This first adjustment limiting means



to hold the equilibriumweight. In a second enbodi nent (not illustrated) of
the present invention there is provided, instead of the fixed brake |inings
5, a first adjustnment limting means which is functionally identical wth
the second adjustnent limting neans 7. This first adjustnent |imting neans
16 conpletely blocks a novenment of the bilfike wedge 12 al ong the wedge
surface 9, i.e. fixes the brake wedge 12 in its starting setting. Wen the
first adjustnment limting neans is activated the novable brake lining 2,
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cage. In the case of an energency stop the lift cage, with intact support
nmeans, can ge r et arged by the brake equipnent to a standstill if, for
exanple, t ke of the drive unit fails or a control defect is
present. In addition, for safety reasons it can be required that the

remai ni ng brake e UI ment, even in the case of failure of ogg of th
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Fig. 1, the electromagnet 4 is deactivated whilst the |ift cage travels
al ong the r%gqlprgentphsglffm ag pverload state at least does not further accelerate.

In the present case (with two items of brake equipment) each item of brake equipment
must thus individually be in a position of supporting the excess weight force U of the lift
cage. Correspondingly, each brake circuit has to exert, by comparison with the afore-
described holding at a storey stop, a significantly higher friction force on the rail 1. In the
case of an overload state of 125% of the normal load and a weight difference of 50% of
the normal load between counterweight and cage there thus results the requirement for a
braking force increased by the factor three and thereby also a correspondingly increased

normal force.

In the case of an emergency stop, proceeding from the released state according to Fig. 1,
the electromagnet 4 is deactivated whilst the lift cage travels along the rail 1. The first
compression spring 3.1 thereby rotates the brake pincer arm 10 about the pin 11 towards
the rail 1. In this connection initially the movable brake lining 2, which is correspondingly
biased by the second compression spring 6, comes into frictional contact with the rail 1.

The normal force then produced by the second compression spring 6 produces a friction



conpression spring 3.1 thereby rotates the brake pincer arm 10 about the pin
11 towards the rail 1. In this connection initially the novabl e brake
lining 2, which is correspondingly biased by the second conpression spring
6, comes into frictional contact with the rail 1. The normal force then
produced by the second conpression spring % produces a friction 17 force
which acts on the novable brake lining and which seeks to entrain this in
the direction of the novenent of the brake equipnment relative to the rail

1. If the | fdrte ovhiph, adteron marrpivablermub@ lnumgtérwa%mhokaukwbokwraimens tilehe
novabl e brake 1. nin ced war dl n tha rains, t he
br ke vedge StestgRict e marerdeias 85 rae BHGP DR ralftve 20l T T w83 <BaE ot

t he wedge aekar@nﬂet hovbs a}eetnoaﬁydgbwhﬁ/atdlw hen ¢es nidvabler aiaaewmit@ 23U displaded
outwardly. and f|x d brake |inj re thereb rev nt ed
Promstili ol ied Bonitetrabis o upat edoe 12 RRh POt ohdss BRI SH 3% her
t akes pl acewedge unfacelyy by way of the novable brake Iining 2. On the other
hand, the outwardly mgrating brake wedge nount 13 stresses the fourth
conpression spring 3.2 and thereby, by way of the brake pincer arm 10, al so
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The brake pincer arm 10 in that case runs against the abutment which is formed by the
end face of the electromagnet 4 and which prevents further compression of the first
compression spring 3.1. If the movable brake lining 3 together with the brake wedge 12
now displaces further upwardly and in that case urges the brake wedge mount 13 further
outwardly then only the fourth, stiffer compression spring 3.2 and a spring stiffness defined
by the brake pincer arm 10 or other components of the brake equipment are further
stressed. Through this switching over from the first, softer and fourth, harder compression
springs 3.1, 3.2 arranged in series exclusively to the fourth compression spring 3.2 the
stiffness of the first tightening means 3 progressively increases.

[n the case of an emergency stop the further electromagnet 7.2 of the second adjustment
limiting means 7 is activated. This presses the wedge 7.1 into the wedge surface 9, which
limits the displacement of the brake wedge 12 along the wedge surface 9 and stops the
movable brake lining 2 in the middle setting.



stiffness of the first tightening neans 3 progressively increases. In the
case of an energency stop the further electromagnet 7.2 of the second
adjustnment |imting neans 7 is activated. This presses the wedge 7.1 into
the wedge surface 9, which |imts the displacenment of the brake wedge 12

al ong the wedge surface 9 and stops the M8vable brake lining 2 in the

m ddl e setting. 18 In this mddle setting the |Iefthand brake circuit exerts
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opposite t OstPersged ?n this connection it is obvious that the adjusted movable brake lining prior to
release of the brake equipment is moved initially in the direction of its normal position
which, for example, is defined by spring 8. This can be achieved in that the brake
equipment is moved in a direction opposite to braking. In this connection it is to be noted
that a lefthand and an oppositely directed righthand wedge surface, as shown in Fig. 3, are
so matched to one another in the length thereof that in every case an air gap arises at the

actuator 4 when the brake equipment is moved in the direction opposite to braking.

The fixed brake linings 5, which together with the movable brake lining 2 are biased by the
first tightening means 3 and released by the electromagnet 4, come into contact with the
rail 1 only when the electromagnet 4, when the lift cage is stationary, is deactivated, since
the movable brake lining is biased by the second compression spring 6 towards the rail 1
and comes into contact with the rail 1 before the fixed brake linings 5. They prevent, in the
case of a storey stop, sagging of the lift cage, but do not function in the case of an
emergency stop so that the movable brake lining 2 adjusts and thus the braking force

increases to the value limited by the second'adjustment limiting means 7. On use of the



The fixed brake linings 5 which together wwth the novable brake lining 2
are biased by the first tightening neans 3 and rel eased by the

el ectromagnet 4, cone into contact with the rail 1 only when the

el ectromagnet 4, when the lift cage is stationary, is deactivated, since

the novabl e brake lining is biased by thet8§econd conpression spring 6
towards the rail 1 and cones into contact with the rail 1 before the fixed
brake linings 5. They prevent, in the case of a storey stop, sagging of the
lift cage, trdke 8quip@entshodiniiniFig. 13 drincthedixed bfakaniningsare significaitypoaiedtimtie t he
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construction of the wedge surface. As can be seen in Fig. 3, the novable
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smal |, because, for exanple, the fixed
the rail and thus particularly strongly increase the braking force in the event of an

emergency stop in one movement direction.

A further advantage of the present invention manifests itself if the friction force between
rail 1 and fixed brake lining 5 is erroneously too small, because, for example, the fixed
brake lining or the rail has wear or is contaminated so that the coefficient of friction
reduces. If in the case of a storey stop the friction force applied by way of the fixed brake
lining is insufficient, then the lift cage sags slightly as described in the foregoing. The
movable brake lining 2 thereby adjusts until the stress, which is increased by its
adjustment, of the first tightening means 3 is of such a height that a sufficient friction force
is produced. To that extent the present invention makes available safety-redundant brake
equipment which in the case of an erroneous too-small friction force at a storey stop
automatically readjusts until a sufficient friction force is present in order to securely hold
the lift cage. This adjusting movement could be detected by a sensor, whereby sagging at
the stop is detected and appropriate maintenance operations could be initiated.



brake lining or the rail has wear or is contam nated so that the coefficient
of friction reduces. If in the case of a storey stop the friction force
applied by way of the fixed brake lining is insufficient, then the lift
cage sags slightly as described in the foregoing. The novable brake |ining
2 thereby adjusts until the stress, whichZ0s increased by its adjustnent,
of the first tightening neans 3 is of such a height that a sufficient
friction force is produced. To that extent the present invention makes
avai | abl e sgfeetfyit bradingdant brake equi pnent which in the case of an
erroneous too-small friction force at a storey stop automatically readjusts
until a sufficient friction force is present in order to securely hold the
lift cage. Higi 4 shoysitte bakewgeipetent dothedabe ofl feeddlecbrakinga Essastally, thiscaledsy
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adjustment linmting means 7 in the mddle setting. Correspondingly, the

normal force exerted by the fourth conpression spring 3.2 increases and
thus the brakd Bgubtigaravarsf the mvablearaid linink 2, by which the fourth compression spring

3.2 is stressed, is thereby increased above the value achieved in the case of an

emergency stop, in which the adjusting movement is stopped by the second adjustment
limiting means 7 in the middle setting. Correspondingly, the normal force exerted by the

fourth compression spring 3.2 increases and thus the braking force acting on the rail 1.

Advantageously this maximum braking force is achieved only in the case of free-fall
braking, whereas the activated second adjustment limiting means limits the braking force
in the case of an emergency stop to a lower value and thus avoids unnecessary loadings

of the guide rail 1, the lift cage, the brake equipment and the passengers.

Since a free fall can take place only in downward direction in general only one side of the
brake equipment (in the illustrated example, the lefthand side) is furnished with a
corresponding adjustment stroke and the other side has a correspondingly reduced
adjustment stroke. Obviously, however, further adjustment limiting means for definition of
intermediate brake values could be used.



Advant ageousl y this maxi num braking force is achieved only in the case of
free-fall braking, whereas the activated second adjustnent limting neans
limts the braking force in the case of an energency stop to a | ower val ue
and thus avoi ds unnecessary |oadings of the guide rail 1, the lift cage,

t he brake equi pnent and the passengers. Si2ice a free fall can take pl ace
only in downward direction in general only one side of the brake equi pnent
(in the illustrated exanple, the lefthand side) is furnished with a
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equi pped, inatdepshsi haling fode ibrebdadragnet 7.2, with a spring detent
system whi ch enabl es pressing away of the adjustnment linmting neans if a

definabl e holding force is exceeded. Alternative enbodi nent Figures 5A to 5D
show an al t gdipitiveenasidiRéntent of the novabl e brake lining 2 by an

eccentric disc 12" in the aifferent br aki ng situations of 'released' (Fig.
5A), 'storey stop' (Fig. 5B), 'braking downwards' (Fig. 5C) and 'braking
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corresponds In its basic construction to the afore-describ
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brake wedge nount 13 of the first enbodi ment so that t | owi ng

const ruct i offeirgtignidodsmenti ght eni ng neans, actuator and the like is not
illustrated. The eccentric disc 12' is resiliently confined relative to the
eccentric nount 13' by a centring SPI’I ng or a detent (not illustrat e\% and
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Fig. S5A SO?GIH@J aft 1Pe RV AR disdT Akidh i8 nilintd; at%'é&@erﬁhc WRint $8TE bk irdBtaBles O
t akes over function of the first brake lini n? , protrudes beyond the
about a pin 14. The eccentric mount 13' corresponds fo that extent with the hrake wedge
mount 13 of the first embodiment so that the following construction with first tightening

means, actuator and the like is not illustrated.

The eccentric disc 12' is resiliently confined relative to the eccentric mount 13" by a
centring spring or a detent (not illustrated) and is biased by this centring spring or the
detent into the setting shown in Fig. 5A, so that the movable brake lining 2', which at the
same time also takes over the function of the first brake lining 5', protrudes beyond the
contact plane of a cam disc 12'a fixedly connected with the eccentric disc 12' when the
brake equipment is released (Fig. 5A). A further brake circuit advantageously consists of a
fixed brake lining 5, which is connected in already illustrated mode and manner by means
of compression spring 3.2 and pincers 10 with a first tightening means, actuator and the
like.

in the case of a storey stop the eccentric mount 13' is pressed, when the lift cage is at
standstill, by way of the brake pincers (not illustrated) like the brake wedge mount 13 of
the first embodiment by the first compression spring against the rail 1 in that the

electromagnet is deactivated. In this connection a resilient region 6' of the control cam



contact plane of a camdisc 12'a fixedly connected with the eccentric disc
12' when the brake equipnent is released (Fig. 5A). A further brake circuit
advant ageously consists of a fixed brake Iining 5, which is connected in
already illustrated node and manner by neans of conpression spring 3.2 and
pincers 10 with a first tightening neans, 28ctuator and the like. In the
case of a storey stop the eccentric nount 13" is pressed, when the |ift cage
is at standstill, by way of the brake pincers (not illustrated) like the
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transmts thereto in friction-Iocking manner t he substantial proportion of
the braking force (Fig. 5B). If the electromagnet is deactivated in the
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Through the tightening by means of cam and eccentric disc and the outward displacement
of the eccentric mount 13' the normal force acting on the movable brake lining 2 increases
so that the friction force or braking force, which is now transmitted substantially by way of
the brake lining 2', 5' contacting the rail 1, increases to such an extent that a value
sufficient for an emergency stop is attained.

Depending on the respective travel direction (upwards or downwards) the cam 12'a
together with the eccentric disc 12' defines the tightening of the brake equipment. Thus,
for example, in the case of braking downwardly, as illustrated in Fig. 5C, the brake
equipment is substantially tightened and a correspondingly high braking force is built up.
Thus, a free fall of the lift cage can be safeguarded. In the case of braking upwardly, as
apparent in Fig. 5D, the brake equipment is comparatively less tightened by the cam 12'a
rdtating in reverse direction, whereby a correspondingly lower braking force sets in.

In this embodiment as well an adjusting movement can from case to case be limited by



the brake lining 2', 5 contacting the rail 1, increases to such an extent
that a value sufficient for an energency stop is attained. Depending on the
respective travel direction (upwards or downwards) the cam 12'a together
with the eccentric disc 12' defines the tightening of the brake equi pment.
Thus, for exanple, in the case of braki ng2downwardly, as illustrated in
Fig. 5C, the brake equipnment is substantially tightened and a
correspondi ngly high braking force is built up. Thus, a free fall of the
lift cage cmaheosarlﬁ( egmarndml.umlitmgtmeansaamanfthéafoaétiongl mpva?]@h\mf thﬁgeco&ﬁtbiaﬁent
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t here was discyssion only _of the coefficient of friction. Qoviously the
desi gn can &Pg:m?gkgs"ﬂ?%ﬁﬁﬁﬂ%ideration di f ferences between coefficient of
static friction and coefficient of sliding friction. 24 Patent clains 1.
Brake equi pnent for holding and braking a |lift cage in a lift installation,
the brake equipnment is arranged to be novable relative to a brake track (1)
along this brake track (1) in tw directions of travel, the brake equi pnent
i ncludes a nmount (13) with a brake lining (2, 5 and a first tightening
means (3), the nount (13) together with the brake lining (2, 5) is
rel easabl e by an actuator (4), in unrel eased, activated state the brake
equi pnent biases the first tightening neans (3), the nount (13) and the
brake lining (2, 5) against the brake track (1) by a biasing force, wherein

when the brake equipnent is at standstill the brake 1lining (2, 5) produces
a holding force acting in both directions of travel, which holding force



I's defined substantially by the biasing force, characterised in that in
unrel eased, activated state of the brake equipnent and a follow ng rel ative
novenent of the brake equipnent in at |east one of the directions of travel
a part of the brake lining (2, 5) automatically retightens the first
tightening neans (3) and thus the tighteni2dg force acting on the nount (13)
and the brake lining (2, 5) and thus produces a braking force directed
against the direction of travel of the brake equipnment, which braking force
is defined substantially by this retpglaheqgehsti ghtening force. 2. Brake
equi pment according to claim1, characterised in that the brake lining (2,

5) is multi-part, wherein the nmulti-part brake lining (2, 5 can act on a
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5. Brake equi pnent accordi to one clainms 2 4, characterised in that
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one of clainms 2 to 5, characterised in that the novab l'ining %
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novenment of e novab 'inin when rel ative novenent occurs

bet ween br aﬁléeCt'@quf Hﬁ%@i@fﬁiﬂjbf@ka@éupﬂ@@k whigh brakingfaice ie dafinadesibstaptiaydivng
to claim 1, ehanabidd fffediny fh@d. the brake lining (2, 5)

2. Brake equipment according to claim 1, characterised in that the brake lining (2, 5)
is multi-part, wherein the multi-part brake lining (2, 5) can act on a common brake surface
(1a) of the brake track (1) and the multi-part brake lining (2, 5) arranged in the mount (13)
comprises a fixed brake lining (5) and a movable brake lining (2), wherein the fixed brake
lining (5) together with the movable brake lining (2) can be biased by the first tightening
means (3) and released by the actuator (4).

3. Brake equipment according {o claim 2, characterised in that the a major part of the
holding force defined by the biasing force acts by way of the fixed brake lining (5) when the
brake equipment is at standstill and a major part of the braking force defined by the
retightened tightening force acts by way of the movable brake lining (2) when the brake
equipment is moved.

4, Brake equipment according to claim 2 or 3, characterised in that the movable brake
lining (2) is biased against the brake track (1) by a second tightening means (6) when the
fixed brake lining (5) is in contact with the brake track (1).



is mounted by way of an eccentric disc (12') in the nmount (13), which is

| oaded by the first tightening nmeans (3) and the actuator (4), wherein the
eccentric disc (12') causes the adjusting novenent of the brake lining (2,

5) when novenent of the brake equipnent relative to the brake track occurs.
8. Brake equi pnent according to claim?7, @aracterised in that the eccentric
disc (12') has region of lower stiffness (6). 9. Brake equi pnent according
to any one of the preceding clains, characterised in that the brake

equi pment  f&ir t heBrake reyjuighesnt aaddofditig a6l dmet BERlairhs 1P t ry maasaerweaclh ihat at

first setting bloc no of the bra 5 in
' Second setnRIGSS AaREL TP IEhaY (HENTIED biRgehave enpbls raksa L 3R
(2, 5). 10.itBidnetingmuoverment. according to claim9, character| sed in that |t
conprises a second adjustnent limting neans (7) which in a first setting
(Figs. 1to 3; 5Ato 5C) limts an adjusting novenent of the novabl e brake
| idni ntg (2) &nd iBraRe ?@;t@.?mbmadg?mwg(ﬁ gnle %f draighs 2 99)5, r@iﬁfﬁ:tm&ilh“ﬁata{he
adj usti ng novenen he novabl e e lin ui
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equi pnent accordi ng.,to ani%b? ga% \M%recedl cl ai ns, g

that it conPPYLRMORHGINRPIE T Gi"PE‘Q ) wheny %‘(Etmu%}’te&?%?c%% SMEERPHRKE( 4)
and the fi r@u.pmérgtah@mgn@tmrﬁ (3), wherein both brake circuits each have
an adjustabl e brake lining (2, 26 5) or wherein one brake circuit has an
adj ustabl e brake lining (2, 5) and the other brake <circuit has nerely a

fixed brakez|ini pakéehuiphnt BEcdin Wblﬁiﬂfﬁﬂ'tctﬂ@@&éﬂbeﬂgnttlﬁ?atQh@bekézmmg (2, 5)
characterised in that the, adjustable l'ini nrﬁs of
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travel of tiihtdHiRKeRfsi(BMBAY ttﬁ@laattubtbe 3] wme.hrtag%ct:ésﬂﬁ& disk4(12Brcakees the
equi pnent accordlng to any one of the preceding cl ,. characterised

that the bragdi¢stiogunpyasianticd tag PEGelning (4 ArRAD 'EFHY?”‘%tdOfttH@ %?@K@W'P'&@R‘ is

const r uct edreptivd to elbradetrsikecOis. br ake drum connected, preferably
integrally, with a drive pulley of the drive wunit, V\/nerel n the two

directions of travel are determ ned by the radi aIIy forward or rearward

rotation ofgthe @faﬁg%ngﬁﬁnpéc&?@n@f@&ﬁnﬂf WhbrakRerisBY AP atiiei 88t 8kE ¢ ng
to one of clains 1 to characterised in that the brake
has region of lower stiffness (6).

9. Brake equipment according to any one of the preceding claims, characterised in
that the brake equipment further comprises a first adjustment limiting means which in a
first setting blocks an adjusting movement of the brake lining (2, 5) and in a second setting
makes possible an adjusting movement of the brake lining (2, 5).

10. Brake equipment according to claim 9, characterised in that it comprises a second
adjustment limiting means (7) which in a first setting (Figs. 1 to 3; 5A to 5C) limits an
adjusting movement of the movable brake lining (2) and in a second setting (Fig. 4, Fig.
5D) makes possible an adjusting movement of the movable brake lining (2).

11. Brake equipment according to any one of the preceding claims, characterised in
that the stiffness of the first tightening means (3) is progressive.

12, Brake equipment according to any one of the preceding claims, characterised in
that it comprises two brake circuits which are actuated by the actuator (4) and the first
tightening means (3), wherein both brake circuits each have an adjustable brake lining (2,



equi pnment is arranged, preferably in a paired arrangenent, at the lift cage,
wherein the brake track is a guide rail of the |ift cage and the two
directions of travel are determ ned by the substantially vertically upward
to downward novenment of the lift cage. 16. Method of hol ding and braking a
lift cage in alift installation by neans2ef brake equipnment which is
arranged relative to a brake track (1) to be novable along this brake track
(1) intwo directions of travel, which brake equi pment includes a nount (13)

with a br aj}%r'v&h'éké?ﬂoh&bre’fk)e cu%ﬁﬂ-@s%nt sﬂ%!é‘brafkéa}nﬁg {2h 5% BRd kel brakBY
(2, 5) can be rel eased ﬁﬁ‘ an actuator (4), which brake equi pnent further

conpri ses £IrPyitas mpepht @ XedPAEAINING ), wherein in unrel eased, activated
state of the brake equi prent the nount (13) and the brake [ini ng (2, 5 are
bi ased by the first tightening neans ai nst the brake track (1) by a

bi asi ng forlde, HakesguiRMasdl FicAiNGD 'E'c‘f1 ifhaiagterigad indhatithecadiysiahie B'fake
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in that through follow ng relative novenent of the brake equi pnent in at
| east one dfaV?Hé“&ﬁ Pféb?ieéﬁ'ﬁ’”ﬁﬂt relatiyg & therhsake tragk. t i ght eni ng nmeans (3) and
thus the tightening force acting on the mount (13) and the brake lining (2,

5) are automatically retightened by at |least a part of the brake [lining (2,
5) . 14. Brake equipment according to any one of the preceding claims, characterised |n

that the brake equipment is arranged at a drive unit and the brake track is constructed with
a brake disc or brake drum connected, preferably integrally, with a drive pulley of the drive
unit, wherein the two directions of travel are determined by the radially forward or rearward
rotation of the brake disc or the brake drum.

15. Brake equipment according to one of claims 1 to 13, characterised in that the brake
equipment is arranged, preferably in a paired arrangement, at the lift cage, wherein the
brake track is a guide rail of the lift cage and the two directions of travel are determined by
the substantially vertically upward to downward movement of the lift cage.

16. Method of holding and braking a lift cage in a lift installation by means of brake
equipment which is arranged relative to a brake track (1) to be movable along this brake
track (1) in two directions of travel, which brake equipment includes a mount (13) with a
brake lining (2, 5), wherein the mount (13) with the brake lining (2, 5) can be released by
an actuator (4), which brake equipment further comprises a first tightening means (3),
wherein in unreleased, activated state of the brake equipment the mount (13) and the
brake lining (2, 5) are biased by the first tightening means (3) against the brake track (1)
by a biasing force, whereby a holding force acting in the two directions of travel is
produced when the brake equipment is at standstill, characterised in that through a
fdllowing relative movement of the brake equipment in at least one of the directions of
travel the first tightening means (3) and thus the tightening force acting on the mount (13)
and the brake lining (2, 5) are automatically retightened by at least a part of the brake
lining (2, 5).



