| Brake equipnent, Iift installation, a nmethod for detecting a function of
t he brake equi pnment, and a noderni sation set The present invention rel ates
to a brake equipnment for holding a travel body at standstill and for
retarding the travel body in the case of need, according to the introductory
part of claiml1, toalift installation with such brake equipnent, to a

met hod for detecting a function of the brlake equi prent and to a
noder ni sati on set with such brake equi pnent. El ectromagnetically actuable

brake equi preBtakél dduipmehfliftdnstafiation,s mtr&mifoa dmdtingga futfetioh dfah@bedkee
therein is known from DE 197 37 485 Cl1. brake di scs are connected wth

the working shaft to be fixed®HBMeSt ar"é'ladﬂo\‘;@"f'ﬁ?fé?'f 8 but axially

di spl aceabl e. Axially displaceable armature discs are biased by respective
springs against the brake discs by a normal force a nmanner

t hat.
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relative rotatlon he housing or the armature discs, Ich are fixed
thereto to be secure against rel atlve rotation, and thus brake the working
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and a 2 which are fixed thereto to be secure against relative rotation, and thus brake the working
shaft. For release of the brake the armature discs are electromagnetically released
relative to the springs. In order to reduce noise arising on actuation of the brake, the
armature discs are of three-part construction.

If such brake equipment, due to, for example, wear in the brake discs, is able to exert only
a reduced friction force between armature and brake discs it is possible for the armature

discs to slip at the brake part discs bearing thereagainst. This places safety at risk.

It is therefore an object of the present invention to provide brake equipment which
increases the safety of the brake equipment.

Brake equipment according to the introductory part of claim 1 is developed by the
characterising features thereof in order to fulfil this object. Claim 11 protects a
correspondingly equipped lift installation, claim 15 places the corresponding method under

protection and a corresponding modernisation set is protected by claim 18.

Brake equipment according to category generally comprises a static element and a



novabl e el ement, which is novable relative to the static elenent in a first
degree of freedomand is to be braked relative to the static elenent. The
term "braking" can in that case equally-enbrace retardation of the novable
element relative to the static €lenment, thus reduction in the relative
speed thereof, as well as conplete stopping or holding of the novable

el ement. The distinction between static and novable el enent serves
primarily for distinction between two elenents anabIe relative to one
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degree of ffg%ﬁ%?éy mgﬁ)rl;erttg' iasstandstill by means of electromotive force and the brake equipment
consequently merely has to fix the already stationary cage. Obviously, however, brake
equipment of that kind has to take over, apart from the fixing function, also a braking
function if, for example, in the case of a fault, such as, for example, a power interruption, a
rapid stopping of the lift cage has to be carried out.

The first degree of freedom can, for example, be a rotational degree of freedom. For this
purpose the movable element can be rotafably mounted in the static element. In this
sense the term "force" comprehends the forces or torques acting in the respective degree
of freedom, so as to represent in common the present invention which is usable in items of
braking equipment acting in different degrees of freedom. When mention is thus made of
a "friction force", this can, in the case of degrees of freedom, equally embrace the effective
friction torque. |

The first degree of freedom can also be a translational degree of freedom. For this

purpose the movabie element can be displaceably mounted in the static element, as is



pur pose the novabl e el enent can be di spl aceably nmounted in the static

elenment, as is 3 known from for exanple, DE 41 06 595 Al, in which a
static elenent in the formof a neasuring brake slides linearly along a
movabl e el enent in the formof a brake application rail. Afirst frictional
contact in a first contact surface can be sel ectably produced between the
static elenent and the novable el enent by & controllable normal force acting
in a second degree of freedom In the first frictional contact a first

friction force opposes a_nov el epent. rel

static el emJWtowngg Pﬁffxﬁrﬂf’%ﬁ?g g)lﬁ g}"eﬁgo 8, Eiaticg%le ng%t\f’%loﬁﬂé’?%
brake di scs ragasuringecakerslides lineatly emngaoﬁo\mhté elemeagaitimformhé atwaies agplicatiime
first friction forces arising in these frictional contacts oppose rotation

of the worki ﬁ& shaft connected with the brake discs to be secure against
relative rotation. As expl ai ned in the foregoing, the term"friction force"

in that case es the f |ct|ontor u ctin n aft due
to the rotath g??éf”‘@@@?'é’@” F‘r%@?f&ﬁ??tﬁg %@%C 88 }ecpagnlly prghu?]%irtéelyvge% Sve
el ement s ar estiicoaediest ard mu%@bmménﬂm c@nt&ﬂlﬁ@l@dwon‘hél fotdedtting @PAts8€dndi N
a second contact surface is produced between the novable el enent and each

of the rel atq8gEcepidmadon. pip t ﬁ@rsf’ﬁérﬂ*??ﬁf‘a'f(‘(?f‘t?ét aheptitictioRdose ApRASES @ BroVEMmENt

contact a S&Qwﬁnobém@bleﬁféni RISt/ RRSQStIENRBRNF R fthit ParpBaY bt 6xa$:|u&é73rﬁlDE
relative to the relative elenent. In DE 197 37 485 Cl, for exanple, a first

part disc of gga%7n4§$1rcéeth6é-‘rf akeydiggs greurggrn e afirekeniact pariace agaipstibe dorsipgd
brake di sc V"ﬂ%‘flr%hﬁ'mpt% feted Qﬁﬁﬁg i %E@'ﬁ%tu%ﬁﬁ c@'n?é&?s opbose BeRibADk tﬁehﬁ/orkmg

housi ng. The second friction forces ari sing hese frictional contacts

oppose r ot atsheft conneaied with Heryalksndises tove TR g EeEE raleiAt AS SBFIRES in
discs to be ﬁ@‘f&%ﬁg{)lﬂ&%ﬂbﬁﬁn FRLRI f\‘)?‘cbe(‘a X fHat Chse ERbACLY thd lcflé}?td(r ééctﬂgr&n

di scs connect éd ousing to secure agalnst relative rotat

addi ti on, arthestorking shafeduenteribe ratatinnabdegiee df figadonvihereqhr ef er abl y each,
relative element and is fixed in the first degree of freedomrelative to
the static element, wherein a third frictional contact in a third contact
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element In DE 197 37 485 C1, for example, a first part disc of each three-part armature
disc presses against the associated brake disc when the normal force tightens the brake
disc against the housing. The second friction forces arising in these frictional contacts
oppose rotation of the working shaft, which is connected with the brake discs to be secure
against relative rotation, relative to the first part discs connected with the housing to be

A secure against relative rotation.

In addition, an actuating element is associated with one, preferably each, relative element
and is fixed in the first degree of freedom relative to the static element, wherein a third
frictional contact in a third contact surface is produced between the actuating element and
the relative element by the normal force and in the third frictional contact a third friction
force opposes movement of the relative element relative to the actuating element. In DE
197 37 485 C1, for example, a second part disc of the three-part armature disc presses
against the first part disc when the normal force tightens the brake disc against the
housing. The third friction forces arising in these frictional contacts oppose rotation of the
first part discs relative to the second part discs. The first, second and/or third contact

surface or surfaces is or are preferably loaded by the same normal force.



housing. The third friction forces arising in these frictional contacts
oppose rotation of the first part discs relative to the second part discs.
The first, second and/or third contact surface or surfaces is or are
preferably | oaded by the sane normal force. 4 In a frictional contact there
generally always arises a friction force FR which is opposite and equal to
the sum of the renmaining forces and which gan adopt at nost the value FRmax
= X FN, wherein FN denotes the normal force acting on the contact surface
and denotes a coefficient of friction. If in that case static friction
(index H is present, a friction force FR® =" x FN can at nost thus arise.
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For this purpose preferably abutments can limit the movement of the relative element

between normal position and braking position.

This functions mechanically as follows: If the movable element is held, the normal force FN
P acts in the second degree of freedom, all three frictional contacts are produced and static
friction prevails. Since the third friction force FR3", which acts betweeh the relative
element and the actuating element, which is fixed in the first degree of freedom relative to
the static element, is always less than the second friction force FR2max™ which can at
most act between the relative element and the movable element, this smaller third friction
force FR3" limits that friction force which is transmitted by way of the actuating element
and the relative element between the static element and the movable element. Together
with the first friction force FR1", which can be transmitted directly, i.e. without interposition
of the actuating element and relative element, to the first contact surface, there thus
results the entire friction force FR", which acts on the movable element, as a sum of these

two friction forces:

FR"= FR1" + FR3" M



of the actuating elenent and relative elenent, to the first contact surface,
there thus results the entire friction force FR', which acts on the novabl e
el enent, as a sumof these two friction forces: FR'= FR1" + FR3" (1) 5 |If
this friction force in operation is now no |onger sufficient for holding the
novabl e elenent, which can result particularly fromwear or contam nation,
which leads to a dimninishing normal force and/or a reduced coefficient of
friction in the contact surfaces, slipping of the novable elenent relative
to the static elenent in the first degree of freedom occurs. In this case
t he novabl e %%&HEF al.so npves under effective nor t he first
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In that case the novable el enment entrains the relative elenment in the first
degree of PF@EHomuntil it passes fromits nornmal position to the braking
position and is there stopped, for exanple in shape-|ocking manner by an
abutnment or the like. The relative elenment is consequently switched
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from the normal position to the braking position and this change takes place in both travel

directions, thus rearwardly and forwardly.

As soon as the relative element is stopped in the braking position and fixed in the first
degree of freedom relative to the static element, the second friction force FR2 is
transmitted from the static to the movable element by way of a second contact surface

between relative element and movable element. The entire friction force FR acting on the

N movable element thus results as a sum of these two friction forces:
FR =FR1 + FR2 (1
> FR1 + FR3 (1™

If in the case of braking equipment according to the present invention the entire friction
force FR = FR1 + FR3, which is designed for holding the movable element in the normal
case, is no longer sufficient for holding the movable element, then this moves in the first
degree of freedom and in that case displaces, as described in the foregoing, the relative
element into its braking position, where it is fixed relative to the static element and
transmits the second, larger friction force FR2 to the movable element, so that the entire
friction force of FR1 + FR3 acting thereon increases to FR1 + FR2. Advantageously, a



degree of freedomand in that case displaces, as described in the foregoing,
the relative elenent into its braking position, where it is fixed relative
to the static elenent and transmts the second, larger friction force FR2
to the novable element, so that the entire friction force of FRL + FR3
acting thereon increases to FRL + FR2. Advantageously, a 6 safety margin S
= (FR + FR2) / (FRL + FR3) can thus be aVailable for the case that the
normal total friction force is no longer sufficient due to, for exanple, the
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el ement. Such a sensor device can be, for exanple, a contact which is cl osed

when the relative elenment cones into the braki nq position and/or is opened
as soon as fmeraking equipment it can be difficult to detect a fadity function simply and with reliability.

Such a faulty function can be present, for example, if the braking equipment does not
release during travel operation or if, as described in the foregoing, it exerts only a reduced
braking force. For this purpose it is, for example, known in-house to manually check the
braking force and the wear at maintenance intervals, which is costly in terms of time and

Neod personnel as well as susceptible to error.

In a preferred embodiment of the present invention the braking equipment therefore
comprises a sensor device for detecting the normal position and/or braking position of the
relative element. Such a sensor device can be, for example, a contact which is closed
when the relative element comes into the braking position and/or is opened as soon as the
normal position is left. Equally, for example, optical sensors can monitor the position of

the relative element or position transmitters detect the position of the relative element.

If, as described in the foregoing, the movable element now moves, even under effective
normal force FN, in the first degree of freedom, the movable element entrains the movable

element in the first degree of freedom until it passes from its normal position to the braking



normal position is left. Equally, for exanple, optical sensors can nonitor
the position of the relative elenent or position transmtters detect the
position of the relative elenment. If, as described in the foregoing, the
novabl e el ement now noves, even under effective normal force FN, in the
first degree of freedom the novabl e el enent entrains the novable el ement
inthe first degree of freedomuntil it passes fromits normal position to
the braking 7 position. This novenent of the relative elenment is recognised
by the sensepsitisivi ce for detecting the nermal position and/or braking
position. Since the relative elenent is biased into the nornal posi tion and
remains in this in the case of a total friction force FR' = FR1IH + FR3"
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normal position” and braki ng position of the relative elenent, a speed
and/ or t r avéie brekisaipsition dailtydurstioningendofer eXAMElE gedssuec va@ingde At control.
equi pnent. From case to case the brake equi pnent can al so be provided with a
further sensor for ascertaining the state "contact play renoved", "brake
appl i ed", " éoradyantagebbipepnwention resolits thispughdhe gse atamiadvantagegrs meniteringriegic

br ake" S|gn [ f n &ih

i ves as colleh ehirs) Gt ghdtfh BOTHRIEFRE iy, e Hhéonis haiE
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accordi ng t brakkesquignhenti ngonil weamcasemhiﬁ brake squipmenbpar cilséose pravided with a

X1 ordor FBther 3850 e Abcplinfoih ot (RAECEBeR X R ey SR appled “contact
play present" or "brake released". A "control signal brake" S|gnals in the following the
command state which a control device gives as control signal ("closed" or "open") to the
brake equipment. The "speed" corresponds with the state of the movable element or of
the travel body or lift cage and indicates whether the movable element is at standstill (o) or

in motion (= 0).

A diagnosis of this state can then take place according to the following diagram:

“ Control signal Speed Position Determination

Brake Relative element
closed open 0 #0 | normal brake
F1 X X X in order
F2 X X X brake fault / overload
F3 X X X in order
F4 X X X in order
F5 X X X release fault

This diagnostic diagram allows an almost continuous monitoring of the function of the

brake equipment, in particular since at every stop (F1, F2) the target state can be detected



FA4 X X X in order F5 X X X release fault This diagnostic diagram all ows an
al nost continuous nonitoring of the function of the brake equipnent, in
particular since at every stop (F1, F2) the target state can be detected 8
and in the case of deviation correspondi ng neasures can be undertaken. A
ri sk does not exist, since on reaching the braking position an increased
braking force, usually a braking force increased by approximately the
factor 2, is available. A secure holding ig thus guaranteed. Equally, on
determining a rel ease error (F5) the installation can be stopped and the

functioning v |ed e. basis of fault history stored in the

ot or T ng B inthehse o gh et areshondies Serees can bY uRHSHr i i does o
travel of tlgist @lnationaesdtiigibe aking poémt arf Asfedaed beiKingsfoRdd, usuélly(aahi‘raklﬁ%
sel ected to_ be nmerely of such a size that a reliable deternlnéﬁlon of the

posi tion of ferae "'r‘cé?%ﬁqdv%y appipgimatelyythe Hactek gs iy avRiigriee AsSeRiR Bus
sinpl e mnn@na@%een Edlfé"%tdhefiet BanHing o R4kHRe drfdf (I98)StAE F6<eaRNbN @hn be%tdyaéabl e

el enent or of the travel whi ch occurs there is no risky deviation in
st oppi ng, s@o# tf@funmmwvbe@ Ondherhesivaf afaulf histeny stared in thetmenilgeng fegis, a
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of two novenent rections 1n-correspondence with the first degree of
freedom The relative elenment is held inits normal position by nmeans of a
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t he braking POSIt on, ?&E?L & estore the relative

el enent int§ gﬁ@nﬁmwresrgggqqchrwlt Y 8?9@ of €9 ant ageousl y, the second
and third contact surfaces are, however, so constructed that the maxi num

second friction fqrce particularly in the case of adhesion in the s?cond
and/or thirdh FrrF@f'Y%ﬁ[’éme@Bl‘ﬁ B%'E’ in jitg norra@l position by means of a bias or after a relative

displacement has taken place is restored again to the normal position. This bias can be

produced, for example, by means of a resilient spring, for example a simple spring rod, a
mechanical torsion or helical spring or also a hydraulic spring. In addition, biasing by
means of mechanical force is possible in that magnetic poles are correspondingly
arranged. Particularly in the case of use of a pressing spring instead of the actuating
element as explained in the foregoing, the biasing device can be combined with a

magnetic release unit.

In the foregoing the bias to be overcome by the relative element in movement from the
normal position to the braking position, which bias seeks to bias or restore the relative
element into the normal position, was negligible. Advantageously, the second and third
contact surfaces are, however, so constructed that the maximum second friction force,
particularly in the case of adhesion in the second and/or third frictional contact, is also
greater than the sum of the maximum third friction force and of the force KV biasing the
relative element into its normal position:

FR2max" > FR3max" + KV (2)

which in the case of a negligibly small force KV for



greater than the sumof the maxinmumthird friction force and of the force KV
biasing the relative elenent into its normal position: FR2max" > FR3nmax" +
KV (2) which in the case of a negligibly small force KV for 9 FR2max" >
FR3max" (2') is fulfilled particularly when the second friction force is
substantially greater than the third friction force: FRZmax" >> FR3max"
(2"). Since, noreover, relatively large frPction forces FR2", FR3" usually
arise in itens of braking equipnent, particularly for lift installations,
equation (2) also applies with good approxinmation with equation (2') or
(2"). In the foregoing the case of holdi @ t he, novabl e el enent in which
static friction prevails in eadR&Max FFRIMX secdhd and third frictiona
contact was explained. If the braking eqU|pnent is provided as a fixing
brake for holding, only this case arises, If, however, the braking equi pnent

i s additi onalIfyfil warryemﬁruthﬁgsepﬁ@d Fristiam fasce Isesubistantialygrgaten dhanoha shied

el enment al somgwr{#a&re noves, during the retardation, under the normal force
in the first degree of freedomand in that case seeks due to the
af ore-described principle, to entrai n the relative eI enent and draw it from

its normal position to its brgkdngH %,JH Inthis(?@eslidingfriction
is present in the first and at Teast in e second or ird frictional

contact. In this case, the force KV biasing the rel atlve el enent into the
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resilient sp?‘?pr‘@“m? Qn Wiy cal torsion or helical spring or a
hydraulic spring. If the novable el errent i's uItimater retarded to a
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general significant | er than the friction forces, I.CNh preval uring
retardation, eqt.horggntd%/ H‘Eﬁ"’\d%fj@tslacfﬁ‘"'(go?rak%fqr hﬁlj"“gf pply this gase arises.

If, however, the braking equipment is additionally used for retarding the movable element,
then the movable element also further moves, during the retardation, under the normal
force in the first degree of freedom and in that case seeks, due to the afore-described
principle, to entrain the relative element and draw it from its normal position to its braking
position. In this case sliding friction is present in the first and at least in the second or third

frictional contact.

\ In this case, the force KV biasing the relative element into the normal position can be so
designed that during a normal retardation process it is sufficient together with the third
friction force to compensate for the second friction force and thus hold the relative element
in its normal position. The bias can in general be produced, for example, by means of a
resilient spring, for example a mechanical torsion or helical spring or a hydraulic spring. If
the movable element is ultimately retarded to a standstill and subsequently held, then in
the first, second or third frictional contact the contact states change from sliding friction to
static friction. The static friction forces arising in that case are in general significantly
higher than the friction forces, which prevail during retardation, in sliding friction (or rolling

friction).

If the total static friction force FR" = FR1" + FR3" is then no longer sufficient for holding



If the total static friction force FR' = FRIH + FR3" is then no | onger
sufficient for holding 10 the novable elenent, the relative elenent, as
described in the foregoing, is ultimately displaced into its braking
position and fixed there, which is detected in the preferred enbodi ment by
t he sensor device. Since the sliding friction in general is significantly
less than the static friction, the relatizve el enent during a retardati on,
in which sliding friction occurs in at |east sone of the contact surfaces,
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adhesion in the second frictional contact, is greater than the sum of the force KV, which
biases the relative element into its normal position, and the third friction force FR3max",
which can occur in the case of adhesion in the third frictional contact. This is, as explained
in the foregoing, simple to realise, since the static friction forces are in general significantly

greater than the sliding friction forces. Thus, in the present embodiment:

FR2® < KV + FR3° (3)
FR2max" > KV + FR3max" (2)

As a rule, however, fulfilment of the condition (2) is already sufficient for the following
reason: If the braking equipment begins the }etardation process, the first, second and third
frictional contacts are produced. In that case, sliding friction is immediately present in the
second frictional contact between the movable element, which initially moves relative to
the static element, and the relative element, which is biased into its normal position
stationary relative to the static element. In the third frictional contact between the relative
element and the actuating element static friction is initially present as long as the relative

element is not accelerated. Now, as mentioned in the foregoing, the sliding friction is in



stationary relative to the static elenent. In the third frictional contact
between the relative elenment and the actuating elenment static friction is
initially present as long as the relative elenment is not accel erated. Now,
as nmentioned in the foregoing, the sliding frictionis in 11 general
significantly | ower than the maxi numstatic friction. Thus, the second
friction force FR2 Gacting in the second frictional contact is in general
| ower than the third friction force FR3max" which can naxinmally arise in

the third Lgér@tme@alﬂcsmrytlaw&r thadh tfe mbﬂmhhﬁstuwmbn&asmus( thessekafd Ristisrefordd ve
el enent an uati ng el enent do not nove relativ
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the retardation FR2G + KV (3"), so that the relative el ement does
not nove r etoasiaRty ﬂQﬁStM"@cthea'tqtafgafé?new@ﬁtthetiblfd fidgti@nrigraenin thesthisg frigtional

position, Wojnts4 'ﬁ'W*qﬂ“gtanﬁ;égﬁftgﬂghfb%"er SR feldtite ldiEmaRCIE AU hbiati ‘?lf@)ar{ormal

contact. As soon I's stationary, the secon rictional
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applies F dationKV + FR3max" (2) If, now, the remaining forces acting on
t he novabl e e errent exceed the friction forces naxi mal |y avail able fromthe
braki ng equi prent: FRmax" = FR1 max" + FR3nmax" (1111) the rel ative el enent
is displaced fromits nornal ' i he braki ng,position and fi xed

t her-e; wherein advant ageousl@@ﬁ# h%]‘yk Lg(é}tl oni ng ca )be recogni sed. As
expf\a&ned fulfilment of the condition (2) or, W|th dlsregard of the force
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FR2max" > KV + FR3max" (2)

If, now, the remaining forces acting on the movable element exceed the friction forces
maximally available from the braking equipment:

» FRmax" = FR1max" + FR3max"  (1")

the relative element is displaced from its normal position into the braking position and fixed
there, wherein advantageously a faulty functioning can be recognised. As explained,
fulfilment of the condition (2) or, with disregard of the force KV, the condition (2') is thus
sufficient to increase the safety of the braking equipment and to detect faulty functioning in
the case of braking equipment which only holds. If the movable element is also retarded
by the braking equipment, beyond that the fulfilment of the condition (3) or (3') is sufficient
in order to ensure that the relative element in the normal retarding process remains in its
normal position, so that subsequently the afore-described safety margin is available and
advantageously a faulty function in holding can be detected.



12 Condition (3') is usually fulfilled sinultaneously with condition (2) or
(2'), since the sliding friction (or rolling friction) is usually
significantly |l ower than the static friction. According to invention it is
thus generally only necessary for the maxi numfriction force FR2Zmax, which
I's present in the second frictional contact and is usually defined by the
maxi mum static friction force FRZmax", tld be | arger than the maxi num
friction force FR3max, which is present in the third frictional contact and
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arranged in the third contact surface. In a preferred enbodi nent
coefficients of friction of the first and second contact

The maximum second friction force can, for example, be predetermined to be greater than

the maximum third friction force in that the sécond contact surface has a higher coefficient

of friction than the third contact surface. The conditions (2) or (2') and (3) or (3') can thus

be fulfilled. If relative element and actuating element are acted on by the same normal

force FN, then there thus results a maximum second friction force FR2 = n2 x FN which is
greater than the maximum third friction force FR3 = u3 x FN. For this purpose, the second
and third contact surfaces can, for example, consist of different materials. For this
purpose the relative element can have, on the second contact surface, a coating for
increasing the coefficient of friction 12 and/or the actuating element can have on the third
contact surface a coating for reduction in the coefficient of friction 3. In addition, roller
bearings, for example needle bearings, for representation of specific coefficients of friction
can be arranged in the third contact surface.

In a preferred embodiment the coefficients of friction of the first and second contact
surfaces are substantially the same, so that substantially the same friction forces arise in

the first and second frictional contacts, which advantageously can uniformly distribute the



surfaces are substantially the sanme, so that substantially the sanme friction
forces arise in the first and second frictional contacts, which

advant ageously can uniformy distribute the 13 |oads. The term "coefficient
of friction" can in the present instance enbrace not only the static
coefficient of friction, but also the sliding or rolling coefficient of
friction of a frictional contact, whereilh in the practical application of
the first and second frictional contact the construction is, in proven node
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in this cagkangsrigthesnormatioree resuls, sinee Janexanmieaprings employed for producmg this

normal force are stressed or relieved. This is advantageously employed, for example, in
the case of use in lift installations with partly balanced counterweights, since different

braking effects can thus be produced depending on a possible direction of slip.

/ As mentioned in the foregoing, translational forces and torques acting in the respective
degree of freedom are understood in the present application by the term "force". Different
friction forces can therefore also be produced by different lever arms. Thus, for example,
a larger second friction force (in this case a torque) can be represented in that the second
frictional contact is spaced radially further from an axis of rotation of the movable element
than the third frictional contact. Thus, different friction forces, in this case torques, result

for the same normal force.

The relative element and the actuating element can preferably be so moved by the normai
force in the second degree of freedom that the first, second and third frictional contact is
produced. This enables a simple mechanical realisation of the frictional contacts. In

particular, a brake element can be provided which in the first degree of freedom is fixed



The rel ative el enment and the actuating el enent can preferably be so noved by
the normal force in the second degree of freedomthat the first, second and
third frictional contact is produced. This enables a sinple nechanical
realisation of the frictional contacts. In particular, a brake el enent can
be provided which in the first degree of freedomis fixed 14 relative to

t he novabl e elenent and is so noved by th¥ normal force in the second degree
of freedomthat the first, second and third frictional contact is produced.
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force. Advantageousl mati c chan osition.to
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together with a drive engl ne which accelerates the travel bodzal n each

i nst ance, fﬂ?n‘ésk'ﬁrrpw@r%%" etiPothst F388 9f &y possible movement of the movable element,
regardless of movement direction, the brake equipment automatically changes from the

normal position to a braking position. In the braking position the brake equipment
generates a substantially doubled or multiplied holding force or braking force.
‘ Advantageously, this automatic change from the normal position to the braking position is
S monitored by means of a sensor device. Thé advantage of this part of the invention is that
a first slipping of the movable element can be recognised by means of a sensor device
and that an automatic amplification of the holding force results, whereby further slipping is
prevented. Advantageously, this brake equipment is used together with a drive engine
which accelerates the travel body in each instance, for example electromotively or
hydraulically, in regulated manner from standstill and retards it again to standstill, whereby
the brake equipment in the usual case is used only for holding the travel body at standstill.

Braking equipment according to the invention can comprise a plurality of relative elements
as well as actuating elements respectively associated therewith, as is known in principle
from, for example, DE 197 37 485 C1. The total friction forces explained in the foregoing
then result from the sums of the first and third or second friction forces.



hydraulically, in regulated manner fromstandstill and retards it again to
standstill, whereby the brake equipnent in the usual case is used only for
hol di ng the travel body at standstill. Braking equi pnent according to the

i nvention can conprise a plurality of relative elements as well as
actuating elenents respectively associated therewith, as is known in
principle from for exanple, DE 197 37 485 C. The total friction forces
explained in the foregoing then result fromthe suns of the first and third
or second friction forces. 15 As explained in the foregoing, one of the
possi ble faulty functions of brake equi pnent can consist in that a total
friction foksexptaingsbingtie ddregsing fanesaf thergossikie faulty durfaticns pbiprake eaeipinent can
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f un&ti on cagbr@é,ﬁ?)cgebéﬁﬁméu sed if the sensor device detects that the
relative elenment is not in its normal position, because, as described in
the foregoing, in such a case the novable element entrains the relative
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its normal position Into Its braking position. Atravel operation can, for
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significantTy Increases the op et atl ng sa
case the movable element entrains the relatlve element in the flrst degree of freedom,

whereby this is displaced out of its normal position into its braking position. A travel
operation can, for example, be stopped in the case of occurrence of a faulty function of
that kind before the corresponding contact surfaces overheat, wear or otherwise suffer

damage.

In this connection it is particularly advantageous if functional integrity of the brake
equipment and a sufficient safety margin can be detected in every normal operating play of
the brake equipment. This significantly increases the operating safety of the brake
equipment.

As a rule brake equipment of that kind is supplied in the case of new installations,
advantageously directly together with the corresponding drive unit. Equally, corresponding
brake equipment can also be used in existing installations and lift installations as a
replacement of existing brake equipment. An increased safety can thereby be achieved
particularly in connection with a possible modernisation of a drive regulating system. A

corresponding modernisation set matched to known lift installations can be provided.



equi pnent. As a rule brake equi pnent of that kind is supplied in the case of
new i nstal lations, advantageously directly together with the correspondi ng
drive unit. Equally, corresponding brake equi pnent can also be used in
existing installations and |ift installations as a replacenent of existing
brake equi pment. An increased safety can thereby be achieved particularly
in connection with a possible nodernisatil®dn of a drive regulating system A
correspondi ng noderni sati on set matched to known |ift installations can be
provi ded. 16 Further objects, features and advantages of the present

i nvention de m t he sblams nd_ the f.ol e
ex\arrpl Ies o? UEW\(;‘I&QJ?I&N freafc’—%?s #Rd sadu ﬁ%gsseo ﬁl‘ﬁ present, '9\’%@ r%? %§ e J{?grgl'—tl 9. 1a
shows br akguigstaiimngid trecroqw\mnggdés@nwecf xarhplesiod dintxiimert. tFer thiseparpbse, in

invention in the rel eased state, in a section I-1 in Fig. 1b; Fig. 1b shows
the brake ®8UYSRBAMAULIBPding to Fig. la in a side view Figs. 2a, 2b show
t he brake equi pnment according to Fig. | in a normal hol ding state; Figs.

3a, 3b'show t he brake equi pnent according to Fig. the c

function; W% HAanoni t SheWE bras éqWP@enMa%%g HP&QF%CFJW%%HW %fc@”acﬁ’rﬁﬁe

second enbodi ment of ifafidH ﬁ%ﬁé\teleéaéu%tﬁtéQHalgécr@t EARFW.Sbate, in a side
section; Fig. 5 shows the brake equi pnent according to Fig. 4 in a nornal

hol ding state; Fig. 6 shows the brake equi pnent according to Fig. 4 in the
case of a fF‘;f’)g#‘H fURRENSthe Brake etgwﬁllﬂgH‘(sac%oQﬁfg‘t%F%%ﬁﬁ@ﬁﬁe Aewhi rd

L{Ity

enbodi nment the present 1 nventi and Figs. 8a, 8b show the brake
equi pnent according to Fig. 1, with brake discs in serl es. Figs. 1a, Ib
show brake t | REAFE tat
nvent | on 5% R ) SR80 e bisRe shuBiehl SccofIRPHY AR ik noR ROBTENAS: o

resbectl vely. The brake equi pnment conprises a st at| c eI enment in the form of
a nulti-part_ h ng i.C e the
formof a \Kﬁ)grﬁklgﬁ;ébs hai‘?w\l\ml sgrra(lgéaetda&%édtngé&ﬁ%{rdd{gx?odFdr?e{rﬁ%gﬁé %Sgéi andtf?tl'|It
rotational degree of fimatiedowitrcmonigdrampilegict o t he housing 1. Two brake
elenments in the formof brake discs 5 are arranged on the shaft to be
axially displaceable, but secure against relative rotation, for exanple by
means of aPil4 ned shows brake equipment according to a second embodiment of the present

invention in released state, in a side section;

Fig. 5 shows the brake equipment according to Fig. 4 in a normal holding state;
Fig. 6 shows the brake equipment according to Fig. 4 in the case of a faulty
function;
, Fig. 7 shows a basic diagram of a third embodiment of the present invention; and

Figs. 8a, 8b show the brake equipment according to Fig. 1, with brake discs in series.

Figs. 1a, 1b show brake equipment according to a first embodiment of the present
invention in the released, non-braking state, in a side and a front view, respectively. The
brake equipment comprises a static element in the form of a multi-part housing 1, which is
inertially fixed. A movable element in the form of a working shaft 2 is rotatably mounted in
the housing 1 and has the rotational degree of freedom ¢ relative to the housing 1. Two
brake elements in the form of brake discs 5 are arranged on the shaft to be axially
displaceable, but secure against relative rotation, for example by means of a splined

toothing or a key (not illustrated).



toothing or a key (not illustrated). 17 Two actuating elenments in the form
of armature discs 4 are nounted in the housing 1 to be axially

di spl aceabl e, but secure against relative rotation. For this purpose three
pins 9 are distributed over the circunference, which pins engage through
passage bores or blind bores in the housing 1 and the armature discs 4 and
on which pins the armature discs 4 slidé? Arelative elenent in the form of
a disc 3 is nounted between each brake disc 5 and armature disc 4 to be

axi ally displaceable. The discs 3 each have three groove-like cut- outs 10
with a groove base, through which the pins 9 engage in such a manner t hat
they rest THR qcn@tlmgks@an?w the el pEBRIUETdisesrdiarermedntahinthahausing héo B scs
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t he housi nglide. and supported inwardly at the flanks 10 (in Fig. 1 a at the
top) which are prolonged for this purpose. Figs. la, 1b show the brake

equi pnent in released state. For this purpose, electronagnets draw the
ar mat ur e diAsetatite alegeritriorthe Hernbofilaedislc Scis rBouniéd bbtwesn edobrlybie disceelapd

rotate together w.th th r.kin haft, 2, LS t
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5, in a second contact surface 6.2 between brake disc 5 and rel ative

el enent 3 8HPOF® a third cont act

Figs. 1a, 1b show the brake equipment in released state. For this purpose,
electromagnets draw the armature discs 4 away from the brake discs 5, which can thereby
freely rotate together with the working shaft 2, against the stress of the compreséion spring
7. In this state the relative elements 3 are held by the above-mentioned springs in their

normal position, which indicates fault-free operation.

Figs. 2a, 2b show the brake equipment in applied state. For this purpose, the
electromagnets are no longer supplied with energy, so that the armature discs 4 are
loaded by the springs 7 with a normal force FN in the direction of a second, axial degree of
freedom y. The armature discs 4 press, with the same normal force, the relative elements
3 against the brake discs 5, which are thereby axially displaced and pressed by the same
normal force against the housing 1.

Under this normal force FN a first, second and third frictional contact, respectively, is
produced in a first contact surface 6.1 between housing 1 and brake disc 5, in a second
contact surface 6.2 between brake disc 5 and relative element 3 and in a third contact

surface 6.3 between relative element 3 and armature disc 4. In that case, at the outset a



surface 6.3 between relative elenent 3 and armature disc 4. In that case, at
the outset a 18 sliding friction prevails in the first and second
frictional contact due to the rotating working shaft 2, so that a first or
second friction force (or a friction torque) FRi =i x FN (i =1, 2)

arises. In that case i denotes the sliding coefficient of friction in the
first or second frictional contact. In tiBe third frictional contact static
friction initially prevails, since relative element 3 and arnmature disc 4

are stati onRpdifg Frikigh bHaliQinhe fl?ﬁ%ti%'écor@ﬁcf@ﬂ?é'l Bb'rﬁfh@tfcfdé%'tN@r&tJa"'tirfgd/vérklhﬁt I on
force FR3max IS thus given by FR3max" = FN, wherein 3H indicates t
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> FR2 (5")fWhenM&baumVe element 3 is held in its normal position A by the
hol ding force margin (FR3max" - FR2), whilst the brake disc 4 slides
thereat. When the working shaft 2 finally stops (Fig. 2), then the first
and second (i thee tHirdnfittishancestast sthto fridiiem getidily prewdils dsinge frélatbiel elemehio3 sindt i ¢
friction. Since t Iﬁﬁgoefflﬁlents of static f
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nmaxi mum t h'fér@efFfRéiﬁéPI% thUQrg(F\FenFWFfR)SmaIXW = nsfsanﬁﬁérémnus”t inditaled the sﬂﬁ’bed
that for the sake of sinp ICIt% there is discussion in each instance of

only one c@eeﬁlp@nteﬂftfn@morf ini theitlird frictional cpptaglealhis js selested o thatdbe maximum
coef fici entygPlyy t?éfnﬁﬁ?rﬁi’%réeﬁs%@t@ﬁhaﬁ %eséé%Blgféhcﬁ tlé?{fo?éH erance. For

exanpl e, the I's thus to be so un erstood that the val ue
of 3", regardless of its tolerance position, is greater than the value of
p2, xt/egardl ess of the tolerance p |t| thereo{] The tolerance limts are
therefore preferably sel ected so That M he expl ai ?ed equations also still
apply to friction forces or ﬁq@“fﬂﬁﬂlermgxcﬁNfrl ction (59ying at the tol erance
limts, so as to ensure the functionalj i p accordance with the invention
even in the case of scatters, %R%Waéﬁ§8 27n pracfite, within the

tol erances. A possible faulty function of the brake equi pnent consists in
that the brake equi pnment erroneously does not release when the working
shaft is plTheetelainekelemenipdrist held.in|iis neimal pogdient Aedywihesihalgingnioree masgiar t s

by way of tBR3RLIKEFRLSCyRist HiPbraks dist 4UREL et AN the working shaft 2 finally
‘stops (Fig. 2), then the first and second frictional contacts also change from sliding friction
to static friction. Since the coefficients of static friction p1" = p2" >> u3" are selected, the
maximum second friction force FR2max is now greater than the maximum third friction
force FR3max. In this connection it is to be noted that for the sake of simplicity there is
discussion in each instance of only one coefficient of friction pi, pi®. In reality each of
these coefficients of friction is subject to scattér range or tolerance. For example, the
definition p3" > 2% is thus to be so understood that the value of u3", regardless of its
tolerance position, is greater than the value of 2%, regardless of the tolerance position
thereof. The tolerance limits are therefore preferably selected so that the explained
equations also still apply to friction forces or coefficients of friction lying at the tolerance
limits, so as to ensure the functionality in accordance with the invention even in the case of

scatters, which arise in practice, within the tolerances.

A possible faulty function of the brake equipment consists in that the brake equipment
erroneously does not release when the working shaft is placed back in operation. In this
case the working shaft 2 exerts by way of the brake disc 5, starting from the holding
position described in the foregoing with reference to Fig. 2, a force on the still existing,

first, second and third frictional contact. Since the maximum third friction force is smallest



position described in the foregoing with reference to Fig. 2, a force on the

still existing, first, second and third.frictional contact. Since the
maxi mumthird friction force is snmallest 19 due to the selection of the
coefficients of friction 1" = 2" "3", initially the third frictional

contact changes fromstatic friction to sliding friction and the relative
element 3 begins to rotate relative to tlhie armature disc 4. In that case
the relative elenment rotates into the braking position B shown in Fig. 3,
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case be made in tdhe equations al so of torques instead of translational
forces. |f PHESHINING SHVIC] GIRBUNIGANOT o i nsuffi ci ent, the working shaft 2
beg\\ns to rotate. Since the maximumthird friction force due to the

sel ection of ,the coeffi nts of fr 2" >>3H | est he
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t hereupon issues a faulty function report, as described in the foregoing,
for exanpl €i$%§: way of a nonitoring logic to a lift control (not shown). In
the braking position B (Fig. 3) the nechanically positive couple between

pins 9 and the
FRmax =2 x (u1"+ p3") x FN (6)

As stated in the foregoing, due to the rotational degree of freedom ¢ use can in that case
be made in the equations also of torques instead of translational forces. If the friction
forces are now insufficient, the working shaft 2 begins to rotate. Since the maximum third
friction force due to the selection of the coefficients of friction p1" = 2" >>p3" is smallest,
the third frictional contact then changes from static friction to sliding friction, whereas in the
second frictional contact static friction is still present. The relative element 3 begins to
rotate relative to the armature disc 4. In that case the relative element again rotates into
the braking position B shown in Fig. 3, which is detected by the sensor device 8. This
thereupon issues a faulty function report, as described in the foregoing, for example by
way of a monitoring logic to a lift control (not shown). |

In the braking position B (Fig. 3) the mechanically positive couple between pins 9 and the
flanks of the cut-out 10 prevents further rotation of the relative element 3, this thereby
being fixed in the first degree of freedom ¢ relative to the housing 1. The relative element

3 thus now transmits the larger second static friction force to the brake disc 5 and the total



flanks of the cut-out 10 prevents further rotation of the relative el enent
3, this thereby being fixed in the first degree of freedomWrelative to
the housing 1. The relative element 3 thus now transmts the |arger second
static friction force to the brake disc 5 and the total 20 braking force

t hereby increases to FR=2 x (1"+ 2") x FN (6) Since the brake equi pnent is
designed so that in the normal case the B¢iction force, which is available
inthe first and second frictional contact, according to equation (6) is

suf fici ent prakpig fOREdhéteby Mereseektong shaft 1 a safety margin of (1"+ 2") /
(1" + 3") is thus given. Fig. 4 shows brake equi pnent according to the

second enbodi nent of the present invention in the released state in a side
section. This brake equi pnerphigxqglqwi ggq XEN a lift @jnstallation in which
the housing 1, which can be fixed to a lift cage (not illustrated), is
noved in a first degree of freedom x along a brake disc 2. Wen the brake

equi prent (sﬁ?g't%c?grsaik% ferqt%{gﬂ?e%?%de%ggn%h%%ttﬁ&ﬁﬁ%&eﬁorﬁ{a@\e&@me&ﬁ&%%@e, ghigRent
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freedomy is auabahléén thedisstrandisesond [fristional eohiagt ianeprding4a eqratipn (@ isHficient
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freedomy with a normal force FN agai nst el ative el nt 3, iLch_|
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against t hehdyaysi 2€rsl dedreloh fbeddHh R .aldhgld Brake dse@ond and third frictional
contact are produced, respectively, in a first contact surface 6.1 in which

the brake rail 2 is pressed against the housing 1, in a second contact

surface 6. Zyhdh WAl ke NRUIgERLFIE 45!i€TBIBAsed, GANEIBEH SmAdHRt Rirake ofli sfmalureand
inathird contact surface 6.3 in which the armature element 4 and rel ative
el enent 3 glemany 4cagaingtthebias obthe eaforragsion sRTinghAtin aseeong degreq of freedam ynd

second fri g ou%%t%th%hﬁ{egldu&n MeRide AitRodtAridtioR dRryBe bRdKe disdTOVi Ng
slidin t he

relative to the housrng 1, g Triction, and static friction in
third frictional contact between the relative and armature elenments 3, 4

ha! o ERE Mo 9050 2BGE 1A o kb BBl ERE Y
is switched off and the compression spring 7 presses the armature element 4 in the
second degree of freedom y with a normal force FN against a relative element 3, which is
arranged in the armature element 4 to be displaceable along the first degree of freedom x
and is held in a normal position A (Figs. 4, 5) by compression springs at both sides. The
relative element 3 is thereby also pressed by the normal force FN against the brake disc 2,

N/ which in turn is pressed against the housing 1. In that case, a first, second and third
frictional contact are produced, respectively, in a first contact surface 6.1 in which the
brake rail 2 is pressed against the housing 1, in a second contact surface 6.2 in which the
relative element 3 contacts the brake disc 2, and in a third contact surface 6.3 in which the
armature element 4 and relative element 3 are in contact with one another. In that case, in
the first and second frictional contact there is present, due to the brake rail 2 moving
relative to the housing 1, sliding friction, and static friction in the third frictional contact

between the relative and armature elements 3, 4 stationary relative to one another.

As in the first example of embodiment, the coefficients of static friction ptt = p2t >> 3t
are selected. Equally, the coefficients of sliding friction p1° = p2° in the first and second

contact surface are smaller than the coefficient of static friction p3" in the third contact



are selected. Equally, the coefficients of sliding friction 1c = 2Gin the
first and second contact surface are snmaller than the coefficient of static
friction p3" in the third contact 21 surface. Since all contact surfaces
are | oaded by the sane normal force FN, the sliding friction force in the
first and second frictional contact is |ower than the maxi mumstatic
friction force in the third frictional cbhtact: 1G=2G<3H<1H=[12H (7) FRIG =
FR2G < FR3maxH (7') The brake rail 2 therefore slides in the first and
second fri gtrffeaalSieenbiacdntastcsuriaces alealobde by treearhe Borreaieforee RN the sliding nal

osition A _piased b he_c ressiopn.springs (Fig.,.5). At .stan il .1 he
1I‘O irst and E’@E%EOFF? h&h%ﬂ'ﬁf%gﬁﬁm {rﬁgﬂnagﬁgggagkgnlag)ef R L, %ﬁﬁ@hm %%P# on
to stati cfictibidredinand tHiragriétdnal cdnkdctt i on force, by which the brake disc 2
hol ds the housing 1, is limted by the static friction in the first and

second frictional contact: FRmax = (1H+ 3H) x FN (6") As in the case of the
first exanple of embodi ment 8 QHQ‘EK!HGQ<?I15K%2€'QU| prgpf, which

not wi t hst andi ng novenent of the housing does not release relative to the
brake disc 2, |eads, just asFR1{&d-Ratat FRBoexs! frict7bn force FRmax
according to equation (6"), to entraining of the relative elenment by the
brake rail 2 in the first degree of freedomx until this is stopped at an
upper abut Thabrake rahe therefdrersiides mnthatfirst ahdatecohd fristiowal @dhtact and thgt relativge a

8 i St the t iti : relati f . |
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oppeses t hemn&y Byt statiecrietin ih Seddirsf sndcédoond frizticmalicontaeases from FR = (1 +

3) x FNto FR=(1 + 2) x FN. In the first and second exanpl e of enbodi nent
t he maxi mum second and third friction force was realised in each instance

by appropriate sel ection of th@axcg)?ﬁﬁl..glig,w gNoOf fri ct(@?i'n p2, 3,
particularly the coefficients of static friction 2H, 3H Alternatively or
additionally, the different maxinumfriction forces can, however, also be

normal for 8. Wik iR bPlelnsE QRARRE of frithfintht’a ockife, bRARG, cteionk Fyhen e
f or ces whi obtwitbstanding maleateint ef thedoeaing3 deasmdt deldase tpjativedo the brake disc 2,
leads, just as a too-small total friction force FRmax according to equation (6"), to
entraining of the relative element by the brake rail 2 in the first degree of freedom x until
this is stopped at an upper abutment in the armature element 4 (not illustrated). In that
case a sensor 8 registers the transition of the relative element from the normal position A
(Fig. 5) to this braking position B (Fig. 6) and issues a faulty function report. As soon as
the relative element is fixed relative to the armature element 4 by the abutment (not
— illustrated) in the first degree of freedom x, the second friction force FR2 in the second
contact surface 6.2 opposes the movement and the total friction force increases from FR =
(p1+ pn3) x FNto FR = (u1+ p2) x FN.

In the first and second example of embodiment the maximum second and third friction
force was realised in each instance by appropriate selection of the coefficients of friction
p2, u3, particularly the coefficients of static friction p2", u3". Alternatively or additionally,
the different maximum friction forces can, however, also be realised in that the third
contact surface 6.3 is inclined relative to the normal force. For this purpose, Fig. 7 shows,
in a basic diagram, the forces which act on a relative element 3 when loaded by the
common normal force FN. The principle shown in Fig. 7 can, for example, be realised in

the first or second example of embodiment, wherein then the same reference numerals



common normal force FN. The principle shown in Fig. 7 can, for exanple, be
realised in the first or second exanpl e of enbodi nent, wherein then the
sanme reference nunerals 22 correspond with the sane el enents, the actuating
elenment 4 in Fig. 7 thus corresponding, for exanple, with the armature disc
4 in the first exanple of enbodinment or with the armature elenent 4 in the
second exanpl e of enbodinent. It may be d85suned at the outset that the held
novabl e el enent 2 under the influence of external forces, for exanple the

l'oad of theokddpons A the 88ME eldindhty ahé actUqugfelémtenplegﬂag mhusfcroaedmndzngl n
positive direction (upwardly in Fﬁlg ES‘r I n_the case of oaéj 8 th
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second conbarktubIbRERt Findhd seddridexaripld SrertbdaiRerthi ch is the sane size as,
but opposite to the sumof the remaining forces acting on the novabl e

el ement 2, but can be at nost FR2Zmax = 2" x FN. The normal force FN acting

in the thi rtde)pBé %@étﬁﬁ %@ﬁf‘é Sutseti R the 8dido¥oldbie 8RN Lrinder @e infilgdmkiofe to
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projected in the first degree of freedomx, then a novenent of the relative
elepent 3 relative to the actuating elenment 3 in the first degree of

freedom t hifie QRkHaCBRRSER dtting M thedthifl dbh@ct él.!rféchBBflrQﬂlﬁ@d 8 theR3ngiE (7 - o}. 3"
x sin 2(a) x FN. As can be additional Ieéuseen fromFig , a novenent of the

rel ative elrdaiiugitothe eprargl {rsce BN dividessip wpm@p@n@aﬁén\e’hwr%mm@ qomroneptddY Xe of
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conponent £ cos I ch at extent increases the total effective
maxi mum t hicoslaf is otiemtad ftamgemtiallynta the thad ecoofacinsudaeEn6.3i nThegIaltd freetidn fercei on

(downwardly in Fig..7).this.c one h alnst reduces the
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advant ageously utilised if, for exanple, the lift ca which I's held by
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coefficient of static friction. If this friction force is additionally projected in the first degree
of freedom X, then a movement of the relative element 3 relative to the actuating element 3
in the first degree of freedom thus only opposes at most a static friction force of FR3max =

n3" x sin(a) x FN.

As can be additionally seen from Fig. 7, a movement of the relative element 3 relative to
the actuating element in the first degree of freedom x in positive direction (upwardly in Fig.
7) additionally opposes a component FN x cos(a) which to that extent increases the total
effective maximum third friction force. In the case of movement in negative direction
(downwardly in Fig. 7) this component FN x cos(a), thereagainst, reduces the effective
maximum third friction force, so that different maximum third friction forces result in both
movement directions. This can be advantageously utilised if, for example, the lift cage,
which is held by the brake equipment, is only partly balanced, i.e. the movable element 2

has to be held more strongly in one movement direction than in the other.

Moreover, in the case of displacement of the relative element 3 relative to the actuating

element 4 a change in an adjusting travel_along the degree of freedom y necessarily



has to be held nore strongly in one novenent direction than in the other.
Moreover, in the case of displacenent of the relative elenent 3 relative to
the actuating elenment 4 a change in an adjusting travel, along the degree
of freedomy necessarily 23 results. This change causes an increase or
decrease in the normal force FNin correspondence with a force
characteristic of adjusting actuators, sdéh as, for exanple, the
conpression springs 7 (Figs. 4 to 6). A braking force can thus be influenced
in  corresps@encanhi blli'arfgem@d@ééénhn dihér@ﬁée oy1] @écréﬁsﬂﬂlmghéﬂﬁo@mbl @dtce THI in
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the case of retarding and subsequent ho di ng. This is achieved in that the

condi ti on Serespprdenceyithya mayemgnt dirqclien °'T|Pﬁa§'n9§'rﬁ6ti°”obl igatory, since in
many current cases of use brake equipnent in the nornmal case is used only
for hol di nq_ for exanple a |lift cage at standstill. Use of the bra

equi prent  floe qxaamiqsgoﬂ@nb@hmemterefewé@ 8l paiching 1ed th%ﬁ@efawemtamf tsligipg aﬂﬁ @@tlc

al ready in fr'lcglﬁﬁlo? therfﬁl?c\r or ; Ee@sé ?é’a{c} bééﬂlé’?& Feﬂé‘bly HEte'c?a ﬂﬂflt}/ RGBS ASYonyin

t hese i ndivi cases e relative elenen remain 1nits nornal
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br aki ng po ", the correspondi ngly higher braking force FR =
FRL + FR2 %f{")egco'rr}\ggﬁltn%goé) ay. This can be achieved in that the

coefficients of friction 3H 3G of the third contact surface are sel ected
to be significantly smaller thaQGth Hco uf i cients friction 2H 2G of the
secend contact surface. 3G < 3H°< "'(é 2H (T) Conbinations of the depicted
forns of enbodi rrent are obvi ously possible. Thus, for exarrpl e, several

second and tﬂgr t act Lfaces can be conbi ne to fo rst . contact
surface, 60 Sa o GbURiaSince S AT §osk Gl e b ok, SAUBPBRLR, oo
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drive of the lift installation, The drive includes gne or npre drive Pul | eys
whi ch are bralegpuinneant for bsaking isHeadiresmerelyrin the cassrof fautianddpys, already fn itse

driven by 3e d:SFB&Q{ts ardulglechtidl. 1t Een&rr@éess%wsrpfmaé irdfividdaArResdd for tRd reldtilet he
case of nee braked. From case to case
element 3 to remain in its normal p05|t|on It may indeed be displaced from its normal

position to the braking position, wherein then the correspondingly higher braking force
FR =FR1 +FR2 (1

comes into play. This can be achieved in that the coefficients of friction p3™ p3° of the
third contact surface are selected to be significantly smaller than the coefficients of friction

o p2" 12 of the second contact surface.
p3® < p3M << p2® < 2" (7)

Combinations of the depicted forms of embodiment are obviously possible. Thus, for
example, several second and third contact surfaces can be combined to form a first
contact surface, whereby the safety margin is additionally enhanced.

In a preferred variant of embodiment the brake equipment is installed in or attached to a
drive of the lift installation. The drive includes one or more drive pulleys which are
integrated in or mounted on a drive shaft. The drive shaft is driven by a motor and held by

the brake equipment at standstill or, in the case of need, braked. From case to case a



24 speed step-up transm ssion can be arranged between notor and drive
shaft. The drive thus also includes the brake equipnent, which as arule is
divided into two substantially identical units. Each of the units in its
braking position (B), taken itself, is in a position of stopping and fixing
t he noved travel body. According to a first formof enbodi ment of the drive
the two units are assenbled to form singke brake equi pnent and arranged at
an end of the drive shaft. The drive shaft corresponds in this node of

constructi geapl stbpwqrarﬁws%mrﬁc&{ BE&Rfanded bethReR nﬁabm@é dﬁﬂé SREIEMTAE dride
econom ¢, since the brake equi pmrent can, for exanp I_ﬁ@ermunt ed as a
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contact surface D|sre arding the friction force of the third contact

surface (6pgsition Iﬁ&oéb@ﬁlug hiseig fnq gase wfﬁﬁm theoetisienbef foetiamie3 irthrithig gantact
when the bgglddags BBﬁﬂo&?nﬁﬁ?elgge(oeawhﬁﬁs oNitMPEl 6raﬁé‘eﬂuuﬁﬁﬁeﬁ{ mms%ﬁ?a 'ut%ﬁﬁ@ of

conbi nations. A pri vantage of the 1nvention results throug he use
of an advaht%g@@ummemnornrmcterdgmlssge% sughiagHonexamnple sillésiratestin Figs Gaiandidhy of

the brake %ub%@t forge'5 an%"ﬁh@éﬁon%éﬂvg@n normal position and braking position can be

influenced. If, for example, several brake discs (5) and relative elements (1) or static
elements (1) can be arranged in series, through the formation of the idle travel of the
individual relative or static elements it is possible to achieve desired amplifications of
braking. In the example according to Figs. 8a and 8b three second contact surfaces (6.2),
which first come into effect in the braking position, are arranged at a first contact surface

o (‘6.1). Disregarding the friction force of the third contact surface (6.3), there thus results a
multiplication of the braking force when the braking position is reached. An expert can
determine desired combinations.

A principal advantage of the invention results through the use of an advantageous

monitoring logic, which monitors correct functioning of the brake equipment.



1. Brake equipnent for holding a travel body at standstill and for retarding
the travel body in the case of need, with a static elenent (1); a novable
el enent (2) which is novable relative to the static element in a first
degree of freedom (p; x) correspondidg with a travel direction of the travel
body, wherein a first frictional contact can be produced:in a first contact
surface (6 1) betmeen the static elenent (1) and the novable elenent (2) by
a nornB f é acting in a second degree of freedom (y), wherein in

t he fir@? PE@? onal contact a first friction force (FRL) opposes novenent
of the novable elenent relative to the static elenent (1); a relative
element (3), which is adjustable in the second degree of freedom(y) in the

direction oBrakeceqwrmentdorhaaigga fravel b%?fe‘ftﬁ”‘%ﬁt'ﬂé’@@ﬁ@ retardipg dratradnt act i s

pr oduc A 1Re 58069, canyAst surface (6.2) between the novable el enment (2)
and ﬁ%yrlel at?ve el grrent 3) by the normal force (FN), wherein in the

second- fri caistatiglelersenit(f)ct a second friction force (FR2) opposes a novenent
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X) relati vedégreéhﬁ fﬁy‘edbmc(cpeIx¢fﬁf&ﬂﬂés;ioi:&imbemmoeemraaelrmremfadm phthiet travel bégy, and a
braki ng posi ein the relative el enen i S b sed |gto t he
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for detectlng t he normal position (A) a;d/or braki ngf position QB of the
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freedom ((p; X static enment J ust abl e
in the secoal@mgsltee of freedom (y) in the direction of the novabl e el enent
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surface (6. atin el enent
(3), in thetredficstied oftthe enovapld bbrmmt @) wheree 3 Fédondi fnclwdmab hormtatthisr d

to the  act BEEHRE B 2 RERT Briectunar e Db h et B PEeah Bl et or  aces
(6.2, 6.3) teeretive@shentqBedy thehornal force (FN), wherein in the second frictional
contact a second friction force (FR2) opposes a movement of the movable element
rélative to the relative element;
characterised in that the relative element (3) is movable in the first degree of freedom (g;
x) relative to the static element (1) between a normal position (A) and a braking position
(B), wherein the relative element (3) is biased into the normal position (A) and movement

beyond the braking position (B) is blocked;

~and that the brake equipment further comprises a sensor device (8) for

detecting the normai position (A) aid/ar braking position (B) of the relative element (3).

2. Brake equipment according to claim 1, further cvomprising

- an actuating element (4) which is fixed in the first degree of freedom (¢: x) relative
to the static element (1) and which is adjustable in the second degree of freedom
(y) in the direction of the movable element (2), wherein a third frictional contact is
produced in a third contact surface (6.3) between the actuating element (4) and the
relative element (3), in the adjusted state, by the normal force (FN), in which a third
friction force (FR3) opposes movement of the relative element (3) relative to the
actuating element (4);

wherein the second and third contact surfaces (6.2, 6.3) are so constructed that a

maximum second friction force (FR2max) of the second contact surface (6.2) is greater

than a maximum third friction force (FR3max) of the third contact surface (6.3).



maxi mum second friction force (FR2Zmax) of the second contact surface (6.2)
is greater than a maximumthird friction force (FR3nmax) of the third
contact surface (6.3). 26 3. Brake equi pnent according to any one of the
preceding clains, characterised in that the second contact surface (62) has
a higher coefficient of friction (4), particularly a higher coefficient of
static friction (") than the third congact surface (6.3). 4. Brake equi pnent
according to any one of the preceding clains, characterised in that the
third contact surface (6.3) is inclined relative to the normal force (FN).
5. Brake equi pnent according to any one of the preceding clainms,
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static elenent (1) are so noved, in particular deforned, relative to one

anot her by the normal force (FN) in the second degree of freedom (y) that
the first, second and third frictional con@act |s roduced. 8. Brake

equi prert ac Rl f§utrd e Pcerdingrtoray Heeicirhjees qwﬁ'alr%aﬁhgacé%ﬂsg%w. n
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any one fﬂétlo;nla 1548JbQucdpl M8, characterised in that it conprises a
plurality o atlve el enent s (3) as well as actuating elenments (4)

respecti veI y associated therewith, wherein a second frictional contact is
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that the first, second and third frictional contact is produced.

7. Brake equipment according to claim 4, characterised in that the movable element
(2) and the static element (1) are so moved, in particular deformed, relative to one another
by the normal force (FN) in the second degree of freedom (y) that the first, second and

third frictional contact is produced.

8. Brake equipment according to any one of the preceding claims, characterised in
that the actuating element (4) is biased, particularly by a resilient means (7), with the

normal force (FN) and is selectably released electromagnetically and/or hydraulically.

8. Brake equipment according to any one of the preceding claims, characterised in
that it comprises a plurality of relative elements (3) as well as actuating elements (4)
respectively associated therewith, wherein a second frictional contact is produced in a

second contact surface (6.2) between each relative element (3) and the movable element



10. Lift installation with brake equi pnent according to any one of the
preceding clainms, characterised in that one is inertially fixed by the
static elenent (1) and the novable elenment (2) and the other is so coupled
with a travel body, particularly with a cage of the 1lift installation, by
the static elenment (1) and the novable elenment (2) that it can hold and/or
retard this. 11. Lift installation accdfding to claim 10, characterised in
that the normal force (FN) is dinmensioned in such a manner that an adhesion

force pr @?Ucﬁleéi rfoﬂn&lh%ré@’(lfﬁéﬂ arEtP%'thlr@'?nc(trﬁ}mal 8dnthfieis YradeceRaim Q'Wﬁl‘ﬁit cdrﬁact
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force ( H LIBAS d in such a manner that a sliding force produced in
t he br aE:b\pntge?oéﬁt l|nf§n ((gw the brake equipnent is sufficient to securely

retard the travel body at its perm’ssi ble load. 13. Lift installation
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(8), which sensor device (8) detects the position of a relative elenment (3).

15. Met h&¥erddisr ding to claim 14, characterised in that a function is
nonitored by neans of a m)nltorl ng l-ogic (11), which eval uates signals of

t he sensor device (8), a control signal of the brake equi pnent and a
movenent 15t at biftgnstelitionmeaeingdp @mtlo( gharactegsedvertheldha ceondifaige (NkiFai m 14

or 15, {f.ﬂ{e%gfoﬁgaﬁqe&ahna m%e Al b dstgncior r'oﬁucei%e\g]‘j‘ﬁé BErAs phafiG (9N When

the nonitoring logic detects at the contro SI gna t he brake equr pnment
i ndi cat eef thelboamclsqwnrh@tnw@h@mt tg sacwelyhold the trayekiisidy atlite werpisgitly ldaddi cat es
"0" and the relative element (3) is disposed in its braking position (B);
or 28 the control signal of the brake equi pnent indicates "open", the
novement 13t at élftohstalldienranverkilre telcEimen?, ¢ljractedserhingbat'the E\oﬁhalafmatet (FNd) is

rel ative_ el enent
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13. Lift instaliation according to any one of claims 10 to 12,, characterised in that the
sliding force produced in the braking position (B) of the brake equipment is at least 50%

larger than the adhesion force produced in the normal position (A) of the brake equipment.

14. Method of detecting a function of brake equipment according to any one of the
preceding claims 1 to 9 characterised in that a function is monitored by means of a

sensor device (8), which sensor device (8) detects the position of a relative element (3).

15. Method according to claim 14, characterised in that a function is monitored by
means of a monitoring logic (11), which evaluates signals of the sensor device (8), a

control signal of the brake equipment and a movement state of the movable element (2).

16. Method according to claim 14 or 15, characterised in that a faulty function is

detected as function when the monitoring logic detects that

- the control signal of the brake equipment indicates "closed", the movement state of
the movable element (2) indicates "0" and the relative element (3) is disposed in its

braking position (B); or



the control signal of the brake equi pnent indicates "closed", the novenent
state of the novable elenent (2) indicates on and the relative elenent (3)
is disposed inits normal position (A); or the control signal of the brake
equi prent indicates "closed", the novenent state of the novable elenment (2)
indicates "# 0" and the relative elenent (3) is disposed in its braking
position (B); or the control signal of the brake equi pnent indicates "open”,
t he novenent state of the novable elenent (2) indicates "# 0" and the

relative _eI emmé cgl:w)’t)roll sslgrgalll %?%Seegrakg ethlp?nerr]\? {nré%atéasq%lpgﬁ'e?hea( rl%)oiJement state of
the movable element (2) indicates "« 0" and the relative element (3) is in its braking

position (B).

17. ,Method according to claim 14 or 15, characterised in that a normal function is

detected as function when the monitoring logic detects that

- the control signal of the brake equipment indicates "closed", the movement state of
the movable element (2) indicates "0" and the relative element (3) is disposed in its
normal position (A); or

- the control signal of the brake equipment indicates “closed", the movement state of
the movable element (2) indicates "= 0" and the relative element (3) is disposed in
its braking position (B); or

- the control signal of the brake equipment indicates "open", the movement state of
the movable element (2) indicates "z 0" and the relative element (3) is disposed in

its normal position (B).



