1 Method of checking lift braking equipnent, a nethod for placing a lift
installation in operation and equi pnent for carrying out placing in
operation Description The invention relates to a nmethod of checking lift
braki ng equi pment, a nethod for placing a lift installation in operation
and equi pnent for carrying out placing in operation, according to the

I ntroductory part of the independent patent clains. Alift installationis
incorporated in a shaft. It substantially consists of a lift cage which is
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the counterweight. Lift installations of that kind have nmechanical braking
systens whi ch enabl e hol ding of the cage at a desired |ocation, can brake
the lift iBe¥HPRion or the noved masses thereof in normal operation or
can safely stop the I|ft cage in the case of a fault. Holding at a desired
| ocation is, for exa hol ding of the |ift cage at a storey for the

pur pose ofTiumqnwaiong'eb esne@rnﬁtjwérof £agckingdift bralgng @ﬂu'am@kta ethed forgiagitghd.

Braking ing ﬁl@fn@?éllaﬂi?ﬁh%bb%oh %ndfeaﬁlpﬁ?éﬁ%P ‘é‘arrﬁn&&@b‘}ﬂé&ﬂq inperfion, Jhemind1e

cage noves Into a storey and braking he case of I's required when
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braki ng systens were usually used for these requi rerrents of which one was

arranged at the drive itself and the other on the cage. A check of these
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at | east one brake plate against tra generates a braking

force. waiting for a next travel command. Braking in normal operat|on |s for example, a stopping
process when the cage moves into a storey and braking in the case of fault is required

when, for example, a control, the drive or the support means fails.

Until now two braking systems were usually used for these requirements, of which one
was arranged at the drive itself and the other on the cage. A check of these systems is
costly, because on the one hand two systems have to be checked and on the other hand
fully laden cages are normally required for the check. This is complicated inasmuch as a
useful load for the cage has to be transported up. This load has to be transported a
number of times in small load portions and during the test there is a risk of damage of
items of cage equipment by slipping of this useful load.

A braking system is now known from our application EP 05111993.1 which uses only one
braking system instead of two braking systems. The illustrated lift braking equipment
brakes and holds a lift cage and the lift braking equipment consists of a number of brake
units which can be brought into engagement with brake tracks in the case of need,
wherein the brake unit for this purpose presses at least one brake plate against the brake
track and generates a braking force.



2 This braking system nust now be able to be checked particularly securely
and, nevertheless, efficiently. The object of this invention is accordingly
to design a checking nethod enabling efficient and reliable checking of

br aki ng equi prment of that kind. Placing of a corresponding lift
installation in operation shall be able to be nade sinple. Preferably there
shall be able to be early recognition ot possible faults and inportant
installation data shall be able to be verified. According to the invention
t hese objects are fulfilled in that a nunber of brake units which are
brought into engagenent with brake tracks as required and which press at
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ef fective fRekhdicdscBticRhtyf.ri ction, which is generated when the brake plate
is pressed against the brake track, of the brake wunit is ascertai ned.
Through ascertaining the effective coefficient of friction of the brake

uni t, devifid @hsct GRhi® SveREGOR! %@rdu@lygﬁpﬁes‘idr{@ cﬁ@&nﬁd‘ﬁwemeéﬁa%hﬁq Qﬁc@hﬂ ows

areliable statement with respect to functional “capabilit

br aki ng urAnd. refiakle phacking pheraﬂ,(m equipmentgif tealrkird pé’ﬂﬂﬁlnggobaccérrﬁémndm hﬂbe
verified ClRél&l'ld?lHﬁ‘ﬁ?h{erahor?shéN Béqatﬁ@?@bé'%%de‘@%ﬂg FRaeRl RS thard & diive i oy

safe construction o unit of that kind. In an a vantaPeous
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ascert ai neghyq means of a braking force neasuring device for measuring a
braking force and by nmeans of a normal force neasuring device for neasuring
a brake adjusting force which acts. This is particul arly advantageous,
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enables a particularly safe construction of a brake unit of that kind.

In an advantageous construction the effective coefficient of friction (ue) of the brake unit is
ascertained by means of a braking force measuring device for measuring a braking force
and by means of a normal force measuring device for measuring a brake adjusting force
which acts. This is particularly advantageous, since force measurements, for example
with use of strain gauges, can be constructed economically. In addition, an effective
resulting coefficient of friction of a brake unit can be ascertained in very simple manner
with use of these measuring magnitudes.

A variant of embodiment proposes that for ascertaining the effective coefficient of friction
(ue) of the brake unit the brake unit is brought into engagement with the brake track and
adjusted with a brake adjusting force (FNw) having a lesser action, and the lift cage is
moved at low speed, wherein the process of movement is continued or repeated until a
substantially constant effective coefficient of friction (ue = FB/FNw) of the brake unit sets
in. This is particularly advantageous, since during mounting of a lift installation dirt and
construction dust can adhere to the brake track. This influences a coefficient of friction



3 and thus also a resulting braking force. Wth the illustrated nethod this
dirt can be rubbed away and the success of the cleaning can be checked by
means of checking the coefficient of friction. At the sane tine it can be
checked whet her the neasured coefficient of friction corresponds with a

val ue according to experience. This enables coarse assessnment of the
material used, for exanple whether the cdrrect brake track material is
used. A very advantageous variant of checking proposes that the ascertaining
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reliability of equipnent or the certainty of fulfilment of a task by
equi pnent. Such a brake safety factor is particularly inportant in the case
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A checking method of that kind for checking lift braking equipment according to the
foregoing embodiments is used with particular advantage for placing in operation a lift
installation with lift braking equipment of that kind. The lift installation includes a lift cage
for transporting a load, which is to be conveyed, and a counterweight, which is connected
with the lift cage by means of support means, and a drive for driving the lift cage,
counterweight and support means, wherein counterweight and cage move in a
substantially vertical shaft in opposite sense. In the case of a lift installation of that kind
the assessment of lift braking equipment is particularly difficult, since a complex mass
system is involved. The proposed checking method in this connection offers an efficient
and safe possibility for placing the lift installation in operation.

A lift installation is a complex mass system and lift braking equipment has to be
appropriate to this complex mass system. As a rule, i.e. in normal operational states, the
lift braking equipment of a lift installation has to bring the entire mass system or the total
mass (MG), which is to be braked, to a standstill. In a 'worst case', for example in the



mass (M5, which is to be braked, to a standstill. In a '"worst case', for
exanple in the 4 event of failure of support nmeans or support structures,

it is necessary, however, for the lift braking equipnent to be able to
securely brake and hold the residual mass (M), essentially the nass of the
enpty lift cage inclusive of the additional load. This latter requirenent
cannot be actually checked in a lift insﬁallation, since for this purpose a
"worst case' of that kind - also terned '"free fall' in the field of lift
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braked by the l'ift braking equipnent 1n the "worst case', of the lift
installation is calculated wth input of the permSS|bIe wei ght (MF) of the
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air- cond|t|0n| ng systens or or equiprment articles such as mrrors,
decorat i vé%ﬁl"@ﬁfrsﬁpglfl@ﬂe%lgféﬁj@’@cﬁmﬁ@pe0| fic floor covering are installed.

This method allows reliable determ nation of the nasses to be braked. The
operative nass parts of the drive (M\) are defined by the drive. These are
the inert |@notlm[s\5%@nbpf embodiment nrerasesithet e rgsidoal mass (M) whishl isdg sbeand
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P with mput of the permissible wenght (MF) of the load, which is to be conveyed, and an
effective mass part of the drive (MA) and measurement of a lift acceleration (ak), wherein
mass determinations at the lift installation, such as an actual imbalance (MB) of the lift
installation or an actual weight (MT) of the support means are carried out with use of the
braking force measuring device. This variant is advantageous when customer-specific lift
installations are concerned, in which, for example, additional apparatus such as image
screens, air-conditioning systems or the like or equipment articles such as mirrors,
decorative materials or a customer-specific floor covering are installed. This method

allows reliable determination of the masses to be braked.

The operative mass parts of the drive (MA) are defined by the drive. These are the inertia
masses of the drive inclusive of associated drive pulleys and deflecting rollers. These
rotational inertial masses are recalculated in correspondence with the diameter of the drive
pulley to an equivalent linear mass proportion of the drive (MA). These values are
apparent from lift documents or given in the form of data tables to checking apparatus.



pulley to an equivalent |inear nmass proportion of the drive (MA). These

val ues are apparent fromlift docunents or given in the formof data tables
to checki ng apparatus. 5 The actual inbal ance (MB) denotes the mass

di fference between counterweight and enpty cage. As a rule this nmass
difference is interpreted as 50% of the permssible load (M) to be
conveyed. However, other interpretationssof this inbalance are also known.
Thi s i nbal ance can be ascertained in that initially an actual weight (M) of
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of the cagiifferencerofdhenedve measurenagnis pegoyd ng‘tﬁethﬂé@@mng(gﬂpulef the empty lift
cage can now be ascertained in that, for exanple, an intrinsic acceleration
(ak) of the lift cage is rreasured b nmeans of an accel eratlon sensor. In
thi s connecti oMassSunpertMes 13 ={Hlolding kg 2/

t he braking equi prrent rel eased V\/nereby the errpty I|ft cage automatlcal ly
accel erates upwardly. This accel eration (ak) and a possible residual

braki ng f ovheseip BERprayitationahaeaeiasatiand9.8Junsaquent |y the brake is applied
again. The actual weight (MK) of the enpty |ift cage can now be determ ned,
for exanple, with wuse of the values ascertained as aforesaid or val ues
which are I{maﬁualam@@laape,g\wbcw,@e determined from, for example, the sum of these two

measurements according to the following formula:

Mass Imbalance (MB) = (Holding Force (FByy) - Holding Force (FBus)) /2 /q

wherein g is again the gravitational acceleration (9.81 m/s). In all cases it is necessary in
this determination to take into account a weight (MZ) of a possible useful load of the cage
(for example, an installer).

The weight (MK) of the empty lift cage can now be ascertained in that, for example, an
intrinsic acceleration (ak) of the lift cage is measured by means of an acceleration sensor.
In this connection the empty cage is parked at the lowermost stop (HB), then the braking
equipment released, whereby the empty lift cage automatically accelerates upwardly. This
acceleration (ak) and a possible residual braking force (FBg) are measured and
subsequently the brake is applied again.

The actual weight (MK) of the empty lift cage can now be determined, for example, with
use of the values ascertained as aforesaid or values which are known, according to the



6 followng formula: MK = ((MB - MI - MZ)*a - (MI + MZ + MA + MB)*ak - FBR)
[/ ak. The residual mass (M), which is to be braked by the lift braking

equi pnent in the 'worst case', can now be calculated: W = MK + M. This
met hod al |l ows secure ascertaining of the actual mass proportions of a lift
installation. Advantageously, a maxi mum required brake adjusting force
(FNe) is determned with consideration ©f the total mass (M) to be braked
in the '"worst case', the effective coefficient of friction (e) of the brake
uni t, the ) oHAgY fokhlia0f brake units used, a requisite mninmumretardation
(ake) and a correction factor (KBl), wherein the correction factor (KB)
takes into consideration enpirical values such as speed of braking,

contam nation Qjk =g[_mrgcimai|e|é):gv.gm0.amzm+w§1%p<-’pggﬁ£@ke+6) I (N* (ue).
This allows an~effective prediction 0O € required aajusting force (FNe)
with little effort. The required nmeasurenments can be undertaken by one
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proposes that the brake unit Is adjusted with a maxi mim force and the

maxi num bregRe. eal] iy begalcdated: (FNm), which is achievable in that manner, is
measured by neans of the normal force neasuring device and this maxi num
brake adjusting force (FNm is con'ﬁared with the maxi mum required brake
adjusting force (FNe), evide 3 icient braking function being
designated fulfilled when the maxi num brake adjusting force (FNm is
greater by the safety factor (SB) than the maxi num required brake adjusting
f or ce ( FNehhis mathed altews pasne ageariairingofdhe aethalimass praperdiepeefia lifbinstafiatioet ual | y
present safety of the braking equipnment. This gives very safe braking

equi pment. Alternatively, the brake unit is adjusted with a maxinum force
and t he nmebdvantiaogeusbe F Maxdnust reqyired meake( Fdingtingwforesh (FNelaishetermined iwitht hi s
manner, i . Vi f f : a i e\
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minimum retardation (ake) and a correction factor (KB1), wherein the correction factor
(KB) takes into consideration empirical values such as speed of braking, contamination or
anticipated overload:

FNe = KB1 * MG*(ake+G) / (N * (ue).

This allows an effective prediction of the required adjusting force (FNe) with little effort.
The required measurements can be undertaken by one person alone and no test weights
are required.

A further refinement proposes that the brake unit is adjusted with a maximum force and
the maximum brake adjusting force (FNm), which is achievable in that manner, is
measured by means of the normal force measuring device and this maximum brake
adjusting force (FNm) is compared with the maximum required brake adjusting force
(FNe), evidence of sufficient braking function being designated fulfilled when the maximum
brake adjusting force (FNm) is greater by the safety factor (SB) than the maximum
required brake adjusting force (FNe). This embodiment allows a statement with respect to
an actually present safety of the braking equipment. This gives very safe braking

equipment.

Alternatively, the brake unit is adjusted with a maximum force and the maximum brake



brake units used and a correction factor (KB2), wherein the correction
factor (KB2) takes account of characteristic enpirical values such as speed
of braking or contam nation: FBm=KB2*2*FNm*Nrue. This allows a direct
statenment with respect to maxi num possi bl e braking capacity of the braking
equi pnent, which is used, in a specific lift installation. Advantageously,
based on the preceding statenent with respect to maxi mum possi ble braking
force (FBm, a maxinumrequired braking force (FBe) is deternmined wth
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The correction factor (KB2') takes into account characteristic empirical values such as
anticipated overload. The maximum possible braking force (FBm) is nhow compared with
the maximum required braking force (FBe) and evidence of sufficient braking function is
designated fulfilled when the maximum possible braking force (FBm) is greater than the
maximum required braking force (FBe) by the safety factor (SB).

This method gives a comprehensive overview of braking safety of a lift installation.

In an advantageous refinement of the method for placing a lift installation in operation the
braking function is generally verified in that the empty cage is accelerated in controlled or
uncontrolled manner, preferably in upward direction, until a fravel curve or speed
monitoring system activates the braking equipment and the braking equipment brakes the
cage to a standstill by means of an associated brake unit or associated brake units and
holds it at standstill. During the braking process the brake adjusting forces and braking
forces are measured and a coefficient of friction (ub), which is ascertained from these
measurements, of the brake unit is compared with the previously determined effective

coefficient of friction (ue) of the brake unit. Placing of the braking equipment in operation



A further advantageous refinenment of the nethod of placing in operation
proposes that a correct equilibration of a lift systemis undertaken or
verified with use of the braking force nmeasuring device. This is economnic,
since no separate measuring instrunents are required. Advantageously the
equilibration of the |lift systemis carried out in that a required
equilibration factor is input into an evaluating unit. The actual i nbal ance
(MB) can be ascertained, as described in the foregoing, with use of the
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peri od of eduiliveat@mndagter (Bg)snihos tresefttatiee BQEhhxatmm factor (Bw) and muiltiplication by
the permissible useful load, and the counterweight can be charged with this additional
weight or, in the case of a negative result, correspondingly relieved. The advantage of this
embodiment is that an equilibration can be checked and/or corrected in simple, secure and
efficient manner.

Advantageously the number of brake units used is two or a multiple of two. This is of
advantage, since usually two brake tracks are present and thus the brake units can be
distributed symmetrically on the brake tracks. It is also possible to use, instead of large
brake units, several small brake units. This is economic, since modular items of braking

equipment can be combined to form a system.

Advantageously characteristic magnitudes, which are detected within the scope of placing
in operation, of the brake unit are checked for correspondence with preset values. For the
purpose of checking a function in normal operation these placing-in-operation values, or
characteristic magnitudes ascertained in the placing in operation, are stored and a
continuous status check evaluates the characteristic values in each braking use of the

braking equipment in normal operation. The status check continuously compares



Advant ageously the ascertained effective coefficient of friction (e) is used
as characteristic magnitude. Alternatively or additionally an ascertai ned
normal force characteristic curve, which is stored as a function of an

adj ust mrent measuring device or an adjustnent path, is used as
characteristic magni tude. These characteristic nmagnitudes are basic
magni t udes which enable a safe statenent9with respect to braking capability
and thus with respect to the safety state of the braking equi pnent and thus
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smaller action and the dlfference of these two measurements (FBdyn - Fbstat) is

compared with the required driving force (FA), for example a motor torque (TA). This
method allows a further or alternative assessment of the safety state of the [ift installation
or of the measuring system.

Advantageously, for carrying out the method of placing in operation use is made of
equipment which is connectible with the braking equipment and which controls the course
of the placing in operation. This is particularly advantageous, since by means of this
equipment it is possible, for example, to give instructions to the person carrying out the
work. Calculations can be performed automatically and the results of the placing in
operation stored or can be issued in a report. This is safe and efficient.

Further details of the invention and supplementary advantages thereof are explained in
more detail in the following part of the description.

The invention is explained in more detail in the following by way of examples of
embodiment in conjunction with the figures. The figures are shown schematically and not
to scale. Equivalent parts are denoted in the same way in the figures.



according to Fig. 1, Fig. 2 shows a detail view of a brake unit considered
fromabove, Fig. 3 shows a detail view of a brake unit, Fig. 4 shows a
schematic illustration of a nmeasuring arrangenent, Fig. 5 shows a view of a
mass distribution of a lift installation, Fig. 6a shows mass distribution of
alift installation wwth cage at the | owernost stop, Fig. 6b shows nass
distribution of a lift installation withocage in a centre position and,
Fig. 6c shows mass distribution of a lift installation with cage at the
uppernost stop. Fig. 1 shows an exanple of a lift installation 1. The lift
installation 1 conprises a lift cage 2 which is connected wth a
countervvede'!?feG by way of support neans 4. The |ift cage 2 is driven by a
drive 5 by way of support neans 4. The lift cage 2 is guided by guide rails
6 substantially in vertical direction in a lift shaft 7 by neans of guide
shoes 23. figft cage owamviewehthe ifeingtatiaton withdifl ¢aosp pernterveiglt aad prakinge
lift shaft 7. The |idduifh@® afadRidMEhd I# cagehe transport of load 10 to be
conveyed. The lift installation 1 is controlled by a lift control 8. In the
illustrated exanple the Iift cage 1 is provided wi th braking equi pnent 11,
whi ch - carofl the dohls £BGR viev?lor fHeAfttieddd ancABSLrtbwelrE dfhe fit AN
brake the ITft cage 2 froma travel state to standstill. Holding at
standstill is requirasgordingtodigiiipl e, when the |ift cage stands at a floor
for the purpose of reception or discharging of load 10 to be conveyed.
Braking can be required if a fault is established in the lift installation
and accor diigdd y t he shos aidetaibyigw ofadrake uné coppifiened figsrabaveat ed. The braki ng
equi pnent 11 conprises at |east one brake unit 12 which can be brought into
engagenment_wi th a brake track 6. In the illustrated exanple according to
Fig. | thefigud de rashows a¢riail viewisf alosakerustk 6 are one and the sane el ement.
The braki ng equipnent 11 further conprises a brake control unit 13
controlling the brake unit 12. The brake control unit 11 presets, to the
brake uni tFig24 br akishgwea sebematic dllsteationtoha nigaskengiairangementn  addition, in
the illustrated exanple an accel eration sensor 22, which detects an

i nst ant aneous acceleration state of the cage 2 and passes this on at | east
to the brdkg 5 cont r gshowsia vigws ohadiass distrébutipn of a ifhinstallation.i s nounted at the
cage 2. In Fig. 1 in addition equipnent 9 which controls a nethod of
placing the Iift installation 1 in operation is

Fig. 6a shows mass distribution of a lift installation with cage at the lowermost stop,

Fig. 6b shows mass distribution of a lift installation with cage in a centre position
and,

Fig. 6¢ shows mass distribution of a lift installation with cage at the uppermost stop.

Fig. 1 shows an example of a lift installation 1. The lift installation 1 comprises a lift cage 2
which is connected with a counterweight 3 by way of support means 4. The lift cage 2 is
driven by a drive 5 by way of support means 4. The lift cage 2 is guided by guide rails 6
substantially in vertical direction in a lift shaft 7 by means of guide shoes 23. Lift cage 2
and counterweight 3 move in opposite sense in the lift shaft 7. The lift cage 2 serves for
the transport of ioad 10 to be conveyed. The lift installation 1 is controlled by a lift control
8. In the illustrated example the lift cage 1 is provided with braking equipment 11, which
can hold the lift cage 2 at standstill and which can, if required, brake the lift cage 2 from a
travel state to standstill. Holding at standstill is required, for example, when the lift cage
stands at a floor for the purpose of reception or discharging of load 10 to be conveyed.
Braking can be required if a fault is established in the lift installation and accordingly the lift



connected with the drive control 9. In the exanple this equipnment 9 is a
nobi | e conputer, such as a |laptop, PDA or simlar. This equi pnment 9
contains the required evaluating and control routines in order to carry
out, in sinple manner, placing of the Iift installation 1 or the braking
equi pnment 11 in operation. Fig. la shows the |ift installation, which is
Illustrated in Fig. 1, in a schematic plan view of the lift cage 2. The
lift cage 2 is guided by two guide rails or brake tracks 6. The

count er wei ghts kel t8 bglrglgg}@%cé@rgtg@ same shaft 7 and is guided al ong own
guide rails (not shown). The braking equipnent 11 is nounted on the |ift

cage 2, wherein in the exanple two brake units 12.1, 12.2, which can each
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the adjusting devic , are ected by the control units 17 and passed on
to the placing-in operation eqU|pnent 19 directly or if need be by way of

t he brak t
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shown). The braking equipment 11 is mounted on the lift cage 2, wherein in the example
two brake units 12.1, 12.2, which can each act on a respective brake track 6, are used.

Fig. 2 and Fig. 3 show a brake unit 12 by way of example. The brake unit 12 comprises a
brake housing 16 with a fixed brake plate 14 and an adjusting device 15 comprising a
second brake plate 14. The brake unit 12 embraces the brake track 6 and the brake
plates 14 can be adjusted by means of the adjusting device 15, whereby a braking or
holding force can be produced. The adjustment is controlled and regulated by means of a
control device 17. The guide shoe 23 serves for guiding brake unit 12 and/or lift cage 2. A
normal force FN generated by the brake unit 12 is measured by a normal force measuring
device 21. The normal force FN generates the braking force FB, which is defined by a
coefficient of friction u. For the sake of simplicity a single braking force FB per brake unit
is measured and a coefficient of friction p is ascertained therefrom, which coefficient of
friction corresponds with the value FN divided by FB, i.e. it is a coefficient of friction
referred to a brake unit. An attached housing 18 conducts, in the illustrated example, the

braking force FB from the brake plates 14 by way of a support pin 19 to the lift cage 2.



bei ng equal to zero in the case of stopping. This enbodi nent allows an
efficient regulation of the braking equipnent 11 in the operational case,
since the brake control unit 13 can preset a desired normal force FM at
each brake unit 12 and the brake unit 12 can automatically set this val ue.
In the case of placing in operation these values can be used in sinple
manner for cal culation of an effective brake safety SB. Fig. 4 schematically
illustrates a possible measuring arrangenent for realisation of the method
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of the braﬁe un|t or the neasurenent signals are nade avail able by way of
the lift control 8 to the equiprment 9 for controlling the method of placing
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cage 2 wit rrass i's con e counterweig

support nearsmgle manrehfdnaslculahm ameﬁﬁbtlverhr@kegaﬂﬂﬁﬁel ght 3 has the nass
MC. The drive 5, which drives the cage 2 and the counterweight 3 by way of
the support neans 4, has a mass equi valent MA, which corresponds with the
rot at i onal Figagssabematicallirilluadratemp arnsaible Beaguringcaigangement forargalisalion fof ghe
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8. The lift cage 2 is equipped with the acceleration sensor 22. The signal of the
acceleration sensor 22 is similarly made available to the lift control 8 by way of the cage.
The cage 2 contains the braking equipment 11, which consists of several brake units 12.
Each of the brake units 12 has normal force measurement 21, braking force measurement
20 and, in the illustrated example, additionally measurement of the effective adjustment
travel of the adjusting device 15. The measurement values are ultimately similarly made
available to the lift control 8 by way of the brake unit or the measurement signals are made
available by way of the lift control 8 to the equipment 9 for controlling the method of
placing in operation. In the illustrated example the equipment 9 is connected with the lift
control 8. This enables operation of the equipment from a floor. The equipment could
obviously be connected with other data points such as, for example, the brake control unit

13 or the braking equipment 11.

The equipment 9 for controlling the method of placing in operation controls the inspection

process and gives required instructions to operating personnel.

Fig. 5 gives an overview of the principal masses of a lift installation. The cage 2 with the



equi pnment 11 or the |lift installation 1 in operation. The cage is unl aden,
I.e. the instantaneous nass MF is zero. Figs. 6a to 6¢c are to be considered
in conjunction with Fig. 5. In Fig. 6a the neasuring point is illustrated
at the |l owernost stop HB. In this connection, the mass proportion MI of the
support neans 4 is disposed substantially on the side of the cage 2. The
measur enment FB corresponds with the exceBs wei ght of counterweight 2 with
respect to enpty cage 2 and support nmeans 4. In Fig. 6b a neasuring point at
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cage 2. The neasuring point according to Fig. 6b can obviously also be
ascertained as_a nean val ue between the neasurenent val ue according to Fig.

6a and t hatlgfbate Ecative antilustialion Of pessipletneaswing vints ocrieriss the draking

expert canefifiét {Nerste fifliRRailien Arif AHELARAL S THe 8¢ i€ diniddeh, ¢¥anmd e,
the illustrated arrangenment of a drive in a shaft head can be replaced by a

drive on tiRgaptagecs mass Miciscziiont EidRefgre B6rare e becaRPIAgeddR FOBIvBRHONCWIN be
arranged atjgtdie upper end of the cage or bel ow and above the cage or also
| ateral ly o? the cage. 14 Patent Cains 1. Method of checking lift braking
equi pnment, which lift braking equipnment (11) brakes and holds a lift cage

(2) and whinGhy ldd thelthadduntlg abgh'\it RTRNtratedlat thE MW etridsPétop HB! MRethistdonnBERING

units (12) which as required are brought I nto engagenent with brake tracks

(6), whertpmassereparken Miiaf theisupppdmeans$ ipdisp prostandallyen hegide ditee
brake pl at gdelA) TIORLAS remEREFD ESESpbh @S itk e %QSNQQHF&%oﬁan&Q?Q Wi ce

(FB), characterised in that an effective coefficient of friction (li1e) of
t he brake ®aPectiepoptt@gedandyrprd&Eang4of the brake plate

In Fig. 6b a measuring point at the centre stop HM is illustrated. Cage 2 and
counterweight 3 are at the same level and the mass proportion MT of the support means 4
is divided substantially uniformly between the side of the cage 2 and that of the
counterweight 3. The measurement FB corresponds with the sole excess weight of
counterweight 2 with respect to empty cage 2.

In Fig. 6¢ the measuring point at the uppermost stop HT is illustrated. In this connection
the mass proportion MT of the support means 4 is disposed substantially on the side of the
counterweight 3. The measurement FB corresponds with the excess weight of
counterweight 2 and support means 4 with respect to the empty cage 2. The measuring
point according to Fig. 6b can obviously also be ascertained as a mean value between the
measurement vaiue according to Fig. 6a and that of Fig. 6¢.

With knowledge of the present invention the lift expert can change the set forms and
arrangements as desired. For example, the illustrated arrangement of a drive in a shaft
head can be replaced by a drive on the cage or at the counterweight or the braking
equipment can be arranged at the upper end of the cage or below and above the cage or
also laterally of the cage.



(14) against the brake track (6) is ascertained. 2. Method according to
claim1, characterised in that the effective coefficient of friction (e) of
the brake unit is ascertained by nmeans of a braking force measuring device
(20) for measuring a braking force (FB) and by neans of a normal force
measuring device (21) for neasuring a brake adjusting force (FNw) which
acts. 3. Method according to claim2, ch&acterised in that for ascertaining
the effective coefficient of friction (e) of the brake unit (12) the brake
unit (12) paiehfodd i nto engagenent with the brake track (6) and is

adj usted by a brake adjusting force (FN\w) with smaller action, and the lift
cage (2) is noved at | ow speed, wherein the process of noving 1is continued

or repeategq untpetrRddfRréMd M ﬂ)rﬁk:ﬁ@%&Elﬁﬁknﬁ%%tliﬂ%aﬁﬁgfeﬁmﬁh%m m b.fdkegtlon
(e = FB/FNw) of the brake unit setsS in accord !r;gqto c aim3

char act er i 8R4 hpis e iift cagr (Fsand waichllﬁgbrakme waumeé%t(ivecor@ pf ainumbesof

friction (St)aké’funité‘%ﬂr@lﬁi%h lH%' Feqhﬁec@%Fé bﬁﬂ:gﬁtﬂnt@@néé’?nﬁ%}lt%ﬂ?grékbfﬁacﬁ@%) (2).
5. Met hod accor cl ai ns , characterised

sufficient wber&methegml&q ymt éﬂ@ﬁ &r tblsmurn%emrw@ﬁ abeagh Pne Prakecplater(dd: against
coeffici enihe%ranié traibl g} drid) pr3fed a BBRkingLadar @, &f&réaéﬂld& |f1%§tear( Eﬁmive

ascert ai ned means the normal force neasuring device. . Met hod for
pl aci ng i n%ﬁfé?‘%ﬂ'ﬂ%rﬁ“@onl(ﬂ@) phiheairale Lbih gengratedt during| FPTESSl@Qi@éﬂ'(eZPfak@rplate

transporti Qﬁ) Eg% ﬂ%qﬁ‘é g,{)a)(ett'%cp??)g?%@qggeand with a counterweight (3)

connect ed cage way of support neans (4) and a drive
(5) for driving lift cage (2), counterweight (3) and support neans (4),

wherei n coynter t : i i cal
Shatt (7). Zand ekodaceehysle, RART, elalBNEed B ARRAC L SORAcE AL kEEA 2
(2), char agtegof Sedrale uibis aacertmﬁd nf meares ofidf brabing korog rraq!sum;;adevu(el(zp) fos
carried out with us accor di clai.nms 1.t

Vet hod acomeaPe 3 et o e ERLAREoLRERRGE Rt Mef nesfufe e @il
which i s meabaringrabrake adjustire fomer(§Nm¢adnth dots.t he |ift braking equi pnent
(11), of the lift installation is calculated with input of a perm ssible
wei ght (MF) of the load (10) to be conveyed and input of a weight (M) of
the enpty Bift Mathed(&cofdihg o him Feharactdrised ah thatefbedsogrtaming the effedtive he

D opor &1 oncRAGRd o Mo i) Bhdebutl brbt 30 thes brae: it JAPORS BRaC il
wher ei N magAgagement with the brake track (6) and is adjusted by a brake adjusting force (FNw) with
smaller action, and the lift cage (2) is moved at low speed, wherein the precess of moving
is continued or repeated until a substantially constant effective coefficient of friction (ue =
FB/FNw) of the brake unit sets in.

4, Method according to claim 3, characterised in that the ascertaining of the effective
coefficient of friction (ue) of the brake unit is carried out on the unloaded lift cage (2).

5. Method according to one of claims 2 to 4, characterised in that a sufficient brake
safety factor (8B) is proven by way of the effective coefficient of friction (ue) and a
maximum brake adjusting force (FNm) ascertained by means of the normal force

measuring device.

6. Method for placing in operation a lift installation (1) with a lift cage (2) for
transporting a load (10) to be conveyed and with a counterweight (3) connected with the lift
cage (2) by way of support means (4) and a drive (5) for driving lift cage (2), counterweight
(3) and support means (4), wherein counterweight (3) and cage (2) move in opposite
sense in a vertical shaft (7), and with lift braking equipment (11) mounted at the lift cage



determnations at the lift installation, such as an actual inbal ance (MB) of
the lift installation or an actual weight (M) of the support neans (4),
are undertaken with use of the braking force nmeasuring device (20). 8.

Met hod according to claim®6, characterised in that a maxi mumrequired brake
adjusting force (FMe) is determned with consideration of the total nass
(M) which is to be braked in the '"worst5 case', the effective coefficient
of friction (e) of the brake unit, the nunber (N) of brake units used, a

required rrqzwdﬁuracie?tsaa WtHa0B dhakiebf madiftorehg eqlipMent {1AG iPEarliddPblt wWh@éée' n
t he correc I on factor éK takes into account characteristic enpirical

val ues suct the MeRiodpcsPragiodR R of e8I iM%t i on or anti cipated overl oad: FNe
= KB1 * NG(ak + G / (N* (e). 9. I\/Ethod accordlngto cl ai m 8,
characterised in that the brake unjt IS ad€ usted wth a maxi mum force

and the nmeki mnunMBihag @csping:te pimg, cﬁ’é’ iped, ihihat aseeidya nass (M\iawhish is s

measured by gesaRedin thBewhiet bide’ R?Etﬁ‘eellf{fﬁﬁbﬂhb'éﬂﬂlﬁi‘rﬁéﬁt?ﬁ) ( éfltheamdnsthnation is
maxi num br ake adjusting force i mum requi red

e Chiuaiah PPl PaTISUDIENSIaR BIF) calthe doach(10h e CemRPTVENEA Pt | s
desi gnat edmf:M'cff'a' weéght (WG f iHéQerﬁﬁ%'hﬂ‘éE% (zf) Avasigst MFgof%rc%Lﬁdfémwthﬁ-s ut

greater than the maXi mum required ustln force (FNe) by the safety
factor (SBYf. theopermitsRiel wriglsr Afingot @%F%F‘rrﬁ Q t%ht?% senveyrdedni operftive Waes

br ake uni t propentioh of MH aﬁ\veemAEfah@ n@ed%%nﬁ@ﬂmoff%rﬁf?aambrhh&a (Iae;' WHEReRY ks

adj usting force (FNm achievable in that manner is neasured érreans of the
nor mal f or deteripationsngt they it eingialiationnedichu®i apoeiual énbalangen gMPdrdetherlim =

KB2 * 2 * &highatioN oreﬁ)adt@a;w@wwef eldipbGD AdRE M) o Mdentataéh aﬁtﬁ ®eh lov €

coefficient of friction the brake unit, the nunb (N) brake units
used 16 athg baawfp&ﬁmsaﬁmaatd@wcek@z) wherein the correctlon factor ( KB2)
takes account of characteristic enpirical values such as speed of braking
or contam nation. 11. Method according to claim 10, characterised in that a
maxi num r e§ui r eMethodkagegrding te slaimHe) chasaderisedninnbat /i MAXIEWIES iretirgd kyakef
the wei ght aé,bé(%gtfercégFMe%e&letéﬂmhé@wutn%ﬁ&ndersﬁ&?of th@ tbefl leafsé‘i'm% WHBANS to

retardati on’(ake a correction factor (K ), wherein correction
factor (KBge prma@sthenworsé@@sm rihe@lffactaf@tc@ﬁff@tentoéﬁmpﬁlcm o) Of/melhrske; yaih the

ant | of pat efly sy S o BBeuTd Fog. = M QK ) @ TR SHAWLARRALD! ©

braking forc maxi mum requi r
(FBe) and faetod¢B®, wherem the correctlon factor (KB) takes into account characteristic empirical

values such as speed of braking, contamination or anticipated overload:
FNe = KB1 * MG*(ak + G) / (N * (ue).

9. Method according to claim 8, characterised in that the brake unit (12) is adjusted
with a maximum force and the maximum brake adjusting force (FNm) achievable in that
manner is measured by means of the normal force measuring device (21) and this
maximum brake adjusting force (FNm) is compared with the maximum required brake
adjusting force (FNe) and evidence of sufficient braking function is designated fulfilled
when the maximum brake adjusting force (FNm)} is greater than the maximum required
brake adjusting force (FNe) by the safety factor (SB).

10. Method according to claim 9, characterised in that the brake unit (12) is adjusted
with a maximum force and the maximum brake adjusting force (FNm) achievable in that
manner is measured by means of the normal force measuring device and a maximum
possible braking force (FBm = KB2 * 2 * FNm * N * pe) is determined with consideration of

the effective coefficient of friction (ue) of the brake unit, the number (N) of brake units used



sufficient braking function is designated fulfilled when the maxi nrum

possi bl e braking force (FBm is greater than the maxi mumrequired braking
force (FBe) by the safety factor (SB). 12. Method according to any one of
claims 6 to 11, characterised in that braking function is verified in that
the enpty cage (2) is accelerated in controlled or uncontrolled manner,
preferably in upward direction, until a téavel curve or speed nonitoring
system of the braking equi prment (11) activates and the braking equi pnent
(11) brakegnd faec&@&%ﬁ&)acto} CtKﬁzft@ﬁ&%Fn' He 8H%ediBRPRCIcH (Rfaz§ttamsseédunmbf
means of an associ ated brake unit (12) or associated brake units (12)

wher ei n dushangtensticiempiical valuer auch aspepd aklraking s comgmingtiees  (FN) and
braki ng forces (FB) are measured and an instantaneous coefficient of
friction b), which is ascertained fromthese neasurenents, of the brake
unit is coSrbar eMethodraccording oo glaign 4Py chasaterisgrrie dhatra maxinuen seruired irakieg of
friction (RledfFeeliR didifintdith WAIBARIE e lueldhe (AVRK B LRIKELATRRUWEAE) 1 1

operation is designated fulfilled whe he ascertai ned 1 nstantaneous

coef fi ci en€asgf, & Faaired mipi)ung Gelardaton é@he;) andra e8petigs farton (KBR), eftiesein ithe
coefficien or@%gﬁ 'f%EﬂoP“(K(BQ)) tdktes nRgd a%@omt&a?éﬁ?éﬁs%réﬁwb?»@apfvalhB@ SRATgetion

factor (KB accor |ngto one of clains
characteri Q@t@lﬁaﬁ‘q ﬁmfloadc(ﬁﬁlee'ctKB?ethV i(@feat i@ a1d the mramgy%ﬂo@wblg)bralsng
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14. Met hod according to claim1l aracterl sed hat an e | brat1 on of
the lift s%@uermb(ralsmg @mﬁt%@nateﬁ fulfiad \ahqrretqalrsaxmuwopnssibtﬁ@raklog foraet or
i's input, | nost
SopTimy LS Steinat il Bfathating W@sﬁ&vbraﬁp@%ﬁ

forces of the nunber (N) of brake units (12) |s rreasured at the two

positions yhth %Pg%ﬁ éédlco?]dlﬁ 96 drjy) ord 3t Ic oA Y #9123 cHRA te\ﬁ@édjﬁ'lu%alttﬁ}g

measurenents is r Iatl nship t e permi ssi bl e use
(MF) of t hunctign rsmerlﬂ@@g'ethaartiw amplgtAged@) scrnceieotad lmeorgtm"eﬂ@ra@ge;ﬂtcﬁedxed

diff
o focti ve. TNy breAgrabli LAl ldriof tikl 3 Rofkl el HarRea WitiohG LGRS
useful | oaﬂierlyalélﬂﬂ:)?ﬂu'amnh(ﬁd@ntl‘éa’faeearghthe(mykms eqman‘gabl(w braken |tl3,e eas (2) onal
I ght , I 5.
Mot hod acels 3 i sfif 3 Kechs 12 bIHAIES IiopS U P BRI ' dt0%) of
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according {eyakhy BRRinG fofded! #8) &rd tnekRuredNHPEh FiststEnddust QtnchhR P Ficibh St C
{ub), which is ascertained from these measurements, of the brake unit is compared with
the previously ascertained effective coefficient of friction (ue) of the brake unit and placing
of the braking equipment (11) in operation is designated fulfiled when the ascertained
instantaneous coefficient of friction (ub) substantially corresponds with the effective

coefficient of friction {ue), if need be with consideration of the correction factor (KB1, KB2).

13. Method according to one of claims 6 to 12, characterised in that a correct
equilibration of a lift system (1) is undertaken or verified with use of the braking force
measuring device (20).

14. Method according to claim 13, characterised in that an equilibration of the lift
system (1) is undertaken in that a requisite equilibration factor is input, an effective
equilibration factor is ascertained at an uppermost stop (HT) and at a lowermost stop (HB)
in that the sum of the braking forces of the number (N) of brake units (12) is measured at
the two positions with empty lift cage (2) stationary and a mean value of these two
measurements is placed in relationship to the permissible useful loading (MF) of the lift



magni tudes of the brake unit (12) are detected within the scope of the

pl acing in operation, checked for correspondence with preset val ues and
stored for the purpose of checking a function in nornmal operation, wherein
a continuous status check (17) in the case of every braking use of the
braki ng equi pment (11) eval uates the characteristic values, conpares them
with placing-in-operation values and in the case of unexpected deviations a
re- calibration, service notification or fault report is generated. 17.

Met hod acce&g@ raadta)reauaremaaamoﬁélan ﬁt%'a%@éhélrﬁbd Bgta a.hereaaéerohatrreeéqms.te
effective Eif i Ci ent jction as characteristic magnl tu
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magni t ude. Met hod according to claim®6, characterised in that a correct

functi oni nt‘,‘{e‘ght i the £aRe pfp Pegative mRsy! Lﬁq"ﬁapwm%fed'zvs ‘i's checked by neans
of conparison of a neasured braking force (FB) vmth a drive force (FA
required for noving the |ift cage (2), wherein for IS purpose a static

braki ng fofee (Methof acsordingiorany ons et clanes Bite '[14(:‘25‘@‘@3“(@)33%" thad theomarler ¢hnd a

dynam c brg,lgkgg,nfté)ﬁ@g:,s(tﬁ,@cgyrg)mmﬁp@%aw ed at constant travel speed and with
brake adjusting force (FBw with smaller action and the difference of these

two neasurenents (FBdyn - Fbstat) is conpared with the required drive force

(FA), for %GWPM%trﬁ:drBHchdmgL@réM%nel& claﬁ%"sﬁﬁﬁl@t cﬁé}hct%ﬁééd/inﬂﬁapéﬁaréﬂté’r%h@g in
operation in accordance wt clains 6 to 18, characterised in

that the eH\FopiHiee of the brake BWh@zZa A @tmt?%wth'e tig &‘RQWQO" theyDippiRE i operatiorang
control s t BReckeY fsreotlespOiRicRba With prédet YBRES A Btored for the purpose of checking a

function in normal operation, wherein a continuous status check (17) in the case of every
braking use of the braking equipment (11) evaluates the characteristic values, compares
them with placing-in-operation values and in the case of unexpected deviations a re-
calibration, service notification or fault report is generated.

17. Method according to claim 16, characterised in that the ascertained effective
coefficient of friction (pe) is used as characteristic magnitude and/or an ascertained normal
force characteristic curve, which is stored as a function of an adjustment measuring

device, is used as characteristic magnitude.

18. Method according to claim 6, characterised in that a correct functioning of the
braking force measuring device (20) is checked by means of comparison of a measured
braking force (FB) with a drive force (FA) required for moving the lift cage (2), wherein for
this purpose a static braking force (FBst) is measured when the lift cage (2} is stationary
and a dynamic braking force (FBdyn) is measured at constant travel speed and with brake
adjusting force (FBw) with smaller action and the difference of these two measurements
(FBdyn - Fbstat) is compared with the required drive force (FA), for example a motor
torque.

19. Equipment for carrying out placing in operation in accordance with any one of
claims 6 to 18, characterised in that the equipment (9) is connectible with the braking
equipment (11) and controls the course of the placing in operation.



