| P1944E 1 Description Controllable Iift brake The invention rel ates
to a met ht#94fEcontrolling a |ift brake conprising a housing and a
brake unit which is novable in axial direction on a path between a
braki ng position and a starting positioﬂ and is disposed in operative
connection with at |east one pull unit and which is noved at | east by
means of a first spring force of at |east one brake spring. Lift

br akes onDesgiptieie hand have to rapidly respond in the case of
energency and stop the |ift cage and the counterwei ght w thout del ay
and on the other hand the lift brakes have to operate as quietly as
possi bl e Sontrdilabletlifidraisi ses arising when the lift brake responds do
not have a disturbing effect in the areas adjoining the lift
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spring force of the at |east one brake spring. The brake unit in that
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least one brake spring. The brake unit in that case accelerates under the action of the

spring force of the brake spring and presses against the brake disc in order to achieve a
braking action. The brake unit usually presses from one side and a further brake unit from
the opposite side against the brake disc such as is known, for example, from WO
97/42118.

In the case of an emergency it can be necessary for a lift cage of the lift installation to be
moved to an evacuation storey, for example for evacuation of persons who are trapped in
the lift cage. For that purpose the lift brake has to be released. If, however, no power
supply is available for the lift installation the lift brake cannot be released without
consequent dropping of the lift cage. In order to prevent dropping of the lift cage, the lift
brake has to be controllable so that the lift cage in the case of emergency can, for

example, be safely moved to an evacuation storey.

However, even in the case of normai operation of the lift cage it can be useful for the lift

brake to be regulable, for example for smoother braking.



It is an object of the invention to propose a sinple and efficient
p055|b|I|U‘J regulatlon of alift brake. The invention is

fulfilled by way of the features of theégndependent patent cl ai ns.
Devel opnents are indicated in the dependent clains. A core of the
invention consists in that for control or regulation of a lift brake
by neans of a stroke unit, which generates a stroke, at a pull wunit

of a brakk iR ebisctRiVRAENENtOR tapreRosgar sEp e(ﬁﬂda@c&?'%tpoés'P'i'WJ?r regplatien of
force is gemefskked by neans of a brake spring, wherein the first
spring force of the at |east one brake spring is reduced by nmeans of

a second spring force of a conpensating spring stressed by the stroke
of the stykenventién i half.héd‘ b bwaifeofcmgpféaﬁﬁés & theapleMMichOBalcA Alids.
at | east one brake unit novag le 1n axial direction on a path between

a br aki ngPPEIRMYS aredndicatedin thaglepedant 8AIMI.n addition, the lift

brake conprises at |east one brake spring which is dlsposed in
operative connection with the novabl e brake unit and which can be
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spring f Oétﬁﬂe%ltawmﬁaéé'n%réi’é@lé%tﬁéﬁé Lat aT?ﬁHI mvab!a%rémﬁrﬁt H'?ﬁéve'nﬁan't th axjal
operative connection wth a unit he at | east one pull unit an

t he br akedifgshion againgia ﬁlfé?smtﬁlerfﬁr@eﬂs geRasaled @wéa%ar@rof@dwﬁb%ﬁ@mgt wijetsirethe
by way of firsddrinbf6rcBRANE atl[84st SR8 HRAIR s%ﬁh@‘i@red%ed"%i/ méa.as obx s@bbhdﬂgmng
by neans of a cable or simlar, etc. pu uni t the brake un

can be sdOEEOfAFORPERSAINDISPHRG Bersed WWWW%@B‘%MP §gitof the Iif t
brake, wherein it can be arranged centrally, decentrally,

synnetrlcally asynmetrically, etc. throﬂgh t he housing of the lift

ot ako. | t1HeSTLPGRS ﬁ@@ﬁf'ﬁtﬁseatf'%ﬁ“ PR hpusing and at legstrnedirakmigaiimopable in axial
sui t abl e GRRAH 86 hi fih Bé'ﬁv%bﬂ% ErQ%n@%&h&Qaﬁé atsbe&nhg bésitisrks:- adEn%anLalnﬂ
unit can be, for exanple, a rod metal, a cable,”a wre cab

I'n principke Wpruﬁ‘?ﬁtat\}ﬁ'ﬁséﬁn%afﬁkgéﬁé?%lt"’é"cﬁ '§F’I58R%Eq i apgrative @pn@%qtlpwth
can be usgd nfyablePH WHH dnd WHERLAY be bRahdW inGRS RotkiRy. | Thd B8R bnd brake
non-sel f-1ocking stroke unit. Thus, for exanple, a ball cap unit, a

t r apezi uriPfiRg éXartuAifrst wringforseion-a soweblg braleeurit &he pigvable buake unit is in

etc., camdepaths e@nAsctidhvaka Wl tunit MEhdhle8sUtid pil Lkt LAS ! Hak%!rﬁrﬁt are
IS nnved in axial direction against the first spring force of th

| east oneellbﬁhfr@ém%ﬁprﬁ@r@w'%@aﬂsscoatﬂeqt%togﬂhek@f wAY pf suffaplsuBeanshior example

second spyctdis, 1HOeAdiIAG, W‘@Iuﬁ{g |b9qrﬁéa|%n(ﬁ’ &eﬁmsmﬁ%ﬁmm &SB! 11He pmhurﬁhof the
can be dIS osed or arranged in or near the stroke unit, the amount of

the first "%'ﬁ‘:‘r MR GfﬁBrQ?eS%farﬁaﬁéefétthﬁte'hﬁo%ﬁés shrakgh dps inRYsing o dbr i dbrake.

the amu%hé?émtlh%aﬁet%)%@aﬁﬁéd r&ﬁnfré]!&c %e@ént?&h? §ﬁﬁﬁ§ﬂ§§ﬁy %yﬁ*l?ﬁét%l]y etc.,
| PL944E 3 The novenent of the stroke unit he axi al

novenent tBroughihedheusing aiithe ldfhhrab@- Hag alﬁwoaﬁal@!ew th@aﬁ%uwf toe preapged in a
one act uafRsbis BNEEEAIBN Wiidldd NBe Hol.8KS dm'hé lift MR ET Thd eIl aflituédPbe, for
can also be integrated in the stroke Unit. In that case, a manual 'y’
oper abl e §¥@Vle; aZodat Hetak 3 Glee 2 (i cable, §isi ndl e unit, a notor, a
hydraulic unit, a stroke magnet, etc., can be used as at |east one
actuator. The at |east one actuator can accordlng to the invention be
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brake spring is reduced by the amount of the second spring force of the compensating
spring.



Alift brake frequently conprises at |east one el ectromagnetic coil,
wher ei n t K&'94¢E| east one el ectromagnetic coil can be arranged in the
housi ng. The el ectromagnetic coil is in that case used for holding
the brake unit in a starting position. I'n the starting position no
braking action by the Iift brake takes place. An additional
possibility for reducing the first spring force of the at |east one
brake spring in the nmethod according to the invention can be achieved

in that imhaddivbhRnt bOtheNaroRE 4R hraRhid the Qi.&%@&engé?ﬁ &%@smatunﬂgcan be
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enbodi nent illustrated in e figures, in whic
control of the lift brake. By way of example, an acceleratlon sensor, an incremental
transmitter, an incrementing motor, a position sensor, a speed sensor, etc., comes into

consideration as sensor unit.

A lift brake frequently comprises at least one electromagnetic coil, wherein the at least one
electromagnetic coil can be arranged in the housing. The electromagnetic coil is in that
case used for holding the brake unit in a starting position. In the starting position no
braking action by the lift brake takes place. An additional possibility for reducing the first
spring force of the at least one brake spring in the method according to the invention can
be achieved in that in addition to the second spring force of the compensating spring use
is made for that purpose of an electromagnetic force of the at least one electromagnetic
coil. The at least one electromagnetic coil could also be used for the purpose of
completely releasing the lift brake, i.e. the magnetic force Fy is either with or without the
second spring force Far greater than the first spring force Fgr of the at least one brake
spring BF, and the force resulting therefrom is Fy = 0. The first spring force Fge is thus
cancelled by the magnetic force Fy either with or without the second spring force Far. A
release of the lift brake thus means that the brake unit has no braking action and, for



Fig. 1sho
brake in
a startin
cap unit,
cap unit

%ift brake in a braking position, Fig. 2shows the lift
ﬁﬁrggﬁ | at ed braking position, Fig. 3shows the lift brake in
g position, Fig. 4ashows a plan,view of an exenplifying ball
Fig. 4bshows a cross-section tﬂhrough t he exenplifying ball
in a starting position, Fig. 4cshows a cross-section through

h xenplifying ball cap unit in stroke position,
the e rrpeX<'51n>|/pIe,gno Ionger%ag contact with the brake discpby the brake lining.

Not only the stroke of the stroke unit by way of the actuator, but also the magnetic force of
the at least one electromagnetic coil can in that case be controlled, regulated or varied by

the control unit.

An advantage of the invention consists in that through the stroke unit, which acts on the
brake unit, and the compensating spring the first spring force of the at least one brake
spring can be regulated and thus, for example, a reliable possibility for controlled
movement or controlled lowering of a lift cage to an evacuation storey in the case of an

emergency can be offered.
A further advantage of the invention consists in that in the case of an emergency a
smoother braking without transgressing safety standards can be performed for the lift cage

by way of the method according to the invention.

The invention is explained in more detail on the basis of an exemplifying embodiment

illustrated in the figures, in which:

Fig. 1 shows a lift brake in a braking position,

Fig. 2 shows the lift brake in a regulated braking position,

Fig. 3 shows the lift brake in a starting position,

Fig. 4a shows a plan view of an exemplifying ball cap unit,

Fig. 4b shows a cross-section through the exemplifying ball cap unit in a starting
position,

Fig. 4c shows a cross-section through the exemplifying ball cap unit in a stroke
position,

Fig. 5 shows a braking diagram of the lift pull brake according to the invention,



1P1944E 5 Fj g.._6ashows a further exanple of a |ift brake, Fig.
6bshows a'ég%ﬁﬁon through the z-y plane of the further exanple of a
lift brake and Fig. 7shows a control systemfor a regulated |ift
brake. Figure 1 shows an exanple of a |ift brake in a braking
position. In this exanple the |ift brake conprises a housing 4 in

whi ch at Iea t two brake springs BF for generatlng a further spring
force FBFFig 82arr angeys afdther gxaivele ghp ift8rakgni ch i s novabl e in axi al
direction, with a brake lining 2. The brake lining 2 in the braking
position Bresses by virtue of the first spring force FBF of the at

| east twolir QRe sprPhRYys BlseCt!i@aihﬁ%’Shéh%F'dH%aﬂﬁ @‘dhqfurﬂ)sprfeh@mypmﬁg.lﬁéarake
side of the brake ughd 3 with a braking lining 2 a further brake unit
9 with a brake lining 2 presses against the brake disc 1. It is

t hereby possible, for exanple, to brake a lift cage (not illustrated)
of a liftFignstall at biivs 4 BEntAX 3y for'h fcBBlafRSR kN emergency. The
brake unit 3 is disposed in operative connection with a pull unit 6
and in this exanple is fixedly connected with the pull unit 6. The

brake uni Figdrea@hblE aRWarmpld bf § nﬁad?altéemf&bmgf ﬁmo?.“elth%C&aHJp@é the lift
exanpl e b%@a casting, mlling, punchi ntg(%?etc or can be join
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construction and can be tics materi al cera
etc. The @lRAtionYHh brake "WP@?r Jcﬂ'é bratedingtg 4 Wéh%%mg)%ltlé@m&sa‘% >byofrrrtue

i n centr egk tA&AREEpring HREBISH of ﬂﬂe%@@é@PMoQﬁaR@ §d?|an%Fh ?‘aﬁhﬁ% ttakSdi€c 1. On

stroke unit 5. The stroke unit 5 is disposed in operative connection

with the BEIGPPasite side Ofrm%brak% Upiy3 witha baaking, lining 2 RRuther brakgeunit 9 with a
arranged @hk&lining 4 Pl%s%ﬁ hgdiRéttth® b?éket E*@é 1@ ﬁ@é’ﬁ‘@éﬁ bés sﬂ%éc%r example, to

direction of the unit 6 and thus of the brake un|t

gener at ek & H%\Fé‘ﬁéh@obf”uﬁﬁ%teﬁ} QR@ lfhl"ﬂs'@'aéi@”'oﬁort%n}@lﬁ in the t08$ io§ an
produced éMedgBady.t he stroke unit 5 generates a stroke or a novenent

in axial direction. How this stroke is generated depends on the

stroke unit 5 used. Thus, for exanple, a ball cap unit, a hydraulic

cyl i nder, Tre @rﬁké‘dh@SWQUFspo&dtrﬁ%B@?a‘tlb'@béme%ﬁ&\ wmh b, poﬁtLﬁ:nt’G &RinRis 'é§§r?lp|e
as the strgke unit 5. For tﬁeneratln he stroke the stroke unit for

this pur gddEedprenesies wih the aell ugihg Ehﬁékaéﬂeg@ﬁ@r%m the pulhpeit § can befermed
stroke gemeh ahé Bc ol exaniple ) ath%lsﬁngS PhilMA, epdr\@hlﬁ é’fé beast b@f&ﬁ]eg%%ether

cap as is described in Figure 4, a screw unit, [n addition
stroke uriWay ebspiighle Beas fier Bemplepy FCVGWaQW”B@'“& glsingy welding, etc. In this

example the pull unit 6 is of rod-like construction and can be made of plastics material,
metal, ceramic, etc. The pull unit 6 can protrude through the housing 4 centrally or in

centred manner. Arranged in connection with the housing 4 is a stroke unit 5.

The stroke unit 5 is disposed in operative connection with the pull unit 6. Thus, it (5) can,
as in this example, be arranged at or on the pull unit 6 so that a movement in axial
direction of the pull unit 6 and thus of the brake unit 3 can be generated. The movement
of the brake unit 3 or of the pull unit 6 is produced in that the stroke unit 5 generates a
stroke or a movement in axial direction. How this stroke is generated depends on the
stroke unit 5 used. Thus, for example, a ball cap unit, a hydraulic cylinder, a spindle unit, a
trapezium thread unit, etc., can be used as the stroke unit 5. For generating the stroke the
stroke unit for this purpose comprises at least one stroke generating unit 5.1. The stroke
generating unit 5.1 can be a spindle unit, at least one ball cap as is described in Figure 4,

a screw unit, etc. In addition, the stroke unit 5 can enclose the pull unit 6 and be fixedly



| P1944E 6%onn§ct ed with the pull unit 6. In this exanple a ball cap
unit with! 7 of steel, plastics material, ceramc, etc., is used
as stroke unit 5 for generatl ng a novemgnt in axial di rectlon of the
brake unit 3 or of the pull unit 6. By novenent in axial direction

there is to be understood a m)verrent along the x axis in a Cartesian

co-ordinate system Obvi ous]| % is possible in accordance with the
i nvent i onCeBIECtedavity theipgll ypit 5“ frtbs araerig arall £eB uait Mith dgbn ¥ ohsteeh plastics

br ake uni aterfl, éa‘ramt&e el s Usdd a8 dirbk@ninis Bafol YeniatifEtd AdbvEMenY in %xial
coordi nates in Cartesian co-ordinate system. A conpensating Sﬁl‘l ng

AF is str@iEesdign 89@%65%%?%%@( the pathERi OIBYtWGQ'@ﬁ‘éF‘aQ’@i digestiprdneye is to
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conpensat { i%y PepRibIRgN Aecerdancey with |the divesiieny forrthe rﬁt@k%%@ﬁpﬁ {4 plsaggenerate a
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For that purpose tg%&&s@a unit 6 has a term nal so that th

conpensat PHEaLES N A Forsdisptesysiem)- 1t is equal |y possi bl e f or
t he conpensating spring AF to be |ntegrated in the stroke unit 5 or
in another unit of the lift brake, for exanple in the brake unit 3,
in an actd&PBPeRsating spring AR ifstigssed by thegempratesmavemen o thegangrajed staeke

a separ at & tH8kstroldurit®s h&{{ﬁéﬂ'tﬁlr&;setthé’ cbﬂnbéné&'ﬁ 8prirfgeAe fsaéléﬁ%emn SEQatlve

stroke or the nmovenent in the case of the str@{e unit 5 1s usual %
ef f ect ed BRPNERICACYIRNGstpke HRl- Th copRRASTENG 8P A Far adeljugiiatedin this

first Spré%pﬂlﬁ}ﬁ'rfgeerﬁﬁ:dnﬁgntt be aﬂ%ndj&ﬁ@éhlmegir@%@uﬁ% 'oﬂghggulpumtté‘eF@tlthat

| east one brake spring can be control regul at ed nmeans of
the movenRRPOSSH tr\eh%”'%t”r"bﬁehal?n? ttempinay3 ﬁ‘étﬂﬂﬁéttb? Oarrtp&ﬁsqi@gaswaau%‘f can be

| ever, Dbudtrdsted.S Italk%uﬁﬂ’sﬁ Fb@liﬂe &y M%eccﬁnﬂgﬁtsé’ﬁﬁgsé’drﬂ@@l: %’“b% mt%gfﬂ?édD'fn the
a stroke 0gnet a hydraulic unit, as actuator 8. The control

or regul aokR Wit § I‘i’é "?‘r@O%tﬁﬁhtm'be ﬂ'?fé"féé’ﬁl@t & eemple b’btf'@f brake a@itvd. tim an

the hel p fhufoc@NbtcO! IBaditioM)iiC PAR)SchMNBRRG! 8 abbhdled BS ASLARLER urh in the
but not illustrated in this exanpl’e. For that purpose the actuator 8

is connecﬁ%ﬁ'”ﬂf \W%?y“fbt?ra%ﬁ sui tabl e comuni cations network, for exanple
a wire-bound or wire-free comruni cati ons network, a radlo

comruni cations_network, etc., with the control unit. Alift control
unit of d>eneretiamek Hel slraksnorotheameusmaent B tini saseanf, the gitrokg Al 2 is weually

used as CéHaklealbyWH dotudiér 8. mﬁjseﬁférﬁ}bﬁn%hﬁcé géﬁeréléélsy tnénrgi PR F6kcb Ryr of
t he br aki n%]e?osmlon Thi s means virtue of first Sprin

force FBRENGR! {38t e Prake sPenb BEofithe §blﬁaﬁg3r5¢r@k%8%\9a%lf é%b&l@@“’iﬂﬂ%ﬂ or

3 pressesehilatefDy et df kit MBvemad ﬂfetstwﬂé upit ke hdisgfualor 8/¥antdi€a manual
opposite side of the brake unit 3 a further brake unit 9 presses by a

brake | i APYRE bulaijds RO RIRSIbIR 4k s@lias Botor-sphlen ik hatesy Gestetket Magnet, a
L;gzt ISFF)’?L gﬂﬂauﬂl@r&nﬂ BB & abtugionts.| et ci@l BF 3K USRI H9thBFmblerh&@t of the
actuator 8 can be effected with the help of a control unit which is connected with the
actuator 8, but not illustrated in this example. For that purpose the actuator 8 is connected
by way of a suitable communications network, for example a wire-bound or wire-free
communications network, a radio communications network, etc., with the control unit. A lift

control unit of a lift installation or a separate unit can, for example, be used as control unit.

In this example the [ift brake is disposed in the braking position. This means that by virtue
of the first spring force Fgr of the at least one brake spring BF the movable brake unit 3
presses by the brake lining 2 against the brake disc 1. At the opposite side of the brake
unit 3 a further brake unit 9 presses by a brake lining 2 against the brake disc 1. The
braking force of the first spring force Fgr of the at least one brake spring BF in that case



7 correspﬁpds with the oppositely acting normal force or resultant
force FN dnd*fFus the maxi mum braking force, i.e. FN = FBF. In the
braki ng position of the Iift brake no styoke or no novenent is
generated by the stroke unit 5. Thus, neither a novenent of the brake
unit 3 in axial direction is produced nor is the conpensating spring
AF stressed. The actuator 8 can in this situation be disposed in a

posi ti on POrrgspands, with 4he jopgositsly asting. norpehinree or semiant feece Fi @ndrthue the
which is gegeiunBfiking feeearedapes i th Figure 1, in a regul ated

braki ng position. For that purpose the actuator 8 is brought into a
position B which | eads to generation of a stroke HL or a novenent by

the strokp i Braking \Moki&bn %‘f RIGK Bt fd}al&aﬁo %ﬂ@k&%ﬂ%@%%ﬁerﬁfls %Eﬁ&%%dnﬂy the
of acorrpensatlrk‘rgtgﬁg ring In this exanple the stroke Hl
e

st roke unftfoks y @1'5&@8@1%@ ROt @A fheubrieke umihé in axigkdiragtien is produced
gener at edngit 50ke ddhRhsithg SERKAF Wiicksy. t RPe 04 QG4SN 8 dant mafhrscé‘ﬁﬁmhheoe

second spring force FAF of the stressed conpensating spring A

posi ti on HSRASedd agositian Adi%e astating Besitiqlat her, it is intended by that
that in the position B a reduced, but nevert hel ess still present,

br aki ng actlon of the lift brake is present. By virtue of generation
of the sthiBwE Pushowstihe Wt brake. wigh & describpd o agspidagce ovitheFioRr af in a

the at | %ghla%ebraklﬁﬁ%ﬁﬁéh ng:oB'ﬁ'léirpLﬁ';?t%eatHQ%ﬁuaﬂ;r g r%ebrt)h%tﬁtmt%pé bB&ition B

force FBF |s reduced he second spring force

conpensat Vg S565 ﬁ‘bg%ﬂ'ﬁréﬁ'o"cﬂf & $teokgribaita @PVQFH@“%GB‘?IG’W@'@( inigS.fvdighestroke
FAF. The Wegad ih%néonfs@(ﬁ%cg N %freéshf'FqBEﬂe§ 'cgh'ﬁlen&ftlﬂﬁ' gﬂn%%:' OR tﬁi@'bx%n% the

be described by the fornula EN ure 3
br ake, wHiloKei Qfée%ﬁr%fuun'hSa%(s&neraﬁﬁsbbw\ﬁtq@ g Hnés Eheahwez,thqe geaerated

starting qbtH, - thé @trblﬂé Snit5ard 'gFEQaté?Qﬁ'tﬁét%sé hit gedo?nd%%nﬁ%?tﬁ":@gip of the
effect, i.e. the Ii brake is opened or rel eased his ca

achi eved ﬁtﬁﬁ*s??fjaForﬂﬂ’%‘séE‘ﬂQJﬁ@r&g &1 dhepesian Biianet a difsste portia.s Batheatit is

the secongieh@sd BY thaArths iITARe Pbsitibe BCORARRA! Fth t
or greater et han tghe fi rslt S%?I ?llg; force FBFao?m%h%gatagzéaééll ‘2’%2&2 'i(aﬁﬁ]g

spring Brectignaf thedifiibrattis pieseat. FN is in that case FN = 0. Through the
di spl acenent or rotation of the actuator 8 into the position C the
stroke unit 5 generates a stroke H2 or novenent of such a size that

the br ak@mwﬁve 8f srnerafiogen thmsireksritaelithe pirekreunt Ak firehsntiggdorcattise pf the
i's noved dtMeadX oA bftkeesprihgBF W th8 dritRinPbAthe fﬂét%‘i)rlﬂr? e ﬁcgpeussr@&ﬁ%‘é by the

spring force FAF of the_conpensating spring AF in Terns of
equal t o S§FoRyt é%'ﬂf@rfOf%EnFtCHéh%ﬁamﬁﬁnﬁmg ﬁ@”ﬁ‘@ At orgpyr ihﬁgamw&@f IﬁEFSQﬁOHd
the at | epfihg FoRebF @keTRO LB forkd F%dgl‘ ttHé)Pesﬁdéf" bRAIGHEE 2k cdn 1tRud Be

t hat case no_| onger pressed agai nst
described by the formula Fy = Fgr - Far.

Figure 3 shows the lift brake, which is described in accordance with Figures 1 and 2, in a
starting position. In this startirig position there is no braking effect, i.e. the lift brake is
opened or released. This can be achieved in that the actuator 8 is brought into a position
C so that the second spring force Fur of the compensating spring is the same as or greater
than the first spring force Fgr of the at least one brake spring BF. The resultant force Fy is
in that case Fy = 0. Through the displacement or rotation of the actuator 8 into the position
C the stroke unit 5 generates a stroke H, or movement of such a size that the brake unit 3
no longer has contact by the brake lining 2, which is moved in axial direction, with the
brake disc 1 and the second spring force Far of the compensating spring AF in terms of
amount is equal to or greater than the amount of the first spring force Fge of the at least
one brake spring BF. In addition, the brake unit 9 is in that case no longer pressed against



t he brakeggligggEl by the brake Iining 2, so that overall there is no
br aki ng acti of the lift brake. Figure 4a shows a plan view of an
exenmplifying ball cap unit with three sty oke generating units 5.1 or
caps K1, K2 and K3, such as can be used, for exanple, as the stroke
unit 5 according to the invention. The ball cap unit has, for

exanpl e, i rcular shape i an yiew, As Vi ewthere I S _mean

in this e@&ﬁba?'ée 55 ok B qf%f%hw £ ek gy rﬁ?ﬁﬁ? Sng begkingrregon ! it

y axi s anprakbe z axis of a Cartesian co-ordinate system A ball cap

unit basically consists, as illustrated in Figures 4b and 4c, of at

| east one first unit 16 provided with caps and ideally a second unit

17, whi chFigareeesh@ss @cpmrwemt afﬁ ekerhpiffyihg ball caiuhit th tiered shakd Qe@ratlng

rollers vvhlch%?re enb g ?gé' al@m X in identical caps Ki, K2 and

and t hus WH'E uf PafEERY B Ko 8UEN S Cam RP1USee fahexarﬁrées%%wﬁoﬁt@h?tumw

17. A so-gabldy @othe! iBvéraiBnUnite bal ddp wat had, ger éihnﬁ:bl@,ué efculdt éﬁége‘}ﬁ plan
nit of that kind conS|sts of two singl e cap unit

A doubl e-¢
i e babd GaR dbuiat MeW DR S MeaToluins Sl P EoRian broLERane AEaraplane)

t he advanir@ned batthdylaxisosid mbrzoéiﬁs @aa da@tegi%ﬁﬂfoadr@ﬁa@”'ﬂ/s% t hebaqt&a@rumt
hand t hat Onlaﬁ t he second unit, 17 g noved has to
r ot at abl € Y £ORSiSy 3%, “ﬁiraFesdt'”Lﬁ‘ﬁL{resléb &R 4Fn°ftq{a?asé8§%f'fsﬁén‘? il provided

units 16 wigncde aiﬁiSiU@l@da deRoh@ Ui CEvEhicDiRi URsd aé%b@érldhﬂ for| tAe Fifst Sinit 16 and
| e. between. a ca K3 is 120

exenplify e t he
degr ees. bleﬁg@'m@r?g’ & %%eﬁﬁﬂa‘fj%dc sy Ha‘F’e'f'tI'fé‘PE%Fﬁ'szle?@d Kggngtus are
arranged @ryaﬁgea Ibleﬁr&?édnythéfﬁrsﬂ hnaltqsramultaé safd it meAfsbrcanedJacbdb]el@ap URieis
nunber an a %de tvveeg ps Kl 82 K3 are ohviously freely
sel ect abl "USURIGAIR JAQYres, b@a (ACoA deidile-cam uait of fhat H‘QE’&PP%F*S%EQ’%WE"? cap
etc., is @bempeded bné BeeraRP StHEL., A@)ublé%ap' Lfnlttl‘ha% e e WHahd tHe advantage
rotated r Iat've the first units 16 OCI q?‘?eblg ;@3 unit about the X
axis, thd"Bhi [y Stioke cap de geaetalrrbang An ¢ gt b hahenyihe spaend jugit 17
EF5)21 O:j caras;s tbe rﬁiﬁc\i@ HEE%Ybé rbtafable rtﬁﬁlfﬁl/é thfhe'?ﬂtstthltﬁl ss&e@qa%df@@taié tHaMirst
and a s e e arises in e X axi.s in e case 0 e cap
it or - STYIBRE < SESRTRILR HReeUR IR (B ot ROBPREOPIMIRg Fepodmbnt
Fi gures Xhé@andle detvgeres cdp KaNK2 4¢3 BMPO degfdeds SFHRBCH isotﬂ uéfuﬁdeﬁst@@pthat the
uni t accordlgﬂ@,ih ure 4a aJong the Lylne A-A through the c ﬁ
the str oREPare Gt KA e Aranest STHENGaly Gt ATolAT Bifaol A @SRt 16. The
i ncli nat imumbger ahdbahdle betwedh BROSASE Wil IK2| ks ﬁﬁwﬁahbuﬂy fﬂ%@Iyr@eI@élalﬁe A
position Pl o HQ‘@Stlar p%r%osm on|nthe caé) th
rar t1 ng TBoRaciye el HEsSeF st BRtere Comp e fic- FeombRHdet T tkapaps .2
0). If, d9.described in Figure 4a, the second unit 17 is rotated

relative to the first units 16, the ball 7 noves fromthe position Pl
or out of its starting position to a |P1944E 9 position P2, as is

i |1 ustratiethel S”eCEh@luuhE 14ds ré‘tafetdfr@léﬁvé'ithe fikkt gmtsH?e ohefeeb &dp msabdm'tﬁ@x
i s basicall nost as |l arge sth

in the case uni t
i ot er 6 R4 Tolehars Hovee e ctoke o erala%veﬂ%aa Gireps K3, K2, K3
appr opr i dtogd ¥ fitpgsition Plflt@@rs%c&lcﬁdi&lt&n@@éﬁd% rsgoleb tha@b%néd&an Ithé ¥ axis
pul I br ake accor di to the inventi ener at ed th
stroke udf th&C35¢ 9 g&‘&r‘fﬂ’nﬁ'@t & ?Wﬁ&ﬁf’l Wl @swﬁ'cf‘ds &'Se‘i‘ °rat55Im@8°‘a§‘8?9f§T‘9é°
force F. Riguredato sase a plot FN(H) of the nornal force or resultant
force and a plot FAF(H) of the (second) spring force of the
conpensati ng spring AF ari se.

Figures 4b and 4c show a cross-section of the cap unit according to Figure 4a along the

line A-A through the cap K2 or the stroke generating unit 5.1. The cap K2 has in that case
an inclination o. A ball 7 is disposed with its geometric centre on a position P1 or in its
starting position in the cap K2. In the starting position the stroke H of the cap unit is equal
to zero (H = 0). If, as described in Figure 4a, the second unit 17 is rotated relative to the
first units 16, the ball 7 moves from the position P1 or out of its starting position to a



If the sp '1%24%0rce FAF is greater due to generation of the stroke H,
H1, H2 of troke unit 5, the braking action of the lift brake
progressively reduces, as can be seen on%(t he basis of the region RBM
Froma point DB there is no |onger a braking effect. The theoretical
course of the spring force FAF is illustrated in the diagramby a
dashed line.. The resultant faorce FN fromthe second spring force FAF
plus the P?sf’té‘{ S%r?sn'a # r@@dliﬁsqlf@'ﬁeéﬁalp} glrokerd T Hner 't"hgﬁf‘%(ylﬁ%?ﬁs which in

spring fofeaast oth@rmc@awurﬁﬁmbaguca@r&end‘sﬁas |al?%@@§ ehDdis WS oﬁtﬁetﬁaqlbeand
cherratlc e errbodlrrent of |ift brake according to the

i nventionm E%ng%e %I‘éE%Fi 3 O UIpif W@gnaiely Breer For reasons of clarity
no housi ng i s shown in this exenplifying enbodl rrent The lift brake
conpri ses ke uni a brake |lin presses agai nst

brake di sE'gﬂfea ahqmbfﬁgﬁpéi}%a@ %Fré?«'iﬂi“@-’”aﬁfﬁlfeoﬁ“@fd'"g @rth@%ﬁm@ Ay stroke

lift cageH dermeaﬂed BReéd Ma)kaqmutts acdordanct RAthFiglres urtbt4b315 %ﬁﬁewéﬁamst a
| ining ainst the brake disc 1, the brake unit

press by K
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coul d obviously al so be made of a nechani cal hol di ng device for the
brake unit 3. The brake unit 3 is pressed by neans of a first spring

force of mthd gainy f@rﬂ@ Fhyr @l@eeaé}rddwto%%nerdnan bhine s%ﬁm# ﬂ1,trhlzeofhh@5@oke unit
ormed as ainst the brake disc

spring BF.i L tg FFéJJHn ‘é@% .
order to ?é@% g Actien At thg ! ttb e Rrpgreptvale radiges, @Sﬁaa@%ﬁeaogm%k@w of
uni t 5. Tthb&egbﬁcﬂwumrme@rﬂSBfn'tWth’éré i B w%k-ﬁ alb’lraumg @febts ﬂwn%%lée%al

with a second unjt 12 b pul |  unit his exanpl e bein
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first uni ﬁ)rcblFNafFéin &ﬁtﬁséf@ﬁ@@ﬁrlh@fdrcel%p%& lﬁ@@ﬁét%brn‘iﬁ & Blwis Qllnﬁﬁér'tﬁé% the

mat eri al cera -IU-CR first unit 11 |s connected wth the brake
unit 3 sdh 'P‘Pf&f'caci ﬁB”'}ﬂufPfce ithe $eGoad GPUKLOE® i operative connecti on
with the brake unit 3. The formof the first unit 11 and the second

unit 12 E %s on th cons ruction of the lift brake and/or the kind
of stroke "gMPt OWﬂf’e MherseAgBate SXxeRIA foram emboslingertiof adif prake according to

conpri seshathvastisinbglis @eschﬂed i Fﬁglﬂéé‘ﬁﬁb 8. MR Rhsand BN Yo @nB@élﬁéﬂs%hown
| ever. Ohviousl Efe can %js de_of an actuator 8 such as

descri bed"i R‘Srﬁ%mp ying ¢rgb mFW aﬁ@l‘?ﬂft&ﬁa § FETRIESSHF Prake| st "‘ﬂﬂ:leEl brake
cabl e, V\Alrnﬁﬁgczlb\bﬁch Prdbses WYBINEO bialle aligt01 %dﬁﬁd@ a@fﬁle@essﬂ'ﬂﬂéulr% ditidn ofd for
screw unit hydr.aul i c ﬁ_%ll i nder, etcg, pul | unit

corrpensateixﬁa‘péepﬁ hoage- - g an ﬂ?icg"eeR%srﬁﬂ”e L 3 H?aqrék% Hpit ﬁgdoes-rhot dressaveide

bet ween tHrekd iirfirg 2 'elQalhst]tﬁe arfletdi® ©eRORAKS Dhit sliheIMhb%taﬁmﬁgD?!@Jmt by at
of the stroke unit a . turning of the second unit 12 relative

to the filpat °Gﬁ|eﬂe°if?m3899tt°r@" ad da%tS?d 8f theeat frask ane glectramagnalis\rat 18 se

way of theuRdbvidddiytalsd bhdmadé 8t a fetratiéI Ao dRe GO REBRRLILAA 3SPr i Ng
AF is stressed. The turning or rotation of the second unit 12

relative to the first unit 11 takes place in this exanple about the x

axis. Fi gﬂlfeﬂ)rﬁléb 5141103\@; PeSRAtHyIRedry TedhsttdpBn forcdbPitGedtt ofe brikb @pHRYBF

co-ordi nate_s
-in thlgl example the brake spring BF is formed as a plate spring - against the brake disc 1.

In order to regulate or control the lift brake use is made of a stroke unit 5. This stroke unit
comprises a first unit 11 which is connected with a second unit 12 by way of a pull unit 6,
in this example being at least one cable, wire cable, synthetic material cable, etc. The first
unit 11 and the second unit 12 can consist of metal, plastics material, ceramic, etc. The
first unit 11 is connected with the brake unit 3 so that the pull unit 6 is disposed in
operative connection with the brake unit 3. The form of the first unit 11 and the second
unit 12 depends on the construction of the lift brake and/or the kind of stroke unit 5. The



Fi gure 6b a section through the z-y plane of the Cartesian
co-ordina{é9§$§ten1 The first unit 11 in the case of turning either
does not rotate or rotates against the rgtational direction of the
second unit 12. The first spring force of the brake spring BF is
thereby reduced by a second spring force of the conpensating spring

AF, so that the resultant force, as already described in Flgures lto
5, is cal S¢foRAHit 13 RAdkeNaly SompaseNaR aohEtern inThis exaginie ibGiNgcd manwally

first spr b;b'é)‘alfal@ﬂ@\ﬁér F@Bv%ﬁsl&hﬁe%ﬁ‘é%o% nBde BFaﬁ@BtuEﬁ‘;'ﬁ% RAES is 8P&Kbed in
fromuse of the se spring force FAF of conpensating spring
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reduction of the first spring force FB the brake sprin can

al so be uSTPENFatiMESRIREAHT 1 i §xanBlsd m@tﬁtspae@orsonlws%bﬁ\@ené@e first wnit
3. The at11 ga$thee8od Gt {omagnetic coil 10 could al so be used for

the purpose of entirely releasing the |[ift brake, i.e. the nagnetic
force Fmis, either with or without the second spring force FAF,

greater tlb@é‘td Bendvemeht 8ithk RetokO LsiEs HRE aQtjrrﬁr#beoﬁhe s@@oﬂd lﬂ‘l’*ﬁ ?Fe?éf@e to the

spring BF and the force resultin therefromis
spring foirgeuEBHity the gstuaim Giheduakepihd is Wiot“f—‘ﬂ BY “ﬁthQﬁéhLﬁ W'héﬂlb@rﬂ‘i ayal

force FARjirdaliorh Rd R Nidentatieesprfg AF fi€lsGasgof ThQEiurlrfergt oP Félgtﬁ)nnof the

means that the brake unit 3 does not produce any braking effec

for exanpisEongdnit degefativado dnfinge Lunibyl T ttakespplage in thif egproplgiabrut the x axis.
brake di sgigdre dé%hom%tsd%%rpﬂﬁ&gthhﬁe belyflarfdy ﬁ‘%\ec@r?é%?afndé V\ﬂ'an%té: éy@%érn?s 1
to 3 conprlses at | east one el ectronagnetlc col | ich

exanpl e, can be arranged in the housing 4. |P1944E 11 descrlbed in

Fi gures kié&e%baé?ﬂwg -a SEe8orF HbUdH the DLy p!&@&ﬂh@@éﬁ@é‘iéhﬁo %%hét@ls%/@(ém The
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as for mul™89¥ed Pha sesend samg fuee ef thencempemsating-pgring Ak sqrithpl tee WSUltant
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Figures 1 to 6. As described in Figures 1to 6, a stroke H, I—E
generated by the actuator 8 in the stroke unit 5 and thus the lift
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control dfsePf ey apeand sPHRY feyee F’m 9f thﬁrpompe@wfm@ ap@gw&t éd@tlowwm gat an

the lift épécﬂﬂéﬁafgh@tlcc%}bé &, Whithe 14 !%%d&e@@ﬁ&n@énéﬁ@r&?ﬁﬁ@r@ Js%@m Fhis

| east one sepsor. unit 15. These data or paraneters can be,
exanpl e, ROSSPIiYJaRAIgtienal spdystiom rbiher fist %@edor@atFaF 6f “’tﬁ’a’?réh%ﬁ@’ﬂ@ BF can

accel er atdipdladed |ﬁﬁh@é¥%?ﬁ{% m%&meﬁ@écéﬂﬂ@c’cb F'@llrés ﬂ_b E‘hﬂ'ﬁ@aﬁ%‘st one

supply tr%?reqw site data can be used as sensor unit
exanpl e trgEegnelicatibh0 seHldalso fedised tfpoesaiipese Oﬁﬁnlifﬁldrfélﬁéﬁmg rige lift

not or or prag, GFEEﬂ{eahabﬁéH&Sﬂ&Het FM is, BithBERAh 28 WPbut HeCsacoh@Bphy HHEY: FAF,
The control unit 14 controls the actuator 8 and thus the strokKe unit

5 in depdheRific@aprina ficd FpEprg URe Fanohihgl 3tdpast smeghraks apiing Bbrengfthe ferge
or par anﬁéﬁﬂtﬁ]goﬂ%ﬁﬁfﬂ&ﬂﬂlsbm% the ?ﬁ@gﬂ% Hhé fotee F uﬁ-,r'% thﬂ@%bl‘?&llé&télﬂ’i@r Wlfth or

the retardati on of the brake is thus re bvi ously
possi bl e WiHpUk the sPERY fsre ﬁm Py the h@geeilﬁ foege r"‘e’@lﬁaé@ @f theehftbrﬁbﬁ@eans

unit 5 ansdtake bRReditlEdsds R Sreluss ah BRk téffécPth f&fe)!é'ngng%ﬁ e
actuator 8 can be integrated :“%n t he s? ﬂ“@um . 1P194 clongernas
contact by the braKe lining 2 with the brake disc 1. For that purpose the lift brake
according to Figures 1 to 3 comprises at least one electromagnetic coil 10, which, for

example, can be arranged in the housing 4.

The electromagnetic force Fy can be regulated by means of a control unit such as is



12 Pat ent a}llgs 1. Method of controlling a lift brake conprising a
housi ng ( Y& a brake unit (3), which is novable in axial direction
on a path between a braking position and,‘a starting position and is
di sposed in operative connection with at |east one pull unit (6) and
which is noved at | east by means of a first spring force (FBF) of at
| east one brake s characterised in that a novenent in

axi al di r 8839"BRd HBE'EH 1ti‘i’<=.3 and 7 nd heseakolynigrepulgrobvigsislyconisalar regidate not
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the strokfrififi fesplipnt forge: dFaetording to claim 1, charact erl sed
in that the corrpensatl ng spring (AF) is arranged in or near the
stroke un 3. Method according to claim?2, characterised in

t
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unit or adézdcﬁb@d ﬁmu%@r@suﬁbts bSstieRE B, B, ﬁ{]&%ﬁe%& @eact or"éemﬁg troke
according to_claim characterised in _that the uni t I‘Si
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charact erlsed in that the novement in axial direction is exec

the brakeCQifit upit) 'ﬂb&rd%fetarﬁ%%@fear cpaizal theylifbbrake the @ﬂﬂtrpeymtbﬁﬂl@t@tﬂ@dﬂata or

with the sdra@brrsifiol @bleast @ne'\@ng&duﬁ’@qgrdﬂﬁ&et G’atﬁ'cﬂf' ﬁ%rémeters can be, for
characterised in that a manual |y operable | ever, a notor-spindle

unit, a sTEIIE.rRasHienal dataor prrasnetarshypaeedifiata airparameterss @Gcagraa@n data or
| east Onepﬁﬁﬁﬁ%fr@ret& 8)\n)ﬁ sénsdVBhag AaaEsh Q&bptI)Pth‘él r%hlmsuﬁe data ca, be be ustt)—:'d as

characterised in_that the at |east one actuator (8) Is contro
a cont r ol S&THPE U430 coRSetiat sxpmRle; R gecqleration GrESctauRpYiton 83)9n50F an

incrementing motor or incremental transmitter, a speed sensor, etc., can be used. The
control unit 14 controls the actuator 8 and thus the stroke unit 5 in dependence on a
comparison, an analysis or an evaluation of data or parameters obtained by the sensor
unit 15. The braking action or the retardation of the lift brake is thus regulated. It is
obviously possible for the control unit 14 to control or regulate the stroke unit 5 and/or the
at least one electromagnetic coil of Figure 8. The actuator 8 can be integrated in the

stroke unit 5.



8. Met hod ding to claim1l, characterised in that the stroke unit
(5) is co@%ﬁ&ed by the control unit (14). |1P1944E 13 9. Method
according to claiml, characterised in that the first spring force
(FBF) of the at |east one brake spring (BF) is either reduced or

cancel | ed by neans of the second spring force (FAF) of the

conpensat i:,n E@I’I ng (AF) and an el ectromagnetic force (FM of at

| east one 81%8 f8¥agnetic coil (10). 10. Device for controlling a
lift brake conprisi ng a housing (4) and a brake unit (32I novabl e in
axial directio pat h bhetween a braking position and a starting

posi ti on, $wher&'reﬁ" WHQ@HM Wt prpfe; conypigingta DRYSING hrastt 8 dratie H"'bf3
| east Onewﬁidhhs wmvbbl(eﬁh Xl AWBEISRI 6h BhthbalReHN brakiy ;EH%M%% &HéCa lsfarfing
first spring force (FBF) of at |east one brake spring (BF),

char act er PP 3d; iR Jtspgsed p ppgrative coprgctionmits mt b’éﬁ‘e‘?@@&' Upitd B} eyrcewiih is

HL, H2), mbvédat bl bydant @F Ofirst Q&H@]f@k& k) tof(é)le&@%é@ir@l@e 8 rlng (BF),
novenment i.n axial direction against the first spring force (F F?

the at | ed¥YaSHEH AR SHPPYRING B axiAbdirasgen QQ@B@dh@SBWQ ﬁ@gcer%dé»f e at

(FAF) of eastasmeeitaies spHhgSBr) rsgge(neFe)ted B hfdant of §tsfr6|$é et &y, \Mh\eh SEFOKRs a
(H, HL, H2 orce

of the strok (5 reduces the first sp rlng
( FBF) of StrkedH. HagBe) ahgwebqlglklgu ioh g Bee unit (3) and that the first spring force
(Fer) of the at least one brake spring (BF) is reduced by means of a second spring force
(Far) of a compensating spring (AF) stressed by the stroke (H, Hq, H) of the stroke unit

(5).

2. Method according to claim 1, characterised in that the compensating spring (AF) is

arranged in or near the stroke unit (5).

3. Method according to claim 2, characterised in that at least one bali cap unit, a non-

self-locking thread, a spindie unit or a plate spring unit is used as stroke unit (5).

4, Method according to claim 1, characterised in that the pull unit (6) of the brake unit
(3) is so arranged that it projects through the housing (4).

5. Method according to any one of the preceding claims, characterised in that the
movement in axial direction is executed by the brake unit (5) by means of at least one

actuator (8) connected with the stroke unit (5).

6. Method according to claim 5, characterised in that a manually operable lever, a
motor-spindle unit, a stroke magnet, a motor or a hydraulic unit is used as at least one

actuator (8).

7. Method according to claim 8, characterised in that the at least one actuator (8) is

controlled by a control unit (14) connected with the at least one actuator (8).

8. Method according to claim 1, characterised in that the stroke unit (5) is controlled
by the control unit (14).
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9. Method according to claim 1, characterised in that the first spring force (Fgg) of the
at least one brake spring (BF) is either reduced or cancelled by means of the second
spring force (Far) of the compensating spring (AF) and an electromagnetic force (Fy) of at

least one electromagnetic coil (10).

10. Device for controlling a lift brake comprising a housing (4) and a brake unit (3)
movable in axial direction on a path between a braking position and a starting position,
wherein the brake unit (3) is operatively connected with at least one pull unit (6) and
wherein the brake unit (3) moves due to a first spring force (Fgr) of at least one brake
spring (BF), characterised in that a stroke unit (5), which generates a stroke (H, H, Hy), at
the pull unit (6) of the brake unit (3) generates a movement in axial direction against the
first spring force (Fgr) of the at least one brake spring (BF) and that a second spring force
(Far) of a compensating spring (AF), which is stressed by the stroke (H, Hi, Ha) of the
stroke unit (5), reduces the first spring force (Fge) of the at least one brake spring (BF).



