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 method for placing g lift installation in operation
and equi prent for carrying out placing in operation, according to the
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force. 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
braki ng equi prent of that kind. Placing of a corresponding |ift
installation in operation shall be able t0 be nade sinple. Preferably there
shall be able to be early recognition of possible faults and inportant
installation data shall be able to be verified. According to the invention
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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
(ne) 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 wth a
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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 compiex 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 means or support structures,

it is necessary, however, for the lift braking equipnent to be able to
securely brake and hold the residual mass (W), essentially the nmass of the
enpty lift cage inclusive of the additional load. This latter requirenent
cannot be actually checked in a lift installation, since for this purpose a
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cor r espondendth inputhoft the peirmissiole wefght KMF)Xef 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 mass
difference is interpreted as 50% of the permssible load (M) to be
conveyed. However, other interpretations of this inbalance are al so known.
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measurements according to the following formula:

Mass Imbalance (MB) = (Holding Force (FByr) + Holding Force (FByg)) /2 /9

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 following fornmula: MK =((MB-MI-M)*a-( MT+MZ+MA +MB) *ak- FBR)/ ak. The
residual mass (MV), which is to be braked by the lift braking equipnment in
the '"worst case', can now be calculated: W = MK + M. This nethod al |l ows
secure ascertaining of the actual nass proportions of a lift installation.
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with consideration of the total nass (MV) to be braked in the 'worst case',
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of the brake unit, the nunber (I\CIP of ] , ,
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 * MV*(ake+q) / (N * (ne).

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* N *ue. This allows a
direct statenment with respect to maxi num possi bl e braking capacity of the

br aki ng equi pment, which is used, in a specific lift installation.
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friction (bpraking fhce S(Faﬁ»o;eht aiamelih r,@amétﬁs'oeak.ﬁgea@ﬂééemsbs Bétefifedrailte

unit is conpared with the previ ousl determ ned effective coefficient of
friction (efonstderaiiontidke Vﬂﬁig"ﬁt W)a‘ﬂ\"'ﬁ@ '%ﬁo PRPBKetk i Ce YO Priase’. i@nrequired

operation 8nmﬁ§uﬂ9§hﬂﬂﬁbﬁ¢m&#bﬁbbh%ﬂe&ﬂ%ﬁa&@ﬁ?ﬁﬁgerta'“ed coefficient of
friction (b) substantially corresponds with the effective coefficient of

friction (e), if need be wth consideration of the correction factor (KB1,
KB2). The advant pgg-g{ps hi\/ﬁ/*;aﬁ’(fei ![@mant is to be seen in that the overall
function of the Satety syste he Iift installation can be carried out by
sinple neans by only one person.
The correction factor (KB2') takes into account characteristic empirical values such as
anticipated overload. The maximum possible braking force (FBm) is now 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 travel 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 neasuring instrunents arge required. Advantageously the
equilibration of the Iift systemis carried out in that a required

equi libration fact

into an evaluating unit. The actual | nbal anc
(V) can- bels dedaratas dutiled e ke eastameceopfieieghidiioimn b subagiy
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fact or (Bw)mgads tmbnlyphecpgtsoon by the perm ssible useful |oad, and the
count erwei ght can be charged with this additional weight or, in t he case of
a negative result, correspondingly relieved. The advantage of this

enbodi ment Asfuﬂmmtadaantagedausi tefia¢ment afdhe lmethmbuﬂ@dciaglm operation popeskesi that a

sinple, secure an | ner.. Adv a Vot r of brake
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two brake tmeakwingr deyices eTiis dsdedohtmid, heinder akesepardte massubieg idstsumerisitazel
sym*retrical%ty on,the brake tracks. It is also possible to use, instead of

| arge brak H?‘i‘s several small brake units. This is econom c, since

nodul ar itens of braki ng equi pnent can be conbined to forma system

Advant ageou aracteristic_nmagnit h are detected w,thin the
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I n normal operation these B aci ng-i n-operation val ues characteristic
B

magni t udes ascesiaingdnagideser "\othséqrﬁgomsr wheysa of dhe b@?‘@gsf?@PéEPaéHﬂngade‘"ce
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use of the braking equipnent in normal operation. The status check

cont i nuous| ForEIAISEr i ¢he asteipsiblenusefidHandidVE) iofthe lifga9es (i RepsibiR: required
pl aci ng-i n- gp&if; dl %. | L3RS BSiculhfddt .hes.mgéem%neﬂlésewameféne% Fhé ?éh%nﬁ

generates a reca bration, a service notitication or a fault I‘epOI‘t
al | ows guar aﬁwwph@ tapctar KB mieisithe effectiveeeaviligration facior (Bvdrandomeltiplicatiom gy

period of " BemiiskimlE USeh? 1AL EhaGHe TURRREBRECan 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 ment neasuring device or an adjustgent path, is used as
characteristic magni tude. These characteristic nmagnitudes are basic
magni t udes whi ch enable a safe statenent with respect to braking capability

and  thus vASCATRIBESEharacisriBlic valueswiin dhe: pacias-in-RBCIHSK VAYES A0 pRethe CaRRIOT hus
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of the braking force nmeasuring e prent is checked by nmeans of conparison
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(FBst) is neasure t cage I1s stationary and a dynam c braking
force (FBdyn) is nmeasured at constant travel speed and brake adjusting
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wor k. Cal cul ati ons can be performed automatically and the results of the

placing in operation stored or can be issued in a report. This is safe and
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t hereof are explained’in nore detail in the fol lF'ow ng part "of
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count er wei gémalgr a¢t@n| and thasdlﬁeneapecm these two measurements (Fden - 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 lift 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 |l owernost stop, Fig. 6b shows nass
distribution of a lift installation with cage in a centre position and,

Fig. 6c shows mass distribution of a lift installation with cage at the
uppernost stwkdgre: Fig. 1 shows an exanple of a lift installation 1. The lift
installation 1 conprises a lift cage 2 which is connected wth a
counterwei ght 3 by way of support neans 4. The |ift cage 2 is driven by a
drive 5 by mgyj of Supgis dT9idWSofdhe | Tﬁ‘ﬁ\s{dllﬁt’ioncﬁfﬂ?hf?cé%% %u&%ﬁuaght%uqﬁam@ |'s
6 substantially in vertical directionin alif by means of guid
shoes 23. Lift cage 2equipmertcitackedioitomiift eagtve in opposite sense in the
lift shaft 7. The |ift cage 2 serves for the transport of |load 10 to be
conveyed. The |ift installation 1 is controlled by a lift control 8. In the
i |l ustrat edFigxtampl e t$hows 2 planagew bfitke |ift cegelend wountetweightraj theylift inatatiatian |
which can hold the | standstill and which can, if required,
brake the |ift cage 25%%€ﬁﬁgﬁ)%?gbel state to standstill. Fbldlng at
standstill is required, for exanple, when the lift cage stands at a floor

for the purp s of re S rging.of | conveyed.

Br aki ng can eEr equi rwsfaoaetgé gi” q(%gabég%ea%q"f%%?@%?%d]f??{égplg\% instal lation
and accordingly the lift n cage has to be rapidly decel erated. The braking
equi pnent 11 c nprlse st one .brake unjt 12 which can be brought into
engagenent &pt a bra "Ysraaggt @vueyvnoftaﬁgalfq '1‘"L|gtrat ed exanpl e according to
Fig. 1 the guide rail 6 and the brake track 6 are one and the sane el enent.
The braklng equi pment 11 further rises brake control unit 13

control IingFBh% br akeShAYS 2 §2hematis llﬁﬁngggprbquﬁmg&psunggla{raﬂgeragréisetS, to the
brake unit 12, braking values which set the brake unit 12. In addition, in
the illustrated exanpl e an accel eration sensor .22 which detects an

i nst ant aneoli®- Accel er QW2 ¥igw adf‘aﬁ‘fﬁs"fi%@”?féﬁ‘ﬁ '?ﬁ%‘?@@“vt his on at |east
to the brake control unit 13 and/or the Iift control 8, is nmounted at the

cage 2. In Fig. 1 in addition equipnment 9 which controls a nethod of
pl aci ng t heFGi 63 i nst shqwe Mass @sﬁnhut@cﬂb@falmdnstpgatlon 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 instaliation 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 load 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 lift control 8. 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 liff installation 1 or the braking
equi prent 11 in operation Fi g. la shows the lift installation, which is

illustrated in tic plan view of the lift cage 2. The
lift cage faigghdﬁg%g%rﬂﬂ/é&aﬂeg ‘rails or brake tracks 6. The

count er wei ght 3 is dlsposed in the same shaft 7 and is guided al ong own
gui de rail no shown braki n ui t 11 is unted on the |if
dnge 2. “whoP 8 rekin ERPHieah ! eom PSS dbst B Plokgami 1231 Can BT Rrelnt iiac

act on a re@@egémm \htrakeratkbafdckfs lartee Nisswhated Bkgnpl@ a@deHggoFCﬁgSmngauder ake
unit 12 by 12 conprises_a  brake housin

brake u
NEth oot rdBTE e e VAT0R e S Ahe SamEERE S TR RS, SRR dong
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pl ates 14 can be ust ed ans, of %he a%stl ngggew ce 15,
br aki ng or YUMol UiP Eéh%é)ﬁa upit JduCERfINITYRIUGRI n%eﬁtth?sbr%’i‘?nt‘P'bl1?ed'”and
regul at ed byadRANSn otheamugsaétba obx4itmk CQn 1:cheBla@ogwsé@so$hgz Whicre rdeRsets an
gui ding brake unit 12 and/or lift ca normal force FN generated

the brake URPIENBDERUS BreglaTRtion %9tea°frfg? Fape fzo?'lf’epi*@%dh'ﬁrﬂj‘ alylegsice the braﬂ‘?e

nornmal forc@nkbl G9Nes ahekrithe n#@rc@mrags f.@fn@&m'@ atMheClhgles2 deh Fr%du PYaddition
coefficient of friction . For the sake of I|C|ttya5|nle raking force
f

FB per br ak@auipmment Qé‘”\%‘a%ﬂtéﬂﬁ &ntrefhodoef Piaé'ﬁéntf’edff Nstadletion 1 Enso%%é*é?”t B ned

t herefrom §rhfthel f [ 1 I
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unit. An atsUsbiRec Betesi RPAT Loiiucthis eqyipmpet 9 Foniaing é*ﬂ%tﬁqeu(a@rﬁv@uattmseand
braking f Or&‘?ltrngroL iy lh;fd&rt%k&%r | &k &R s%ﬂpl@%éﬁmér 3§I fﬁ%rlfft |Hét?lla11%nt1oort he

lift cage 2. e br force can nmeasur e raklng orce
measuri ng déeub(%w@oeqmm@ent as operatiomal ues of nor nal for ce FN, braking force
FB or an adjustnment travel, which can be neasured, by way of exanple, in
the adjusting device 15, are detected by the control units 17 and passed on
to the pladiiggta shaysethatliftonstaliptiopmemith ioillektraast inyFigr1.iim aresbemptic bipn weay ofof

t he brake t,k0 t f u e s ment
val ues ar gﬂgl@oéa eg Tﬂ-@ |ﬁt29&£é;]grn's d(gw c{é%ﬁ g%%\lﬁée'%cgn%srékp ﬁ%lk SUQ'%d/
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along the béh%b}ﬁ)_t TRE IBra(?dn%t eq%ipﬁ‘ﬁgrﬁdl 1Yis n%?ﬁ‘lte%p&eﬂe\ﬁift 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 p. 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, ie. 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 equipnment 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 gan autonatically set this val ue.
In the case of placing in operation these values can be used |n si npl e
manner for calculatlon of an effective brake safety SB. Fig. 4 schematjically
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effective ayrueskent  travel of the adj usting device 15. The measurenent
values are ultimately simlarly nmade available to the lift control 8 by way

of the brake unit or the neasurenent signals are nade avail able by way of
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i n oper at| S h W th
the Prit Obind Saualfo dgro WPk 3bEe oPSRRRNG, THE sFUSHRNGER aichs s SRPRACRSHAY
The equi prreoftthecbtdmhg eduipraast 11 methewpeeatioed! vaseh sintédhe Haaka coofrolt unitsiBéaras,
for exanpl e e brake,contro t he br k nt 1 The
boui ooy GretatCa eBIet OB toncthEM, ab 58 irilte Rt 17 nd i PR ot 12/ e
i:_ns pegt | on aytoraaticatly serthigi vaaﬁehrlaque case bfsiading i opsaaticml t_thQé _aaluetglcaflebe QstmalT.h
ig. i ves an overvie t e RS ift installation. e
cage 2 %tH“FH@'i@a"@ﬁbﬁg{ICﬂlﬁggt' %f%ﬁh\éec'?r@g ﬁY gﬁre count erwei ght 3 by a
support neans 4, which has the mass MI. The counterweight 3 has the nmass
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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 prent 11 or the |lift installation 1 in operation. The cage is unladen,
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 lowernost stop HB. In this connectjson, the mass proportion MI of the
support neans 4 is disposed substantially on the side of the cage 2. The
measur ement_ F corr onds mﬁ&%\w e exces of counterwei g

p
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the illustr arrangenen eina can ere

drive on tHdagcage or at the counterweight or the braking equi pnment can be
arranged at the upper end of the cage or bel ow and above the cage or also
| aterally of the cage. 14 Patent Cains 1. Method of checking lift braking
equi pnent , IntHig.l6d thetm&asaking pointjis ipustrated atlthe hovedremst stop HBO| bisthis danhéectivage
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(FB), char afétg%‘?ﬁ‘é%%%l ctqqg@ i ™PPARMERBS 4coefficient of friction (e) of the

brake unit generated during pressing of 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 value according to Fig. 6a and that of Fig. 6c¢.

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 nmeans of a normal force
neasuring device (21) for nmeasuring a brake adjusting force (FNw) which
acts. Nﬁ%g qéﬁccordlng to claim?2, characterised in that for ascertaining
t he effect ent{daiNS cient of friction (e) of the brake unit (12) the brake
unit (12) is brought into engagenent with the brake track (6) and is

adj ust ed byabr dj i ng force wth |l er. acti.on, the lift
cage (2) is'nov "E‘Pg%) %@%d %@Pé?ﬂu'g’WS"ﬁoWBFng %?k'%ﬁﬂwamef‘%agb?ﬁak?ﬁjed
or repeat edaiinhollis & wbégf(@m)l aHd WhieR mﬁtaatm@fetqa@mewe (metfd‘ngrétseaft a %ntbter et ion
(e = FB/FNw) of the brake unit sets in 4. Mt accor dﬁg‘ftocalm

char act er i sakg ynith 412)t wich sseadired aw BWUB'PFe'“@f P@Gﬁgeﬂe"t prake diacks{6),
friction (eyn&bintthe bPék%k@hMQ; fdrfim&%hl;doeé pPalse Rt [cast &g Blaa(ile%étéf(h)%%s( 2).

5. Method according to one of clains 4, characterised

suf fici ent thedkeke Gagke(6) anddireducesm® brakingferce{F By qmyaqwsreﬁen éhatem effﬁ@t've
coefficient a

ascert ai ned° ek SF ifihob fher g, ordle LR BLREES, dntTheddnd B, fraklibite
pl aci ng i n dgpagdinsitheabiaké track(3) &d ascerteined.1) with a lift cage (2) for
transporting a load (10) to be conveyed and with a counterwei ght (3)
connected with the lift cage (2) by way of support neans (4) and a drive
(5) for drizing Méﬂ\bd@a@rd(n@)to ctzﬁmﬂt eharedtgiged l(tﬂ')atﬂm:lefmcpvmcﬁeffmans:f frigdion

wherein counter (3& and ca )) nove | sense in a rtical
shaft (7), F%ra'ﬁerlt '%Féﬁ?‘ﬁ@gf&ﬁ‘ (BYgneans of pbyra FRres meBeying Javice (38T 1o
(2), char aCﬁt@éétﬁFﬁe d Etaklhgtfor@e Q#B‘)%oc’éy mB&nd bf 4 nérdf Fdree mswmeﬁc%@w fér
carried out wth use he nethod according to one of clains 1t

Met hod accoM@asiing@ Q’PE? ﬁﬂJSSt"thafC&dFE'M wbighiagts: hat a residual nass (M/)
which is to be braked in the "worst case' by the Iift braking equi pnent
(11), of the lift installation is calculated with input of a pernissible

wei ght (MF)3of t Methodaapconding ta claim o ipharasterised in thad fer ascestajning the effacliverf
th ty | d
e ool Y o ot W ie Mo U TuSPRU RSN Pl BPHlouoft d

proportion emgetglemedt witte tHeMikpke frdcln{Ga and enadjusted by albiréke ad;u&tlngrfattcettﬁNwmw)h
wherein aS Smaller action, and the lift cage (2) is moved at low speed, wherein the process of moving
is continued or repeated until a substantially constant effective coefficient of friction (ne =

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 (SB) 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 nmaxi numrequired brake
adjusting force (FMe) is determned with consideration of the total nass

of 111 ot ort2l &/ GETRE! B Gieb 2P of W R R SupmBrt o L it S relbieE

required midfithemetradaicdaddingrio loak ej claints ttochirrecti on factor (KB1), wher e| n
the correction factor (KB) takes into account characteristic enpirical
val ues such as speed of braking, contam nation or anticipated overload: FNe

:hKBl : M*{.ak Mgthod a(:ﬁbralg(;et cldfm %?Mdteﬁ@@d)g\dhﬁ’ga Tcri&|<§llaﬂih’f§s8 (MV), whlcl} is
characteril se e rake u S a ust e \M Xl numT tTorce
2nd the: maxPrhETBkSikE A wEE srrel B the ek na SabETERt €1 ot g R AR o
measur ed bycaiRnsd ofthtnhmr&rdraém’ﬁ@sime WWﬂl{MFﬁlQ)f (ﬂlﬁ?é/lldé@l ((1551)0 Béctoh%y%d and
maxwmmbra,keajustln ar e i mum requijred

e Bt arsiard iRl e el [t Radea o Y Mkt WY Sbip SRl HE e B | s

desi gnat ed druhgl ﬂ»érﬁ@ksnm@%.gme(mmxm@ aakaope wet tarvelad, CQn (dﬁ@l"ﬂtnvé Smass
greater than the maxummre@lﬁlred brake adjusting force (F the safety

fact or ( SB)Pror@itionvet Kisqdrivec BWA) ARy feaskrgmant of oA el stctlah, WiesgingTiess

brake unit del@hihations] é%sfh%dhft%&tblla‘flloﬁmébewrasf QHC&t@lerﬁﬂﬁaH@XLW)mobrtﬁgqm
adj usting force (FNm achievable in that nmanner is neasured means of the

normal f or CBSAAIONAT 3G WAl weighh VR ofiiRe SUPROTHBE3MH (4 wﬁmdﬁ@alf%w@ V§eBPh =

KB2 * 2 * RNBbrakihg'folk m@asq,ﬁ;, H%E@ﬁzo\j\“h consideration of the effective
coefficient of frlctlon the ake unit, the nunber (N) of brake units

used 16 and a correcti on fact or (KB2), wherein the correction factor (KB2)

takes accougt OfMetﬁQ&ra%%r%HgS{d ClafiHY, rdh‘é?&ctﬁﬁ%le&'qq tﬁé’tclﬁ rﬁéxur%%e% re&) b?%? Y
or contani nation Met hod accor di ng to alm aracteri S at a
maxi num r ecAiysdicg heraRi(nije) sotetermimmeith sonfidesatismefdhaitetal mass (MEr whlpbrrs tof
the wei ght tg(vyr)a % in t%eb\;/ajé{agaée tﬂQS eé@ﬁé%%f&é%%of fri \Aﬁlone(:ﬂg’ {;fetﬂeryrﬂew the
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(FBe) and ewdiutsrsueh ak speed of braking, contamination or anticipated overload:
FNe = KB1 * MV*(ak + @) / (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 mum required braking
force (FBe) by the safety factor (SB). 12. Method according to any one of
clains 6 to 11, characterised in that brgking function is verified in that
the enpty cage (2) is accel erat ed in controlled or uncontrolled manner,
preferably IH upward. dire un a travel curye, or ed nonitorin
system of ~ 3'fe? FPARFIRY (?r (’“}'ffe"éétt‘? \F:?frégt‘%gaqcﬂe %?D kiekes &G0

(11) br ake&htamtena@@erﬁ&hcaltv@nu@ss,hand§gpééd AnchKirReRcontandhatidnandsti | | by
means of an associated brake unit (12) or associated brake units (12),

wherein during the braking process the brake adjusting forces (FN) and

braki ng foraes (EHodRaecoiBingds hiraNd, anafe&%h@éu Anpaus haehlinClegiitedbraking
friction which is ascert ai ned fromthese measur enents, of the brake
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factor (KBl . Met hod accordi ng to one of clains
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14. Method according tTo claim1 characteri sed an equi tion of
the lift éﬁ@mémqrqatei %\anrﬁfmrem@&mm raqw%braamgé@faeéfw tyghe safstyaftact@h(SBact or
is input, an effective equilibration factor is ascertained at an upper nost
stop (HT) and at a |lowernost stop (HB) in that the sum of the braking
forces of tlRe niMgieed @xfordingbioakey gneétef qlaimp 6 do mdasheeagtesised tinghatweraking
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measur enent s aced inrelatio € perm ssi bl'e useful
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accordi ng to arv% %ne of I.ai(m; 6 Lo 15, character % P t char ac erhsti C

ich Is ascertained from these measurements, o rake um is compared wit

the previously ascertained effective coefficient of friction (ne) of the brake unit and placing

of the braking equipment (11) in operation is designated fulfilled when the ascertained

instantaneous coefficient of friction (ub) substantially corresponds with the effective

coefficient of friction (pe), 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

vt "l b bt LS iR SR RN BS80S0 ol MR R rElRE° °
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a functi onwelghtBr, aflinesdade of a Megativieiresult, deiYéspRndinglyYsiRfeds characteristic
magni t ude. 18. Met hod according to claim®6, characterised in that a correct

functioning of the braking force nmeasuring device (20) is checked by neans

of conpariggn OfMe@hé"ﬂaéédérrcﬁﬁ? tPERKoof M8 6(tbBl4, WhdrBctBrishd MahAtQRE Rumnbé of
required for novi ng}zt)he i ft ca ), wherein for this purpose a static

e (2
braki ng f obeake(uris ii%tvma@rsmmgiplmféMQ.he lift cage (2) is stationary and a
dynam c braking force (FBdyn) is nmeasured at constant travel speed and with
brake adjusting force (FBw with smaller action and the difference of these
two measur dffent MetligtBagaerding b any pne of daimss ted1Hicharactesised duthat dharactedsticor ce

bper at i on TiourRudeeo e Blake Rl 144 ord Hetobtld iff g <BEpg Yl fkfith oPdfbrl ' 7
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controls t r?L(l:“nc?’lfgr\i'rins ﬁor?rtaltoggra%r?,c\jvﬁ@eihna 8&?i§1%1i130£\atus 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 (ue) 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.





