| Brake equipnent, Iift installation, a nmethod for detecting a function of
the 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

nmet hod for detecting a function of the btake equi pnent and to a
noder ni sati on set with such brake equi pnent. El ectromagnetically actuable
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therein is known from DE 197 37 . Two brake discs are connected wth

the working shaft to be f|xe&qaﬁ’&"%taﬁ%?&'ﬂ%“'ﬁét'aﬂF"Sh, but axially
di spl aceable. Axially displaceable arnmature discs are biased by respect [ ve
springs against the brake discs by a normal force in such a manner
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relative rotation, and the housing or the armature discs, which are fixed
thereto to be secure against relative rotation, and thus brake the working
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and a 2 which are fixed thereto to be secure agalnst relatnve rotatlon 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 enent, 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
elenment relative to the static elenent, thus reduction in the relative
speed thereof, as well as conplete stopping or holding of the novable

el enent. The distinction between static ahd novable el enent serves
primarily for distinction between two el enments novable relative to one
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invention which is usable in itenms of braking equi pnment acting in different
degrees of Har@abesse wile surentt ifoinsiadationss sineeléheptift cage for ithe Heye P@'F{%eBUChtEﬁ'l s

can, in they r%s%o%teﬂ@'&élﬁe%@fsufpb@@qﬁg&nseodb"i\hé&’te@rWﬁr@(iﬁetéé%eegrfee?éthr‘ﬂ%d ||n
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degree of fregddg@shmanmer tha §tandstlll 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 transtational degree of freedom. For this

purpose the movable 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 mneasuring brake slides linearly along a
novabl e el ement 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 bysa controllable normal force acting
in a second degree of freedom In the first frictional contact a first
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first frict .a n forces arising in these frictional contacts oppose rotation
of the working shaft connected with the brake discs to be secure agai nst
relative rotation. As explained in the foregoing, the term"friction force"
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relative element and is fixed in the first degree of freedomrelative to
the static glenent, wherein a thir frictional, contact in a trh('brd conta
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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

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 lcaded 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 whi ch4can 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 ari se.
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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
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 between 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" (1



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 dimnishing normal forcé 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
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In that case the novable elenent entrains the relative elenment in the first
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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

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
actlng thereon increases to FRL + FR2. Advantageously, a 6 safety margin S
(FR1 + FR2) / (FRL + FR3) can thus be aVailable for the case that the
nornal total friction force is no | onger sufficient due to, for exanple, the
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detecting the normal position and/or braking position of the relative

el ement. Such a sensor device can be, for exanple, a contact which is cl osed
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as soon as 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

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

t he braking position. This novenent of the relative elenent is recognised
by the sensebsitigvi ce for detecting the normal position and/or braking
position. Since the relative elenent is biased into the normal position and
remains in this in the case of a total friction force FR' = FR1" + FR3"
sufficient frafs d‘i@.}aﬁhémj pf theuslative élbmeﬁﬂsee@fgnisedi lmlthe $engbt déviefoopetedtingahe 1t
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case to case the brake equi pnment can also be provided with a further sensor
for ascertaining the s te "contact play repoved", "brake applied”, ont act
pl ay presentA" “tﬁg%Q{a pén\{gggglaresuggthé%.mh the use ghan aq)vrag;@@eg§§ G‘RHF%”WQ OQ‘?le
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0). A diagnhosis of this state can then take g ace according to the fol]low ng
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fault / overload F3 X X X in order F4 X X X In order
play present” or "brake released”. A "control signal brake" signals 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 continucus monitoring of the function of the
brake equipment, in particular since at every stop (F1, F2) the target state can be detected



F5 X X X release fault This diagnostic diagramallows an al nbst conti nuous
nmonitoring of the function of the brake equipnment, in particular since at
every stop (FI, F2) the target state can be detected 8 and in the case of
devi ati on correspondi ng neasures can be undertaken. A risk does not exist,
since on reaching the braking position an increased braking force, usually a
braking force increased by approximtely &#he factor 2, is available. A
secure holding is thus guaranteed. Equally, on deternmning a release error

(F5) the inghalid tel e ¥RAeNStcH ERRBPondmfmeBsurks asﬁ beinBerta@hl fA Ask ddas dore
basis of a fault hlstoré stored in the nDnltorln service call can
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occurs there is no_ risky deviation in stopping, such as, exanpl e
formation ofSe&icetcal cap bg SPieFFV%@%de”?h@" selected idle travel is typically
approximately 3 to 10 mllinetres in each of two novenent directions in
correspondence with the first degree of freedom The relative element is
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possible in that magnetic poles are correspondi ngl arranged. Particularly

in the case rigky dewatim in sseraing, sych g5i fog exapleateratiemel astapaat alitt casendhe as
expl ai ned | %eFeEFedfl&![an%%ﬂgdW«é'ﬂy Qb%&%tgﬁ‘é't QOQﬁuﬂln%re%C?r‘mh&?gf Wotrﬂoxﬁement

magnetic rel ease unit foregoi n ias to be overcone by t

rel ative el gifggtionsin wmwen@erfcedrﬁhtth@ﬁrslh@egfae optieeddn to the braking
position, which bias seeks to bias or restore the relative elenent into the
normal position, was negligible. Advantageously, the second and third
contact sur {fAeeslative elemantveeheld do it swsmalrassienitiyaneanreofa biasuen aftes higlative
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third fricti cont act reate than the su he maximumthird
friction foredusad fof exarepleopymerns bf asesignt drring, 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



relative element into its normal position: FRZmax" > FR3max" + KV (2) which
in the case of a negligibly small force KV for 9 FR2Zmax" > FR3max" (2') is
fulfilled particularly when the second friction force is substantially
greater than the third friction force: FR2Zmax" >> FR3max" (2"). Since,
noreover, relatively large friction forces FR2", FR3" usually arise in itens
of braking equipnent, particularly for it installations, equation (2)

al so applies with good approximation with equation (2') or (2"). In the
foregoing the case of holding the anabIe el ement in which static friction
prevails in each of the first ﬁg third fr tional contact was

expl ained. If the braking equib W?x BSH@Fded as‘ fixing brake for
hol di ng, only this case arlses I f, homever t he braki ng equi pnent is
additional ly d for. retar enent then th vahl e .
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in the firstridiegf@eeof freedomand in that case seeks, due to the

af ore-described principle, to entrain the relative elenment and draw it from
its normal position to its braking position. In this case sliding friction
is present in the first and gR2ha%bt>iPR3MAR" second or (@"hird frictiona
contact. In this case, the force KV biasing the relative elenent into the
normal position can be so designed that during a normal retardation process

it is sufficigdel hergeddrerrelsfively lal?@e tfidtiofl fofdelsCERZM #m*t@smycmemmrﬁs fopr
the second friction force and hus hold the relative el ement in |ts nor nal
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resilient spppRgimdteh mmb%@im@m cal torsion or helical spring or a
hydraulic spring. If the novable elenent is ultimately retarded to a

standstill and subsequently held, then in the first, second or third

frictional geHeretegolt) theRASE bf mlmhgﬂné:r’ﬂam élé@.réhshlvmmgstfam ﬁ'Fctl@rnplTeOalls in
static frlctlon The static friction forces arising in that case are

general si grffh fniheyf Irshi gtepd 130 thide frickienal | ORtach ass SxRianed plf i lP“"‘lﬁ![lﬁil ng
retardationg 'uibm%'nl Q' ;ﬂ&mﬁéd §§ h ﬂﬁné ‘BFak‘é%r' hd’cﬂng,fdrﬂycthls%e afiked.he total static

friction force FR' = hen no |l onger sufficient for holding
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



10 the novable elenent, the relative elenent, as described in the
foregoing, is ultimtely displaced into its braking position and fixed
there, which is detected in the preferred enbodiment by the sensor device.
Since the sliding friction in general is significantly less than the static
friction, the relative elenent during a retardation, in which sliding
friction occurs in at |least sone of the dbntact surfaces, can then be kept
inits normal position by a small bias, whereas in the case of holding in
whi ch st at ithé Ih'idi.‘bbléﬂelaﬂﬂdgtt fdnhts r@l?]ﬂmeg&em]gﬁte@@nahscan?éﬂ tm'trfed;cffrédcﬁﬁd,QQ uitﬁ’rliaF@y are
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manner that = gla¢! FRERBIYUHMES HBEctionl ction force FR2Zmax", which can nmaxinmally
occur in the case of adhesion in the second frictional contact, is greater
than the sumof the force KV, which biases the relative elenent into its
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the case of adhesion in the third frictional contact. This is, as expl ai ned
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process, the first, second and t frictional contacts are produced

that case, d®PHidstRorma d??slt'é’nl ‘i‘ﬁﬁﬂ@l Eaterdtion: e SMnthe ﬁaWﬁet'mgeﬁbﬁﬁSfﬁfPf@FP@nal

contact bet iggihdiniént TR 88 dhdSdrRiNMBRY coMBECArfabe ta'r@l:bﬁ(stﬁ@fé%%n <@kl MEnre? thdthe
static elenment, and the relative el enent, l\_{\:hIC is biased into its nornal

position stthe msnym serend {Fistien farpe FR2maxe whighmsar maximallyeoqanr injtherGaseiBnal
contact bet wRRBsib6 the! KcbN& 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, fulfiiment of the condition (2) is already sufficient for the following
reason: If the braking equipment begins the retardation 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



el ement and the actuating element static frictionis initially present as
long as the relative elenent is not accel erated. Now, as nentioned in the
foregoing, the sliding frictionis in Il general significantly |ower than
the maxi num static friction. Thus, the second friction force FR2 G acting
in the second frictional contact is in general lower than the third friction
force FR3max" which can maxinmally arise i"h the third frictional contact.
Thus, in the usual case (insofar as relative elenment and actuating el ement
do not nove geatmat ﬁgmifid:amtlw theeven iodrhtbe maxreum smiio fiibtion] dhusrthé secndifrictivhdorce
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friction fore@siatiomxi mally avail able fromthe braking equi prent: FRmax" =
FRL max" + FR3max" (1"') the relative elenent is displaced fromits nornal
position into the braking position and fixed there, wherein advantageously
a faulty functioning can be FRSgREdax"AsKexpl ai ned, (3ful fil nent of the
condition (2) or, with disregard of the force KV, the condition (2') is thus
sufficient to increase the safety of the braking equi pnent and to detect

faul ty functsoahatiige iehative Réentat doed nditrrawenglaewionhe attuating dlemehy bhbDledsainsl if

th bl e el enent t the. fngk t, d that
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ensure that the relative element in the normal retarding process remal ns in

its normal positio So t subsequently the afore- scrlbedsfet mar gi n
& avar| abl AeRen s oYGB B R oR i SIANEYRY e e RO CRGSEC A G ehanges

det ect ed. 1Zrom sliding friction to static friction and there applies
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 fulfiiment 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.



Condition (3") is usually fulfilled sinmultaneously with condition (2) or
(2'), since the sliding friction (or rolling friction) is usually
significantly |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 FRRmax", t& be larger than the maxi mum
friction force FR3max, which is present in the third frictional contact and
I s usual | y Gendition (38ds hwguasllycfulfited sibmltatedusly withr cartditmn poc @')-Biwestte sliding
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keeping it there with a small force. The maxi num second friction force can,
for exanple, be predetermned to be greater than the maximumthird friction
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the coefficient o riction . In . ition, roller bearings or anpl e
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can be arranged in the third contact surface. In a preferred enbodi nent the
coefficients of friction of the first and secaond contact . surfaces are
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in the maximum third friction force in that the second 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 fulfiled. 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 = u2 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 u2 and/or the actuating element can have on the third
contact surface a coating for reduction in the coefficient of friction u3. 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



the first and second frictional contacts, which advantageously 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, wherein in the practical application of the first and second
frictional contact the construction is, i'A proven node and manner, as a
friction brake lining. The maxi mum second friction force can, alternatively
or additi onabddds, Tre terrededefficientad flidionbearginahé @reschfimstanee mﬁrmmmdtfdnl‘ydhe
friction for third act. .sur I s inclined. .r
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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



force in the second degree of freedomthat the first, second and third
frictional contact is produced. This enables a sinple nmechanical
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 novable elenent and is so noved by the normal force in the second degree
of freedomthat the first, second and thir'd frictional contact is produced.
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generates a substantially double mul tiplied holding force or braking
force. Advantageously, this automatic change fromthe nornal position to
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gardless 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
monitored by means of a sensor device. The 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.



t he brake equi pnent in the usual case is used only for holding the travel
body at standstill. Braking equi pnent according to the invention can
conprise a plurality of relative elenents as well as actuating el enents
respectively associated therewith, as is known in principle from for
exanpl e, DE 197 37 485 O . The total friction forces explained in the
foregoing then result fromthe sums of thé first and third or second
friction forces. 15 As explained in the foregoing, one of the possible
faulty functions of brake equi pnment can consist in that a total friction
and the third fric t 00
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relative el SREFPI P R®IMAd t s normal position, because, as described in
the foregoing, in such a case the m)vabl e eI enent entrains the relative
element in the first degree of freed reby this is displaced out of
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case the movable element entrains the relative element in the first 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.



As a rul e brake equi pnent of that kind is supplied in the case of new
installations, 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 pnment. An increased safety can thereby be achieved particularly
in connection with a possible nodernisati dh of a drive regul ating 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 ar i f J | QW I

exanpl es of @ﬁﬁ%‘iﬂ?ﬁg{:\? . Fe%@'@%f‘%%?'ﬁf%@%@ﬁﬂ% %%g?étah%%%rg?% %bﬁf itaé la
shows br ake sabclaiprseand s folldiving desceibéd examplas odiembodiragntt hEorpthéss pupose, in
invention in e state, in a section I-1 in Fig. 1 b; Fig. Ib shows
the brake e Ehgr%hg%g@%%?ﬂi ng to Fig. 1 ain a side view, Figs. 2a, 2b show
t he brake equi pnment according to Fig. 1 in a normal holding state; Figs.
3a, 3b showd he brake i n ' i ig.. % d : e ty
function; vvi'%'gllie'r?oni tor‘*.%ﬁ‘é,"g P%%‘f% ealﬁ' &reg{ gg%c}\,@ngrtgkae%géé%r%@hrﬁ&itc%fg{hgﬁ%%”(; a
second enbodi nent of tilenpioresehe releasedrstatenniarsectdrebiodigtidt e, 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 fdig.tp funchowesthdbgke égeihmest accbatnigtodiigqgiradmacdfideaview) r d

enbodi nent of the present invention; and Figs. 8a, 8b show the brake

equi pnent according to Fig. 1, with brake discs in series. Figs. la, |Ib
show brake etgs. Reezti aboartbé boake@gaiphens dccandingltafipt 1 of a horengd heldimgtstate;
invention in the released, non-braking state, in a side and a front view,
respectively. The brake equi pnment conprises a static element in the form of
a nul ti - partFige3aj 8ty khowhihehbiake equipmtéraldcgofdingeth FAY.mbuahhe caberfrd faultyt he
form of a working shafft é S rotatzilblr?é mounted in the housing 1 and has the
rotational degree of fraEGBNERTPBIINGRIC, the housing 1. Two brake
elenments in the formof brake discs 5 are arranged on the shaft to be
axially displaceable, but secure.against relative rotatio f Qr .exanpl e by
neans of a jﬁ@'i%ed t GHPWF 5 ecﬁ'"'?lﬂ tAgserding) ﬁﬁ?eﬁoga)e.mbolalmen? of e 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).



17 Two actuating elenents in the formof armature discs 4 are nounted in
the housing | to be axially displaceable, but secure against relative
rotation. For this purpose three pins 9 are distributed over the

ci rcunference, 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 slide. Arelative elenent in the formdf a disc 3 is nounted between each
brake disc 5 and arnmature disc 4 to be axially displaceable. The discs 3
each have three groove-like cut- outs 10 with a groove base, through which
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relative el giRpdse3 and in a third contact surface 6.3 between relative
element 3 and armature disc 4. In that case, at the outset a

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 compression 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



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) FR =i x FN (i =1, 2) arises. In that case

denotes the sliding coefficient of friction in the first or second
frictional contact. In the third frictional contact static friction
initially prevails, since relative elementl83 and armature disc 4 are
stationary relative to one another. The nmaxi mum effective third friction

f or ce FR3maxsiidimgtfiidtngirgedtils lry tHeRDstand secdid kictidhal wbetaei duedfo tha dotatrigewortking

static coefficient of friction in the third frictional act is_1s
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by the hol diffigtianel eantaghr gin  (FR3maxH - FR2 G), whilst the brake disc 4
slides thereat. Wien the working shaft 2 finally stops (Fig. 2), then the
first and second frictional contacts also change fromsliding friction to
static frictihdhe thirchistionad coptact piatie dudiopfinitialyt prevailsi since melative-elpment-3andar e
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coefficients O riction is subject T8 AT range or tolerance. {5t
exanpl e, t hehirdefatiafrictiomf@te is gteater thandhe sedoad slidingftictien toock:t hat t he val ue
of 3", regardless of its tolerance position, is greater than the val ue of
2, regardless of the tolerance position thereof. The tolerance limts are
therefore preferably selected so that>ub® explai ngg equations also still
apply to friction forces or coeffjcients . of _friction |lying at the tol erance
limts, so as to ensure the faned i’b#l'ﬂl”iFto xi'T—”f\'accordancé)wi th the invention
even in the case of scatters, WirRARkHSEHRN practine, within the

tol erances. A possible faulty function of the brake equi pnent consists in
that the brake equi pnent erroneously does not rel ease when the working

shaft is pl aﬂ%ra;gm db@ﬂéﬁ@raaré R8I i'nnifté Bl ncaﬁioghﬁ PRk PR kdrcd ﬁfgrnt.s

by way of the e disc 5 starting fromthe ir[\}ﬁ position describéd in
t he foregoi nfRAMax r EREr e mbistite praje disc 4slidgs thereat. Vikersthe|working shafhg 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" >> 13" 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", wi®. In reality each of
these coefficients of friction is subject to scatter range or tolerance. For example, the
definition u3" > 2% is thus to be so understood that the value of n3", regardless of its
tolerance position, is greater than the value of p2°, 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



first, second and third frictional contact. Since the maximumthird friction
force is smallest 19 due to the selection of the coefficients of friction
1H = 2" >>pH initially the third frictional contact changes fromstatic
friction to sliding friction and the relative element 3 begins to rotate
relative to the armature disc 4. In that case the relative el enent rotates
into the braking position B shown in Fig. B8, which is detected by the sensor
device 8. This thereupon issues state information to a nonitoring logic 11.
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applied by the brake equipnent in the nornmal position Ais, on the basis of

the enbodi mePRd/f etha bRk wa&% whics dadicatpsyshether iherﬁf?kﬁx'ﬁlﬁp@h?d 2K releaged Andn

the foregoi ngivedlpdssithe fa0R infointdtioRaa IHRBARE (Rt ifUsEBRAMVAHICHSIBPS Bie dritelohfe
case be made in the equations al so of torques i nstead of _translati onal

forces. If tWekingi ehafbd and e RipEeH\@NNRRIINGF PEithdtbrake, dlisgsr Ri 3y diggers 2

begins to rog@;e@,po,ﬁlﬁ?ge,{,ﬁgcamm,gm rd friction force due to the
sel ection of the coefficients of friction 1" = 2" >> 3" is smallest, the

third frictional contact then changes fromstatic friction to sliding

friction, Whgk@feripBsdibig fad§oaREtiohrdf the BRRE eaAPIRAE corishitd i thhl BkiRMiAgSfoRdd | |
present. The relative elenent 3 begins to rotate relative to the armature

di s 4. 1n tsuppliecibitherhsakepauipmenids BaLsHTicRnki AGAID: BRI TFor they IRKIing BRSIHRD
position B SMﬁﬂbé&wﬁ'\ Elafer%ncé"ﬂi €. » %&ﬁ&)ﬁﬁ\hﬁ%rgwné ktﬁcé FR%FHX éiB‘éHéd:@y e bliMes

t hereupon issues a faulty function report, as descCrib In the foregoing,
for exanpl e eguiPment infthe negmak kesitieg Adyi e the basis pt t"@oﬁ'@b@‘l"m@ﬁbwtg farbrake n
t he braking ﬁg &-tion B (Fig. 3) the mechanically positive couple between
pins 9 and t ‘flanks of the cut-out 10 prevents further rotation of the
relative elenent 3, this thereby

FRmax = 2 x (p1" + 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" = p2" >>u3" 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 farger second static friction force to the brake disc 5 and the total



being fixed in the first degree of freedomw relative to the housing 1. The
relative elenent 3 thus nowtransmts the larger second static friction
force to the brake disc 5 and the total 20 braking force thereby increases
to FR=2 x (1" + 2") x FN (6') Since the brake equipnent is designed so that
in the normal case the friction force, which is available in the first and
second frictional contact, according to eqfation (6) is sufficient for
hol di ng the working shaft 1 a safety margin of (1"+ 2") / (1"+ 3") is thus
gi ven.  Fi g.brdkisd torse theadty ingreageseat according to the second enbodi nent of
the present invention in the released state in a side section. This brake
equi pnent is provided for a lift installation in which the housing 1, which
can be fixed to a lift cage (PREZk(ustn@'edFN is nov@d in a first degree
of freedom x along a brake disc 2. When the brake equi pnent (Fig. 4) is

rel eased, an electromagnet draws an armature elenment 4, against the bias of

the conpres S$|ﬁéb friar Hralke Z,qmprﬁem i§ e@ggﬁbcﬂwﬂﬁemqhefnbmama the frictiort fwcdmms:hng
1 so that the housin thout friction alo t he br

retardati on Brvailee %f“i‘e B%‘?@é”? F?@”dﬁcﬁcqcﬁ‘é' ARG 3178 (FHaYeH '% ﬁ‘r‘f?%iﬁnt

rel ease drivggholding t%&&h@%rﬁf‘tﬁ 20selyNRargANRNEFSE QI 3 RI1"NLI") i RES §Fed he
armature elenent 4°in the "second degree of freedomy with a normal force FN

against a relative element 3, which is arranged in the arnmature el enent 4

to be displ aﬁgahl chﬁ\}soﬂﬁbkbhg%tflbrﬁéﬁt dePr@Ry U thé eRABRY emBMnbift bretd bl%sént

nor mal positi n&gesm on_springs at both sides.
relative el emeentlos in &letrn@a&qq/states'a a %Qféio’byﬂt“ﬁé’rﬁi‘@rmp”ﬁ%ﬂ('ﬁePTPNda‘églrﬁs’lﬁ

the brake d'lﬁ@taﬁatlon"lﬂ'mﬂi "h %4931%ﬁ.&ﬁ%naﬁs‘éaﬁfeattotmﬂ%gal(net husthdled) At

case, a first, secon rictional contact are produced

respecti vel ymoved ia affirﬁtsiegmefaftqedﬁmxd@weblaherﬂlw# ch the brake rail 2 is
pressed against the housing 1, in a second contact surface 6.2 in which the
relative elenent 3 contacts the brake disc 2, and in a third contact surface
6.3 i n whi ch'hre therbigkeueeuipmenkflig.44)aisdrelasised i e elecipmaong drawsian aonatare

Wi th one anolbgaent 4 l’}!gral[ﬁgf ;(h(ﬁgﬁ%r of tHe thh\?réfgiklﬁ)épﬂgﬁiﬁlﬁcaOMOF\a 'd%blle%rﬁlfrege&%?tl

there is present, ake rai relative to the housin
sliding fri cinfothe hawsing f soiteatithe beusing 1 Aan sligerwithodt frictian alengatheduakedisc.
between the relative and armature elenments 3, 4 stationary relative to one
another. As in the first exanple of enbodi ment, the coefficients of static
friction 1" Foraetasdatigh of theelifsedgectFigd 5) theueledtiomadnet (coetier sbidahle releassl drivesig

friction 1c is s%ﬁtch&i tolﬂ‘earid id c@ﬁﬂre’%@ﬁﬂ%ring 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,
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= pof >> 3"
are selected. Equally, the coefficients of sliding friction 111° = u2° in the first and second

contact surface are smaller than the coefficient of static friction 3" in the third contact



contact surface are smaller than the coefficient of static friction 3" in
the third contact 21 surface. Since all contact surfaces are | oaded by the
same normal force FN, the sliding friction force in the first and second
frictional contact is lower than the maxinumstatic friction force in the
third frictional contact: 1c = 2G< 3H < 1H = 2H (7) FR1 G = FR2G < FR3nmaxH
(7') The brake rail 2 therefore slides inZhe first and second frictional
contact and the relative elenent 3 renmains in its normal position A biased
by the corrprasfab@n Sl algsontdot gurfﬁ)es e loaﬂeﬂrbjsthélslamet mendal fste AN treestiding

frictional tact then alsg ch frictio static
friction anof {"} BtSal" tPF'lefc’)t ?ﬂ?aF%‘?D@g fr'%"ﬁ‘]?%ﬂgﬁt% el a%ﬁ@% "?x%lfrassqtﬁe
housi ng 1, ifsictidni feickeeanl tHaythird ricsib@dlicontact: ction in the first and second
frictional contact: FRmax = (1H+ 3H) x FN (6") As in the case of the first
exanpl e of enbodi nent, a bl ocking brake equi pnent, which notw thstanding
novenent of the housing 1 doe§l1ﬁ&t el gatsepfek gpi ve tohe brake disc 2,

| eads, just as a too-snall total JICtI(O,n force FRmax accordl ng to equation
(6"), to entraining of the relkRlSeFBREFIR3MA "t he brdRe rail 2 in the

first degree of freedomx until this is stopped at an upper abutnent in the
armature element 4 (not illustrated). In that case a sensor 8 reql sters the
transition ofhe biake &aib2 ithesetore slides in thmfitshand seeand fhetione| eentact andithe relativey

this braki n9e|a9§htt3 @?nafﬁhé il i@ no@%amngﬁ%ﬁés@d B@metabnwegé.arpeprrr@eqmg 5f\sAt

soon as the relative elenent 1s fixe relative to th ar mat ur e “el errent
t he abut mentstamdstill, thefiustanst sepend rrictissalf gandact deeyy algo @hamgeeérlmmh;dmgt fﬁét'%@ond

friction for sgfﬁﬁdma@ﬁqests&@muoﬁ%%@ o fﬁ%%r?k@d@@% m%ugésnergt

and the tota lon ToOrce I ncreases X FNto ="(1 +
2) x FN. | n lirmtedfbiyrtbe statid friction indthe lisshand sg¢or§!rfb@tmnﬁbmntaqiie maxi num second
and third friction force was realised in each instance by appropriate
selection of the coefficients of friction 2, 3, particularly the
coefficients of static frictiFRmake 31+ #8h et i vel y 6F) additionally, the
different maxi mumfriction forces can, however, also be realised in that the
third contact surface 6.3 is incli ned rel ative to the normal force. For

t hi s purposeAs K the dasehafvibe firstnexanipdes ot echbadirreemt, # bteckiog deskerkgaipmant, whitha

;ﬁl:)\?\:‘ll Yﬁ le:: e”‘?\yttrbsi?p%qgopog%ﬁﬁ% o&%h%goys‘éréq gggs P\ﬁt re ease relgF ve F% th-er %?al%rdigcc.ﬁ,pl €
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 =
{(n1+ u3) 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
u2, u3, particularly the coefficients of static friction p2", u3". Alternatively or additionaily,
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



the first or second exanple of enbodi nent, wherein then the sane reference
nunerals 22 correspond with the sane el enents, the actuating elenent 4 in
Fig. 7 thus corresponding, for exanple, with the armature disc 4 in the
first exanple of enmbodinment or with the armature element 4 in the second
exanpl e of enbodinent. It may be assuned at the outset that the held novabl e
el ement 2 under the influence of external?2forces, for exanple the |oad of
the lift cage, seeks to nove in the first degree of freedomx in positive
direction (upwassdnd with fiegsam@ elerh@nttshmecaeamtuaé elepsehit Agn 6fg. Titausicdrreabbmding,

lenent 4 with th f N th th d_cont
CurTace 6. 2 3 KRR, W i16p AEBkES itch 7 4 Rist exntrd ok BoSFTR oo il 8

the sum of tdimatrgeiemany4 it theaBolt bxangpleof émbodimeabl e el ement 2, but can be
at nost FRZmax = 2" x FN. The nornmal force FN acting in the thi rd contact
surface 6.3 inclined by the angle (n - a) relative to the normal force FN

di vi des intat mw uéomoﬁeta,thwﬁersei ﬂhaDthe ledeable dl%hhsnt Sumeahe ifluence of
per pendi cul ar

dc e t her co nent FN x
el S ortriadotanyeh ARGt ! A5 b cdes baeks BRPIEl BETFHERres ol &
friction forfgdofBxXinmisitie @@réctnm (upwhidy ihlFig. &) c infhaddase wf foading ®f Thet zhm&ating
results fromthe one X FN.

co = 3" X n Thro
suitabl e sel 2eTFHf With ttﬁ”‘?rﬁh"‘l forﬁ‘él‘? FgRﬁﬁrﬁéh%" grsesy 'B\Ji!éé gg%&?.%ﬁ?ﬁ? ﬁ&“‘?’%e 62a
friction formetigresrddPR2 GehigH ROBeesamaSige akObuteasitite to ey stifefIBERemaining
coefficient of static friction. If this friction force is additionally

proj ect ed i nfofags agtingen H@dﬁ%‘@b'%‘?lem%‘e%m san bg\atrmastiRAmBnT Héf XfNe rel ative
elenent 3 relative to the actuating element 3 in the first degree of
freedomthus only opposes at nost a static friction force of FR3max = 3" x
sin2(a) x FNTheasorgah fasee fdbiaetingrinithe thirdegontaco sunkacg. 6.3, inelingd \nyrtbaangle (rhe)

relative el gupfle ﬁ: theln Fdwé{l%ltcg Fh% Eﬁudé& > Id"n&algﬁ’dg&%ﬁ% wgg gﬁrﬁ&%«{] %:frﬁé/or%ﬂgﬁﬁ% of

freedom x in posi | rection (upwar opposes a
conponent Fl\slm(aMspar)pemmpular to theh tiirdecantatt surfacee Bseand iiee pthealcompbhedt AN &

rraX|rrumth|rdfr|ct|onforce case venent i ctlon
Caownar diy. fasta § oraftehfE5enifl i fod B ER Focn & Laghrrord Tl dBice; ne
effective nmxxinang tadftlnrgdnfthe ﬂ’ilﬂdotfbnfta]jt eerfac&aoe Bhabs st front thevoﬁemumptdmemdat
friction forces resulf in mpvenent _directions. This ca

advant ageousT3Met T |“§ed Si"\‘(a) ’f 5“ hhsprsnesuitablg seleption.of fhe '"C\‘/{Pﬁtlﬂ‘? E}”g'%ﬁdo%fgf

the brake equb@R®At thilds frﬁ;ﬂbry foret £ah wsaaeqﬂedétemnédlefommpe %ﬁwtsa%e

has to be held nore stronP Y in one novenent direction than in the other.
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 =

13" 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



Moreover, in the case of displacenent of the relative elenent 3 relative to
the actuating elenent 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, such as, for exanple, the
conpression springs 7 (Figs. 4 to 6). A br2Ki ng force can thus be influenced
in correspondence with a novenent direction or braking direction. The
exanpl es of esbltdi NEm$ c‘rrahge tawses reat divrespeodr tdecreasefifii tieenomsnadffordei NN
and static e i y
Gotect a faurtlrsphrRs tiCe s ohARRIEISEEadrBacpl, SR0ufab ot Blgriiley |
t he case of metta:rnuhragplcamSpmgsséqE@m 4htol ). ng. brﬁhlns fosce aarhittiseble iinfluehead trhe

condition 2G,< orre%ggnde% (AZt)n 'r?l véﬁhér\tldllrgalon-g?k?al{i@eapetctl&pl | gat ory, since in

many current’tcas BLENEHIRE equi normel case is used only
for holding, for exanple a lift cage at standstill. Use of the brake

equi prent for, braki ire in.the e aof. faul

ready | 1 TagpPamigs of caRBdicR B! &4 pidiginol P SoBinglshit bt F8g htstate

t hese i ndi vi fiigtidn efabe friction sudfmcelssloatsltuee ablegtoesiiably ctemeoterfanhlty functiohsonomlyral
position. It ma n dIS ced fromits sitio the. . .

br aki ng p05| \R/ﬂ g??qglpﬂelﬁ é’ '86’?? E%Sﬁoqd?tr%‘{ ’9/9 ﬁn%ﬁgqseﬂpﬁnlr}?gd'?%ryé'sﬁ? =
FR1 + FR2 (1ac)h1mdm$thantr@ qmlnamonThl s can be achieved in that the
coefficients of friction 3" 3G of the third contact surface are selected to
be significantly smaller than the coefficients of friction 2" 2G of the
second contact surface. 3G < 3" |28 2% g2" (7' ) Conhjzpati ons of the depicted

forms of enbodi nent are obvi ously possible. Thus, for exanple, several
second and third contact surfaces can be conbined to forma first contact

surface, \Aherserbwé&emaf@hm mggtbfy 'sﬁlcéWHah?f&arlrér}‘t c%@@@laﬁaé)e b}ameaaq@rpmeeﬂ ired
vari ant of enbodi nent the b eq w%)]mant is instal in or attached t

drive of thetheimar m?h‘é"‘tsﬁl I$ é‘F?Q)H"'Y'IFH'eh fingcfor grample 'th%aQ?r atygiarasll \Vée[ﬂlmeeys
which are ipiaRE éaa.sﬁi\ehnfop bra'ﬂh@% &d%m@d tefdly h& Badd of ARk 1hi6 afrBadytin itSelf

driven by a notor and rake equi pment at standstill or, in the
case of need'ePHRSERISHA fqiytoq.ﬁueé% ftgs @gggeqfsggfry in these individual cases for the relative

element 3 to remain in its normal position. 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

p2* 2% of the second contact surface.
3% <3 << 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



speed step-up transm ssion can be arranged between notor and drive shaft.
The drive thus also includes the brake equi pment, which as a rule 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
the noved travel body. According to a first formof enbodinent of the drive
the two units are assenbled to form singl e2%rake equi pment and arranged at
an end of the drive shaft. The drive shaft corresponds in this node of
constructi onspufeﬂhsté;hep trapy@isipnedaenmn brréided Jenveerd atateradndadiangetienThe drive

economn c, he e rrent can, .for examle,.,b r unt ed, as.
conpl ete un| is P'gl"& {h(?q‘?{ﬁ %Pﬂ%'PW&PF\V@'&b?WJFE '@r‘f‘bvd‘iqcﬁ@ﬁ{% S"fq"féa@?@ve
é he twohu][n tﬁleﬂﬁcal bmtsbrﬁém\ ﬁqbﬁ s in & raking ackidon (B), tdkentitself a9 dsa pﬁéitiémef
rive shaft. Thi.s t the e en,. t its
0 the r aictontits A iEind A5K mialss Bhiel Ball ACchrdidy B AR Slamsbimanatie o
thus di stri bufvechbywo Uhits atlei assembleday form sifgle bvn:ketuwutpsnenﬂana ,anshgm:i Ati amaéﬁd y
better force trtbutrl1 nsT}Ioéhe ri,ve shaft re uIt 3 fa rlﬁ_ of f Fure
of the brake® eh@ fiuenshallye THE qrivEc3NiftecstespRsyin T BY04F O nsrUlipoaH!

the ideal cafevithe ettt (). artis Mmbﬁtamgem@hmbcbﬂ@rhicl Sinc@ it rakk egd@ipment

position is doubled. This is the case when the coefficjent of fricti 3in
Phe. third cofhder XA B8 EMaTHER A ASTEEars. ARPIITEE Bt as e Phie

equi prent  wi érhb&ﬁi\ﬁ@hﬁd)f thé @A¥e Bk twb LAKEoRAY b%%u@%@ﬁi@ﬂtdcﬁedﬁ &/ the Swo Eh@

as, for exa |IIutra din Fi . the br f
arrpl ificati gﬁ ‘g‘@t%%r? Atbr Fars peens ﬁ@h"}?n‘l'f“’ﬁr%\'ﬁ?ﬁ& i‘fﬁ%’ﬂeﬂ ‘g‘?\" ﬁ‘@ units of the
i nfluenced. bfake feqmpméaﬂpbanngeéterdahorbr@mmgwswo(o@g mﬁmernﬁls&huyﬂlsﬁlbﬂf&i%ﬁ

(1) or stati | ement s can be arranged_in serjes, through the formation
o the ©clie heATNE RAISK Iothei tha Ugu dms GHERTARS Debsiapre WP BROITS Ip(he Give

possi ble to gkt R¥et Qmsarnea oﬁfﬁﬂh#efdf(tl@é baRe eqlipnehtlid D frédmrbfwtl'@@ﬂ?é'sﬁaft is
according to Figs, 8a a t hree second contact surfaces (6

first come i rdyced f éEtthFrfd??leCEﬁeaWnB’ab'BEl JGtGR, be&‘?’%e'hrn%m@eﬁp%tt"“aa?q ,bqumg
contact surf ?Mlon(@ dblbled § ﬁ%géﬂ‘ﬂa' EH%etvn‘Fenftﬁé Ebéfﬁaerfltcgfcfﬁctﬁh ]}3“3 tﬁé‘{h"rg coRfakact

surface (6.3 here thus results a nultiplication of braki ng force
when the br aRirfagepoaprroymately zerac Ydigh ugghofd qf bialte eqjmreemhm@ sgweia) dems of

conbi nat i oSy, e %ﬁhl’ﬂﬁieﬂf’l&orﬁ‘@é@atlﬁgsng WE ¢, R TiRRthled ih Rigauel aﬁ@%buse

of an advantageous nonitori nrq ‘monitors ‘correct furctioning
t he brake eqthepbi@king f2ece papé matlcm abemeeln nmw@ﬂ@hpmwamg pesitivn gaa be

travel body ahusi@RASkfol RBMple0sel&hPbakE HiddI&s) AAY Ghiative 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
(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.



body in the case of need, with a static elenent (1); a novable elenment (2)
which is novable relative to the static elenent in a first degree of
freedom ((p; x) corresponding with a travel direction of the travel body,
wherein a first frictional contact can be produced in a first contact
surface (6.1) between the static element (1) and the novable el ement (2) by
a normal force (FN) acting in a second degree of freedom (y), wherein in
the first frictional contact a first friction force (FRL) opposes novenent
of the novable elenent relative to the static elenment (1); a relative

el enent (3), pwhlqﬂﬁls adjustable in the second degree of freedom(y) in the
direction of "#f& WBVUHbl e el enent (2), wherein a second frictional contact is
produced in a second contact surface (6.2) between the novable el enment (2)

and the relative. el enent 3 f.or rei h
second fri ct-onal Bragg SALPMeY %%8%9?%5?%&9@ 5'@“?%"“?%6?@?% %S@fﬁlnt
of the rTDvab;bdﬂyeh Hardse of Ak&d, iwith to the relative elenent; characterised in
that the relative elf ‘Igt %‘?L is movable in the first degree of freedom ((p;
x) relative to t HS@IGEERedf Ehent (1) between a normal position (A) and a

braki ng position a@@vabehelerient (dentiel & moeatet esatie {o3)hel static aketbnt ivi @ firkte
normal position (A) and novenent beyond the braki n"i‘%’PFOSI tion

bl ocked. 2. Br akedeeg(ﬁ%ﬁ phERedere der di Grregeending with a HE?C“@BrﬁS&h%FFng' bogy,

actuating el ementyfbinRifedt fridtionbK 8shtadl ctaheoef bfodtic&le o1 86ir&f cdntfe damudd 5. QX)
relative to the static el enent d whi I's adjustable in the secon

degree of freedonRetyggn the stafic Qi?"i(“@%ttt "b?ﬂ%ﬁhlet“l*fé’ah@\%'ﬂén tdRpanorma! forge g7 n
a third frictionalpgmi agécdna dagféwmeéédbm @, WHbféﬂw mné At freuéﬁaaeenté& a?f)rst

bet ween the actuating el enent relative element (3),

adj usted state, bfyﬁcmcrmrr@r(ﬁﬁﬂ)pmsesmwymenfrpfm Eﬁvéb@ﬁlet"%?ntf?'?tb’ﬁt@yﬁhef%?tt?e
(FR3) opposes novg Bht @; the relative elenent (3) relative to the
actuating el ement ?ﬁ) rein the second and third contact surfaces (6 2,

6.3) are so tonst? (Rlate Q'ﬁa?ma(3) ribhighrisnadiestaiel i theceacend deges qfrresmam) (ybin
the second cont acheSiifebfGi® of e novablé ré’éﬁ@ﬁt zghﬁﬁbr@m”@)&b%ﬂ frietioshl fdohfalct &0
force (FR3max) of the third contact surface
produced in a second contact surface (6.2) between the movable eilement (2) and
the relative element (3) by the normal force (FN), wherein in the second frictional
contact a second friction force (FR2) opposes a movement of the movable element
relative to the relative element;
characterised in that the relative element (3) is movable in the first degree of freedom (o;
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.

2. Brake equipment according to claim 1, further comprising

- an actuating element (4) which is fixed in the first degree of freedom (g; 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).



3. Brake equi pnent according to either one of the preceding clains,
characterised in that the brake equi pnent further conprises a sensor device
(8) for detecting the normal position (A) and/or braking position (B) of
the relative elenment (3). 4. 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 (), partizéul arly a higher coefficient of
static friction (") than the third contact surface (6.3). 5. Brake equi pnent
according to any one of the preceding clains, characterised in that the
Lhird contacy SUTBARe ebfiprhent Soddiind Wgtl{efloﬁ%'o\"ﬁwtﬂe&éb?ngcj"aﬁm, ch&fabferibENn
6. Brake equi'pnent "according to any” one o e precedi ng clains,

char act er i setial the trake eqiipmend furtheecanpriseata ¢disondeyies (§)Her detetng thg nereatent
(4) is or ar Y/ . f i second degree of
freedom (y) f%gﬁngﬁ)égﬁlé’%?rﬁﬁgg8@%35@#}8& 0? F]rfefrgfa'ﬁ?gr Fgﬁetggg) “contact is
produced. 7. Brake equi pnent according to claimb5, characterised in that it
further conpjises r : i i i i e fi ) of
Freedom ( (o) r ol 72 oRbfedt 6810 A1 R, g Wier dafe, chipBRgER
nor mal f or cethHNp denohd eostactosdfade géBehasfa highedomsfiigignt df HiddtiohHg), frartiularly a

second and third frictional contact, |,S. produced. 8. Brake eqgui pment
accor di ng toh'E'F%ﬁCRF’&'F'eEh%frsé%ttcefF'Ftéoé‘d“i )ﬁhg%&e%ﬁﬁgcwﬁ%{@p%a@ nt (2) and the
static elenent (1) are so noved, in particular deforned, relative to one

another by the normal force (FN) in the second degree of freedom (y). that
the first, secondB@K8 eaipment @ce Fi"Sﬁala"&d?ﬁlea‘?ftth?§9?ﬁet5’ @6’?"59.0"‘@?@&%83“ in

equi pment  ackaf i Merd SorddtY s@gc0®.3) NEinBimRa eaibiig toltAé Abrmd Rarta gy i sed in
that the actuating elenment (4) is biased, particularly by a resilient neans
(7), with the normal force (FN) and is selectably rel eased

el ectronmagnegi cal BykarGlLpmdny deesthingablany oHe- ofBhakRedifigPBits, 265ACEHEEY o
any one of the [)recedl ng clains, characterised in that it conprises a

plurality of thak @tVF{P@V%Ie@‘i‘?ﬁW §3)( %')d/‘arsth\ﬁé!qtuaé@g é‘i‘-‘t"ﬂ%ﬁti(ﬁl_gise?reﬁférﬁosm(’\@d by _the
respecti vel yh@auPedréd fENJ eiHRVeddand \MegreRl & ResRRPQ thal el MBelsceoiY aRd thiki
produced in a second contact surface (6.2) between each relative el enent
(3) and the fistiengl eondad jeprodyeed. (2) by a normal force (FN) and a third
frictional contact is produced in a third contact surface (6.3) between

each relative elenent (3) and the associated actuating el enment (4) by the
nor mal f or ce’-( FN)Brake equipment according to claim 5, characterised in that it further comprises a

brake element (5) which is fixed in the first degree of freedom () relative to the movable
element (2) and is so moved 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 claim 5, 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.

9. 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.

10. Brake equipment according to any one of the preceding claims, characterised in
that it comprises a piurality 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



11. 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 elenent (2) that it can hold and/or
retard this. 12. Lift installation accordifig to claim 11, characterised in
that the normal force (FN) is dinmensioned in such a manner that an adhesion
force produc@y by hbenaldorel (AN)Ssaridi @nhifdAjrictioal tdoataat &k proggeedireatthird contact

sufficient t haol d the travel Y, si bl e.loa

STt §netal | SR Gk reng gt e dameniiaf and 1 S365RRR atfaup Hemert e
force (FN) iisythdinaenasiforcedFNn such a manner that a sliding force produced in
t he braking position (B) of the brake equipnment is sufficient to securely
retard the travel body at its permssible load. 14. Lift installation
according t01'any (Gf ehstdilatidravite bﬂaketmuqoaqermbafoamh@td suqdorhmofcthatprédeemg&lainds ng

1 onat Booe Gagadoisnd ity Ret A0S TstalY Y SO Gegats Brartial REN the drdeble
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(8), which s,@m@mmgjew ce (8) detects the position of a relative elenent (3).
16. Method according to claim 15, characterised in that a function is
nonitored by mneans of a nonitoring logic (11), which eval uates signals of

the sensor deyi ceiift§istal@tios 8tdordihg 6 @8 1Dfchahrtdisali th BatinenhaPdetedFN) is
novenent state of the novabl e el enent

Met hod rding to cIa|m15
or 16, char a@MePFigRee insuc a"tmanrfeéﬁh%‘?"fflﬁ)ﬁ'éf'PBFPrF% prq&’gp%@rbtgeggrr%ﬂrp@ﬂ U8 Khen
the moni tori &ahé Beike edBiphiding isldidficidnt & SdiielPhold i @dvePbodyat ifRIpRKAiseilld DA Nt
i ndi cates "cl osed”, the novenent state of the novable elenent (2) indicates

"0" and the relative el ement (3) is disposed in its braking position (B);

or 28 the CO:Nr0L|ft%i%ll%ho@&cédﬂ@n@i@&ﬁmewldhﬁ%terlseﬁlhrcmbﬁﬁwe"mmﬂl forde"(EN) is
novenent state of the npvabl e el enent icates "mOQO" and the relative
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when the nonitoring |logic detects that
14. Lift installation according to any one of claims 11 to 13, 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.

15. Method of detecting a function of brake equipment according to any one of the
preceding claims 1 to 10, 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).

16. Method according to claim 15, 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).

17. Method according to claim 15 or 16, 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 "0" and the relative el enent (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 "a 0" and the relative el enent (23) I's disposed in its braking
position (B); or - the control signal of the brake equi prent indicates
"open", the novenent state of the novable elenent (2) indicates "x 0" and
the relative el eftientor(t®) sigaadefdpe bedkei eyuipnient iralicatds fopent, itle moBeEmediOstate of
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for use 1in an e
position (B).

18. Method according to claim 15 or 16, 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 "= 0" and the relative element (3) is disposed in

its normal position (B).

18, Modernisation set with brake equipment according to one of claims 1 to 10 for use
in an existing lift installation.



