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Brevies for detecting the discavding state of a high-strength Gbre vops duriag we on & Htag gear

w SR

The presant breention relutes generally to Hiting gowr stch as cranes which (e kighstrength fiber ropes instesd
of steel ropes. In fhis respecy, the invention by partionlar relntes to an apparates for mcognizing the discand stale
of & high-strongth fiber rope by use at such Ritfon gent sonpeising o detoction device for detvcting au loust aug
rope parxmeier ay wall as vonaprising wa evalustion onit fey @\mhzating the vope parameter and for providing a

discard signsl in dependsncy on the ope pavameter svaluation.

Fis knower Gox doourerg US2003/0052683 1o innpect the residual siveneth and readiness forreplavemens of
avamid fber cablos by 3o seoestic wave measirement whereis the cablde bs expoved to avoustie waves, the fransit
timead the acowstic wirves through the cabde b measwred, and e reviduad strenigh & dotormined from the
measured trangit thas. It is furthermore krown fom decument DETI9S8285 to monitor a stee] rope and the load

spectram apthny on it

i recent tmes, taly have Seen made with cvanes 10 use highestrongth Sber ropes made Fom synthetio fibare
fene fibers (IMPE} o
poly(prbenylone-d S-benzobisoxazole} Hbers (PBU) instead of the proven steel ropes used for many yows, The

such & seamid Ghere GIMPAY, sramidicarbon fiber nistures, high-nrodubis polvethy

advantage of such high-strength fiber ropes is thelr low weight, Such high-streagth fiber ropes are considersbly
Hyhter than covresponding steel ropes at the ssme rope daweters and the same or bigher tonsile strength. In

particulsr with high cranes with sotrespondingly large rope longths, & greater weight saving is bereby achioved

>

wihich cotere fnte the deadoneight foad of the coane and reselts 18 comespondingly higher payloads with an

aierwise pavhonged constroction design of the crang.

A disadvanisgoous propaty of such high-sirongth 8ber ropey i, however, their break hehavior or their faihure
without cobstantial, longer protivainary signs. Whereas the wear is clearly visible In steed ropes sed signals 3
fathwe over & longwr perded i advence, for exemple by e breskage of ndivideal steed witsy and 3
cormspoading splaving which is eanily notieed, highe-strength 8ber ropes show handly any signs of excessive
wene whick would be essify perceivadle fir the eyve and whish wouold show themseless clemely over 8 longer
period before the xoteal failore. To this regpect, nteliigent monfloring mewsurey gre vaguived Yo secogaise the

discard state of high~-strength fborropes I time.

An apparsius 15 knows fom DE 19058 265 BY fhe monftoring the operative of holgt winches on cranes which
monitors the vope force of the huist rope and the fever aro of the bolstrepe on the rope winch and-determines
therefrom the load spplications scting o the rope winch wivivh are stoved n 2 Wwad spectram counter: This foad
spedtraen sounter 5 inlsgrated fnto the hoist winch fo maintain the Ristory of the holed wineh retraceably on 4
removal and rotnstatiation of the hoist wineh. A load spectrum counter s frthormore koows. freon EP O 749 934
A2 which determives the foad changes which voour, determines the rope foree seting on the holst winch ot each
toud change, valcalnies the load speotrrn therefrony and ealoolatos and displays the renaining service B of the

hoist winch while sonsidering the xe-called Whler curves.

Such monHneing measwres of the holst wineh can, however, not really reliahly give (e remaining service 1 or
the discard state ofa lighesteength Gber rope slace the high-srength 8ber ropes are sebiect to 3 varlety of stradng
and impeimments which infhence the wear and which are independent of the winch strady, Bor instance e.g the

defisction rad bonding straton o pulley blodky, sxtermal Bows aud buflts o the rope, siehhce contansination of
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roRponents contasting the rope, ere. On the other hand, inflexible service B standands for high-steength Sber
ropes are practivally incompatible with respest fo sconomic utilization of the actual service HE and nbservating
of the reguived safely since the service 1ife and weny of the bigh-strenpth fiber rope can Suctoate strongly in

dependence en the conditions of wse and on the exterma! Infheences on the bigh-strength fiker rope.

Startiog Gom this, It & the andedying object of the present fnvention to provide sn mproved appassdus for
determining the discard state of high-strongth fber copes which avoids disadvantages of the prior ant snd Sunther
develops the latter in an advantageous raaoer. A reliable, precise deterssinativn of the disoard stale should

» 5 2 oL

preferally be achioved whish esonomically stiliacs the romaining servive Hife of the fiber rape withom patting
&

safety ab visk and manages for this purpose with simple detection deviess which alvo aperate retishly wndsy

Sificult conditions ofase for constructive mechilnsery,

This objeot iz achisved In acoordance with the fnvention by o apparalus in aconrdance with elaim 1, Prefermred

sbodinents of the tnecatipg sre the sublesy of the dependeat clims,

In svcordance with the fnvention, the Jead spectvum acting on the rope is alss used foe the determination of the
disoned state of the fiber rape, In particular the tensile foad acting on the rope and the bending oveles acting o
the rope. A load spectrumy soumter can be provided for this purpose whick detects at least the teastle rope stress
sad the sumber of bending cyelers as the load spectrum acting oo the fiber vope. The determvination and
svaluation of the samed measured data is possibie via corresponding determination rovans or detection mismns or
sensnes whose mreaswred dat ane prosessed and evaluated i the svaluntion device. & load sensor con in
particufar detest the sugolng straln of the rope viz the opersting time of the rops, A rotay sncoder on the dawn
of the rope winch can determine the rope leagth whish i steained to deteymine fhe bending cyeles. The bad data
and the date on the rope path and ob the bending syoles can be Hnked 1o one another in the svaluation device to
ddetermine 8 load spectrarn which van be comparad with a predefined permitted maximum load spectrum. 1€ the
sumber of the maximem permitted load apectram i reached, the evaluation wit cant output a corresponding

disgard yvignal

it s generally possible to muke wse of different soniytical appraaches i the caleulstory determination of the lead
spectra acting on the rope. In s respest, the consideratien forma the stanting point of drawing & conclusion oy
different degeves of damage on the basis of a calowiated acoummdation of datage in different Toad spactra and of
storing them o the control system. With 2 specific presstifog of foad changes it is thon berehy possible to make &
conchision by salvalaiion on the rope damags hereby svising, whereln o Hm#t vnlue can be ficed which allows an

astimate of e discard state.

For example, 8 counting process oan be wsed fn the evaluation of e Toad spectra which otcur, whersiy the
amplitude of the loads which acour san, for exwaple, be proseated vin thelr sum Foquency, Since o the nomal
case the fiber vope is not only subject to ant eversrecurring equal foad with 3 constant ampliteds, it i also
subject by 1 foad which changes in amount, the load spectear resulting in practice can, for sxamply, be divided
ot stepped in individual rectanguler spertrs with @ vespeotive constant foad and 2 partial foud cvele eriterion, For
exoiple, in acoardsnse with the wmethod kuows per se of Bnser demage sccumelntion, 2 partial davage can now

b exlonlated for every partial spectram in that the partisd load eyele vriteron is divided by the maximuem load
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cyole oriterion which onn by iclerpted. The patial dumdge of all pantied speotra whivh thus rosulls can be
sumanted and be wsed @ an indication of the total damage of the fiber vope. This approach of lnear Jamags

acopnaiation can dlso e micdified In wrisg mannery Iy panner Hhewive Rnon per se, iy exsiniple such that
partiat spectrae whnse load amplindes wre below the fongatovin strength Hmit are not talien o avenunt or as
ondy-takew into atoount In g Taied manner,

I sccardsnwe with an advantagesus aspest of the prossnt ovestion, 3t 8 proposed not & rely on 3 single
eriterbun f0 the determination of the disvard state, bt rather to avold the problaws of the advance oy which
can valy be detected with dfficalty iw that Jifeeent relevant pacameters of the fher rope ave monitoved for
changes wxd the discand state i determined on & greater change of an individual parameter o o a pheality of
sonafler ehanges of ¢ plorality of parameters. In partical, the detection device of the apparatus & recogoieing

the Hacard stafe comprises ¥ plorality of differently configred dotection means for 8 wmagnetie, mechanicad,
optical andior ectronic detection of a phudity of different rope parameters which can be svaliated by fhe
evaluatiny vait ndividually audior v combination with one anotier ¢ recugnizing the dlsoand state. The wee of
diffovent rope perarneters such an the named fransverse compresaive siiffiess sod orose-sectivnal change of,
alternattvely or additionslly thereln, a rope Tengthening and magoetic rope propeniiss or other mechanical,
optical andior electrondc vope patsnietors Sor the determinaticn of the dboard wiate s baged an the consideration
that depending o the siraln and on the effects v the Bber rope & may from case 1o case be @ different parxmeter
which displays the rope wear or signaby the discard state or the discard state way also ot displyy iteelf by an

sctually Ineger change of valy 2 single parameter, but vather by smaller changss of o pluvality of panimeters,

I @ farther development of the invention, the sumed evaluation va®t bs configured such that @ discard signal &
provided wherat loast ore of the detected vope parameters or s change exoceds'fulls bolow an associated Rost
vadue and adeo when an divect rope paraseter or ity chiange derived fron all detected rope paramstors o foom

subsgronp of the detected rope parameters exeeedyindls below an associated Hotkt value,

Fre o further development of the Invention, the named evaluation unit ls configured such that not ealy 8 plurality
of rupe paramelers per ae are detected and examived for respestive changes «r are compared with Himit vahees,
but slso dependencies between the plurality of rope parareters we taken inde cvcount. For exanple, permitted
changes andior permitted Hwmit values for a wope parameter can be shified or changed when & different rope
parameter has undergone o predefined change. b partionise mow sanplex damage or phenomena of fatigue con
hereby be defected wnd e discard state recognized. I is, for example, assomed St an Ineresse in the
Tranaverse compressive stifinoss is scorampanied by 2 devrease in the rope diameter, the Hwit valve for the rope
diameter can be fowered andor the desived vange for the permiited rops dlenster van be decreased on the
detection of an noveased fransverse compressive stiffhess By the cwaluation undl. If the measurament then

detsrmaings that the ropy dlameter falls below the lowsred yope diometer Hm®t valoe andior drops cut of the

reduced destred range, & discard aipnal cxn be owipit. Io s similar wanner, sliernatively or sdditionally hersto,
Harther dependencies betwesn the most varied rope parameters san be taken Into sccount by the evaluatin unit,

for sxample the aforesaid dependency between the rope atiffiress and the rops lengthening, for sxample such
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that, on 2 higher bending stiffsess, an inoressing rope longth i3 expected and iy taben oo acoount by

& iy

cosrssponding Hmi values.

in this respect, in a fusther development of the inveation, difforsnt rops paramcters can be used In accordanes
with a further aspect of the present hovention, i proposad 1o mositor 3 shange in the ransverse comprossive
stiffness or in the rope cross-secticn sod 1o use i ag a0 indicator for the dissard siste. The detection devies for
Jetecting rope changes van in patticulor have trantonns scongitessive stiffbess deteinuination micans sadior consy~
sectional determination weans K determising the transverse comprossive stiffasss or the rope crossssction,
whereln the ovalustion unit moniters the transverss compressive: stiffness or the detenmined rops cruse-section

for changss and provides a diseard signad as neeessary.

f oan be hown tn Jong-term tosts o hiph-strength Sher ropes that as the strain and the sumber of bending cyeles
increass, the transverse compressive siiffness changes i 3 chavacteristic manner, i pacticular shows w increase.
The degree of changiny transvarse sorapressive siiffness can therefory slao be used fn ant sdvanisgeous mannes
for Hxing the tme of the disvasd. b thix mespret, an fuorsase o the areverse sorapressive stilfness can be
acenmpanied by a retuction In the sope dlameter. The rope can be given a higher bending stitfesy andlor &
pormanent, measweble rope lewgthening san ke place. & dependense of the change of the fravevense
compressive stiffness on the chenges of the rope diuneter can In prrticolar be detected, whereln o pariivude ax
increase in the fausverse comprossive stiffness cun be detected in dependence o & rope diameter redecing In
size. Altemnatively or additionally, a dependency of the change of the rope stiffoess on e dhange in the rope
fength can Ge determined, whereln dn partioular oo incresse iy the rope stiffbess dn dependenceon an increase in
the rope length can be determined. The output of the discard signal can in this respect genevally take place in
dependenpe orly oe the ronitored toausverss compressive (tiffsess or o the ropy cross-sestion. However, &
mipre precise determination of the discurd stade caay advantageonsty take plase by the tebing o sovoust «f the

mubiel dependencies of the different rope parametan,

The transvarse scmpressive wifthess of the rope ta I thie respect gensrally be determined in various manners.
o an advarsageous further developraent of the fnvention, thy caloniated data fom the drum Jioneter, vops
dameter, rope specilication v tensile Rwree van by used ns the basie fue fhe micasurement of the measurgment
provess can be sontrolled in depewdence on the vamed caloulated data from the drum diameter, vope diamster,

A

rope specificstion and tensile foroe and the comesponding measurenient parawetss can be sef. The pansverse
compressive stiffiesy con ir particelar be varried pat wldle acting on the rope with & predeBiond teastle boad,
wherein the predefined tonstle foad can advantegeomsly be selected In the range of astually oovarring tensile
foads I the operation of the Tifting gesr In accordance with fo. tndendad aae. Damage or fatigue phevomenn of
the yope van be doternsined better by the determination of the fransverse compressive stiffoess under 3 tensile

foad of the rope,

In & further development of the buveathn, one rape poetion o & plurslity of rope portions csn boacted on by g

respestive predefined transverse foree, can in particular be clamped, for determining the trunsvarse daprassive

X

stiffiress, wherety the change in the dianster sad/or the change to the eross-section of the rope iv/are detected or

determined which iefars sdopted wnder the transverse force. In this respect, with a predefined wansverse faree,



the change in cross-sectivg o dlaveter which B adopted cxn be rovusured sadiee alternatively the touasverse
forve regquired for achieving & predefined change In srosesection and/or dlaeter can berosasured, Allceoatively
oy addBionslly, varyving transverse Torces can be applied and fhe change o orossesection or diameter adopted in
dependrore un the varying traosverss force v be detevmined sad/or slieraatively the transverse forees roguived
forthe achioving of different changes f-crons-section ot diarnedor can be mmeasured.

T an sdvantsgenss frthey devedopment of the nventiiny, the rope oaw by fotroduced for determining #s
fransverse conypressive stiffiess between two mutually oppositely disposed clomping jows which can
adventageously sach have a rope groove and car be clomped by the clamping jows in that theyare moved toward

one another by aosudtable sdivstment apparatas

In this respect, fhe rope cross-section saa geoxoally be delected b difforont puneery. Advantageousty, the named
rope cross-aection determination meany car comprise dinmeter detection means R detecting the rope Slameter
freat oast o difftrent planes and deternion the rope crostseotional ares o the namead b deteradied rope
Hameters. Suck a detection of @ rope postion or of o phurality of rope pertiows fn & plovetity of plasesvan also be
provided In the aforesaid delermingtion of e wansverse comprassive stiffaesy, for example such that the
regprative rope portion it clanped simultanesusly or sequentially by & phanality of clamping feow pairs which are
prsitisned eosuciated with one snofher v dilferen plases. would admittedly genseaily also be.conocivable to
determing or derbve e rope crossasctionat area Frome only one ropr dlameter which was determined in one
plme. Advintageousiy, however, the rope crose-seotion or the rope sross-sdotions! area Iy derernbned fom two
ropye Qametors which were determined fn difforent plases stinding approvinutely porpeadicalar to one anntier
sinve bereby changes audicr deformeativgs I cress-sestion unbacnfl for the stength of the fiber rpe can be
fxlien It acorut and promative weyr saswuptions cau be avoided. Highostrenuth Gbsr ropey show ovalicing
veossectional changes under ramsverse foads suech as car oocwr; for example, ot wope rollers or @ the rops
winch, Lo, the orovs-seotion which Is ciroular perse in the starting ‘state 3y changed toward & section prevsed flag,
which iy perse pot yot harafisd for the durab8ity o strength of the fiber rope: ¥, bowever the mope sross-seation
changes such that the cross-sectivnal area teducss, thie is advantagenusly ccasidered o a dign for inciplant wear,
The svaluation device caw iy partiodhar providd o discard shnat when the tope Srossspciion shows @ pradefinnd

tapering or s redoction stae of the rope srossasectionat ares exceads o predefined measure.

The diameter detormination can I this respect take place in difforent manners. For exanple, 3n optical sampling
by mexus of Heht radistion aud an associated sensor for detecting the shadow width could be provided. In 10
advaidagens farther developnient of the vvention, however, & echumics] sampling of the rope sgkes place
from oppositely dispoved sidey to determing the rope dameter. AL least one olastivally preloadable lanping
means pair cur preforably be provided, preferably in the foen of ripe rotlery which can be pressed againgt the

X,

rops o chanping faws having rope grovvet with which a distunee messurament ynit is associated to penwe the

distsnive ofthe clenping means from ong soather iy the vtate gpplisd to the rope.

In an advanisgeous Buther developuient of the lovention, the transverse compressive stiffness detormination sod
the rope oross-seetion detssminstion or dinmster determination van be carried out by the sume clamping meang

pair or by the seme clamping meam pain s B meastring times can be saved and differsat claoips van b



avoited. For example, 3 pare determination of diameter or cross-section van take plecy under safficiently snall
angverse prossing forces witich can then be lntresed v camy oul e measwremant of the transverse

compressive stiffaess,

b avder not o hnpalr the diameter detsrminstion by deffections of the rope, the named sanpling moses osn by
movably suspended 20 that they can participate in rope mavements, in particalar frsnsverss tope movernents, in
the state applied to the rope. The aftresald preloadadble clamping means in the form of vope rollers van in
particular be mioved telative to nae another, on the one band, and ransversely andfor parallel w the ?imtgimdinair
repe dircotion togather, ¢ the other hand, to be shie to determine the rope diameter exautly sven with unwantsd

cape deflections,

The rope measwrement advaatageonsly takey placs n at losst two planes i be able o oliavinme deviations of the
rops srse-secting fam the ciroular shape on the detenmivation of the cross-sectional area, For thiy prpesg, for
sxample, two rope roller pains or clamiping jaws can be provided which are arranged in plases perpendicalar to

soe-anather and oxn sack be-clastically clamped againet one anathey,

T & Turther development of the invention, varlous other rope parameters can be used alternatively or in addition
to the natmed tansverse compressive stiffoess or cross-sectionad ares of shaps. In accordance with & farther
aspest of the vention, s change of an indivator sestion which fs embedded fn the fber rope and which
comprises & differont material than the rope fibers Iy monltered fo 3 advaniagevas manner, The shange in the
fibers or fiber stvands of the fiber rope tself, whick van only dotented with difficulty, cmn be bypassad by means
of such an indicator ssction whick can be embedded in the core of the stoxod or which can aleo be arvanged
Between the fiber strands of the fiber rope, in partioudar when the fndicator section s selevted with rospect t s
configieation andlor with sespect to s matesial such that the indicator seetion shows changes fuster than the
fiber stramds of the Hber ropy andfor sush changes van be detested mors easily. The monitoring of xuch an
ndivator asction in the fiber vope van o this réspect abye bring slong spesial advantages ondy per se without

monitoring farther paramcters.

The indicator section csn o particnlar coroprise @ materiad, preforably s mwetaliic sontiouous section, wiiich
fufhences 2 magnetie fiold sndfor i magretically sonductive sndior magnstizable, The detection means are
thix respest advantagevwsly confipured as oporsting wagnetivally, whereln in particalar 8 meagoetic fiold sensor
suw be provided bymaam of which the magnetls propertics of the named indicator section osa be determised.
The maguetic propenties of the Indiostor sestion in pactivalar shange on 3 break of the indicator section 3o that &

arrespondiog chavge of te magretic e or of the magnetic field can be detected saaily and can be uiilized as &
wear indicator. 1 @ break of the magretioally eonductive Indicstor section takes place, i can be recognized by &

magnetically indective monitoring of it can be detected by & corrasponding Intenuption of the magnstic Seid

iy
R4S

Alernatvely or sdditienaily to such 2 maguetically sperating configuration of the indicator section @d of the
associated detecton means, changes by the named indioator section can optionally slse be reonitoved differcntly
sod seher meaitoring principles can adao be vsed. For sxanple, the indicator section can be :c@nﬁgurea‘i a8
slectrically conductive and the slectrical condustivity of the fiber rope or of thy infivstne section provided

thereln can be monitored using correspoundingly configured detection means, Alternatively or sdditionslly, a
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thennal condustivity of the named fndicator section corld alse be moaitored, wherein here the indioator sectian
is advantageausly configared from s material having geod thermal conductivity, for example Fom a silver wive,

»

The wawed indieator section which s smbsdded fo the fiber rops and which comprises 2 aifferent material than
the rope fibers 35 advantagesusly sonfigured weaker than the fiber rops with respest o U5 resistance capability
toward rope statns, streieh, tensicn, bending, torsion, UV -radistion, water shsorptine anbloe temperativre. such
that the indieator seetion fitls enosiderably faster thaw the fiber rope or iis fiber strands. B s horeby cosured that
g change In the indicator section can be determined By tine Sefore a failurs of the Ther rope svous. A break of
the namsd indicator section does not yeot have any rest effect o the strangth of the Sher rope velf, but oan be

determined casily and can be dotected in time before the cocarrence of the failure of the roge.

In a further developoient of the lovention, the detection device monitors in which rape portion & rope change
aceurs which is used fo deterrming the diseard state o be able o identify the worn or damaged rope portion and
optionally ko be abls t sontinue 1o ase e remsining rope, for sxample o that the damaged part is emoved. Ina
farther development of the invention, detection means R the rape path and/or rope position, which determine
the rope path coverad ar the positlon of the rops pucticn moniiored for changes can be associaind with the
aforesald detection means, The named detvetions means & the sape path andlor rope pagition ean & particular
detect a rope winch position which is present when the wpe portion to be svamined for change i jost in the
segion of the corresponding detestion devive md s sotnadly being monitoeed for changss. Bt & then possible in
the evalustion device to caleulate back from the named rope winch position which rope portion i dumaged we

W,

In acvordance with o further advaniageous aspect of the present invention, sliermatively or additionally te the
rarend magustically inductive menttoring of an swbedded fndicator section, 2 lengthening of the fiber sope can
aleo be moniiored and ased for determining the sliscard state. The monitoring of the kogihening of the fiber rops
starts from the consideration that an fnoreasing wear of or damags to the fiber rope or the approwching toward the
diseard atsie Is acoompanied by » lengthening of the fiber rope with yespect to is origingl state so that the
nronitoring of the longthening of the fiber vope can he used w8 a0 fadivator for the discard state. The detection
device can for thds purpase have detormination souns for determdning the lagthening of the Hber rope, wherehn
the svluation unlt compares the determined longtheniog with a pernitted maxitumn lngthening. As soow as the

fengthondng exceads 8 prodefiond mcasuss, the discard sute o be indioated.

Varjous procedurss can be Tollowed W this reapect in the detersination of the lenpgthening, ¥ros Hrst operating
muade, the lengthening of the substantially whole Ibaded rope or rope porton can In particular be detormined and
monitored. Ahcenatively ve addithanally, i a2 sccond operating mode, the feoptening of the Hher vope s be

sxamined portion-wise as to whether and fo what extent predefined porticns of the fibey repe lengthen.

I gocordance with an advanageons embodiment of the tnvention, the determiination mesns for determining the
o

feagthening can have a position senxer for detecting e position of a predefined rope portion #s well as a rope

The named position sensor can, for example, devest whew an apper switch-off potnt for the load hook i resched

aadior when @ shgnaler-applicd 1o the vope, for sxample fo the form of 2 mark, reaches o predefinegd site alowy ke
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rope patk. The rape which positien sensor detecty the rope wineh posifion prosent ¢ ids wonsent or on the
reaching of the naved pagition so that the evalustion wnit can deterning the rope lengthening Fom a change in
the witich position adopted. It the wineh position deviates too far fom » desived position on reaching the
pradefived positien of the predefined rope polid, the diccand slate can be assamed or & discard signal oo be

SutpL,

Alternatively or addiionally, the fiber rope xan be provided with 2 pluraiity of sirnakey distributed ovey #ts
fength, for sxample in e foro of ks, twnsponders, sigral reflectons o the e, and car this be divided Into
& plarality of length portivos. The determination mesns for deternining the rope longthening detormine the
distanes o two yespestive sigoalers Bom which the evadeation it can detsrmine G fength of the
corresponding vope portions and can monior i for changes, I fengthening phencmena take place in one ot mors
vope portions whick, individually or viewed i sum, po beyond 8 respective Himit value for the permitted

fengthening, the evabmtion enit van sutpet 2 discard sizonl,

fo u farther deyelopment of the iavention, the named detection devioy oxn by this respent be configured such that
& measuring devive, for example an ¢lectronic measurng device, detects the passing or securrense uf the named
sigraler at a specific point along the rope path awd roeasures the fength distance up o the regt signaler with a
preferably coastant rope speed. The rope feogh can beveby be split or divided bee awy desired namber of
rasasursent polnts and Into any desirad rope portivss 3o that the cowrse of streiching of S ToRG oEm be
determined over the total rope Jeogth and it caw be svalusted In the evaluation device in which rope porting the
Hodt value was reached and the rope has o be discarded or, i possitle, hes to be shonened by the discaed

reglon, Lo, the overalvstched rops region.

The examsination for lengthening &v advantagecusly oarried out under predefined conditions, i perticudar 2
prederined wope load, for example by attachiog « toet kad, to eliminate any varisnce of the test resulis dug to

varying conditions,

In 2 firther development of the invention, the monitoring of the aforesald changes in the fber rope, fn particular
the magnetic change of an indisstor sseilon, the chunge in e rope longthening ansbior the change i the rope
diamster can tebe plaos by 8 conparison of the corespondingly detected or determined parameters with
provicusly detested or determined pavamsters. The comesponding reference vabues for e corresponding
paemeters, i particulwr the rongnetic sonductivity or propesty of the ndicator seotion, the origingd rope length
ar the rope eross-sectional area can iy partivular take place in a vefivence detectivn maede with a new or st
untmpairsd fiber rope, for example fo that the previvesly desoribed procedures are worked through using a tegt
weight en the putting into opevation of the orave and the parameters determined in Hhix provess are stored fn 8
reforence value memery. In the Suther operation »f the orane or Hiling gear, the named pacameters ave then
moniiored continumsly ot eyclivally and ave compared with Se itlally stoved roforenee vadues for them. If one
or muee of the named parameter shows a deviatinn with respect to the corresponding refevence valoe which
exceeds a pernsitted anenunt of devintion, the evaluation devies can provide 2 discard siznal. Alermatively or
additionally, the named evalustion devive can alse provide the divcard signal when adniitedly none of the named

parmetees fndividoally excosdy #s pormitted chanpe fhrechold valoe o deviation Hraabold value, hat the
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parameters show too greata devdation frony the suty of the reforence valuey whive viewed i sae 36 for wkavmple,
all determined parametors veach 90% of the permitted deviation from the reference vabie, sach valies would st
be peonitied viswed Individually; nevertheless, the discard state can be indicated Since a6t only ond phramster,

bat rather all putameters, have almoest reached thelr pormaittsd ehange Haxdts.

The twention will by explained lv more defall v the Gollowing with sespect fo & prefomed encbodiment and te

asanvisted drawings. There are showm fn the drawiogs:

Fig, It 2 schemadic reprascotation of Biing pear i aosordasee with the vention n e beey of 3
revelving fower snee i accondares with ay advaotageons cobodinent of the dovention 'whose
hotst rope andlor whose gy repes B the loffilde boww san be sonfigwred as fee ropes;

Fig. 2 a schematic represenintion of 2 mvolving fower crane siailsy fo Fig: 1 boa wedifivd embodiment
e ancordance with whish the hold rope dos ed ruw over the tp of & lable oo, hut rather
aver o fedley movabile alotthe oy

Fig. 3: 1 scfiomatic representasion of the dofection means for He magnetieslly inductive monitoring of
chsnges of an indicator seotion cadbedded inte the fber rope;

Fig. 4 a schematic represendation of the detestion mesus G detecling o kagtheniny of the Ther vopey and

Fig. & aschematic reprosentation of the detetion ooy for detecting cress-sectiona] changes inthe fher
rops,

Big. | shows by way of sxample fir BRing gear #v acosrdance with an advantagcons eombedivrent of the
imvention & rave I the form of & revobeing tower orane 30 which rovolyes at the top and whose tower 31 &
suppoged o 8 cartisge o op 3 stationary base. A boowm 33 s pivorably connected 1o the tower 31 in g hufiable
manner about 8 horizontal us in 2 manney Kvows per se and is guved via 2 guying rope amvangement 24, The
named guving vope avvangement 24 van be varied in its length via 2 guying rope winch 35 se that the working
angle of the boom 23 van be changed. For this parposs, 3 guy rope 28 nuns onte the named gaying sope winch
25, The guy rope 26 or the guying rope arvangenent 24 i gaided 2t a pivot point at the boom 23 close to-the Hp

ot thehoom 23 vig, for example, puliey blocks 27 at the shown guy brace 5O or 3 tower tip.

As Fig. 2 shows, the revolving tewer crane 20 can natueally slse be provided with » trodley boom. The revolving
tover crane 20 which Blewdse revolvias af the top ahd whose tower 21 18 snchored to-{he base 32 provided with
ballast hes @ boom 23 which & horfocatal in the oporating postion, which & in particdar aligned hortzontally
sngd which iy guved via guying tensioning means, for svanple By the form of woving bars 52, st the towsr tip 83,
whersin the counter-bosm 53 provided with ballast 1§ abse guved v goving tensioning means 54 ot the samed
tower tp 51 A pollev 85 s movably supported atthe aforesaid boom 23, wherely the named olley 835 can be

moved by means of & irclley rape, for example, which can be guided at the boon tip via pudley blochs,
The revelving tower erane furtherntore congprises-« hodst rope 28 which fnthe drawn embadimend dn sccordancs
with Fig. I can be let down from tha tlp of the boom via pudley blocks at the boom Hpand s Here sonnecied to.3

crane baok 29 or, in He embodirecnt in accordance with Fig. 2, can run ¢ff via the sald movable wolley 85 and
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the pulley blocks provided there and can be connected to the crane hook 29, The named bedst vape 28 n both
cases rons anto a baist winch 38 which, ke the gy rope winch 28 of the enbodiment o avcondance with Fig. 1,
is arranged i the region of the hallast fraroe or o another suppot part 8t § counter-hogm 83,

1

The named holst rope 28 andfor the gay rope 26 can in this respert be cxofigwed 45 2 Gher vope widch can

cornpriss synibetic fibers such as aramid fibers or an aramidicarbon fher mixtare,

To be able to monitny or detect parameters of the nxmed fher rope refevant o the discard state, a detection
device 2 is provided which can be wrranged @t the craee and whish, topether with an sualuation device 3 which

evaluaies the detected paraeneters, can be conascied to or infegrated in the slectronie orans contrel unit 31,

As Plgures 3 ~§ show, the named detection device 2 in this respect advantagenasly vnmprises different delaction
meany to dutect Jifferent parameters of the Hber rope 1 fn ditlhvent munners, In acoordanpe with Fig. 3, the
raed detsetion dovies 2 carr comprise magnetivatly operating detection means 2e which detent changes in an
indicator ssciion 4 which i embeadded in the Sher rupe 1 and which s confipured as pragnetically conduntive or
ay nfhucncing & magnetic feld or o magnetizable wnd which can gleo be Incorpomted i the rope. For exzagle,
the named fndioaor section 4 can be grranged in the vore In the strand or derebetwess, wherelts the gamed
indiotor sextion 4 ony Beelf gonerslly have any desired orossasctional shapes and can advantageousty b
provided with a rovad cross-sscifon. The named tndicater sectivn 4 can in particnlar be formed Font s metallie
continuous material such ay a wire, whevein the indicator section 4 Is advantageously constituted such that it is
confipured sy lose resistant with vespedt fo vope bouds, atreiching, tension, hending, torsion, fomperatars and
other redevant prapertics than e fhers of the Bber rape 1 ov the fiber rope 1 itscif so that the Indicator section 4

fails before a fallure of the fiber rope | povurs.

The named magnetic detection means 28, which can inchude s magoetic Seld senvor, for example, detect the
shanges iy @ wegostic field which avte on the named ndicator seetivn 4 or is generated by i A break of the
named ladicator section 4 by this respat In particular resuits In changes in the named mugnetic fleld 32 so that &
sonchision vag be drave fom (e detecton of the cervesponding shamctedisiic magoetic Buld change wn a bresk.

of the indlostor section 4 and Hom this in tn on the disoard stade of the fiberrope L

To be able to deteroring by which region. of the fiber rope 1 the bresk of the Indicator scction 4 ovmey, § rope
path measwrament fan be assockated with the detection device ¥ or M5 magnetic delection means 22 and B
effected by suitable rope path detection means §, for example iy that 2 rotational position seaser 7 asseclated
with the rope wineh, ¢f Fig. 4, indicates the rotatona] position of the rope winch or in that position seasers 8, of
Fig. 4, detoct marked rope sections af @ specific position at which the nemed magnstic detestinn means Ja report
fhe defect site. The waluation device 3 can dotermine exactly whers the deleot Sile wis detorndued fram the
koown position of the detection mweans 2a. The mequired Gme perind for discarding the fiber vope 1 i8
advantageously displaved, £.g. on the monitor of the orane conirol, on the hasis of ¢ &l remaining rasidual
servioe Hife of the bigh-strength Sber rope. I discard does nos tadie place i the set thur, the orans contra] unit 31

canagtomatically deactivate the ceane for safety reavons.
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Ax Fig. 4 shows, the aforesald detection devive 2 fucthermors advantageously comprises detection means 2b fr
determining 4 lengthebing of the fiber rope | cvnurring grsdually v operativn. In (hiS regpect, 3 specific position
san be taveled fo by the fiber rope 1 for example by w dirsut traveling 1o the apper switch-off point at which the
foxd hook 28 hue resched the highest posible pasition sod which van be detected, fie exarple, by « Hmit switah
st by another position sensor 6. IF the named pacition sensor € reports fo the detection means 2b that thy

predefined rope positon has besn reached, the position of the rope wineh Iy detected or deternvinesd By # wipe

winch position senser 7. This measurencont i fewt carvied vt on the frst putting Into operation of the crane. Ifa
Sifferent rope wineh position 15 adopied on later manasurements when the predefived desired position is taveled

fs, the deviation in the wope drom posttion for the traveling to the samme rops polst 1 & measwre &y the
tengthening of the Bher rope | which has sonwred. The test vyoles ave praforably carried ow using 2 prodefingd
oad & the Joad hook 29, fir exwevple waing 2 known fost Jead, so thad vo varying conditines infasnce the

i’i?x&%ﬁﬂi‘ﬁg bresisivn,

in this method of the detcetion of the rope lengthening by messuring the Increasing drum revedution ap to the
switeh-off point, ¥ wust be seied that # Iv en aversge vadue of S rope lengthening, The wpe siretching s

W

dependent on e load sod on the dorstion of the lead I 2 load fs moved, v Yraise”, the rope region whith is
Bat cofled ome the rope dnum always bas the Sl sod kogest diraln vatil the load Is removed again. The rope
tasion, and thug alse e streteh load, contlnunusly reduces in the rope region which is cotled onto the deam.
The stretching of fie rope outvide the rope doum will thus extend approximately constant and sbways have the

maxiowm staine o the rope which i colled ome e dnuw, the teostle bad which Is present reduces
vontinunusty sitwe the rope load on fenajon reduces 1o approximately zere afler soms winds. The Hmit of e
permitied lengthening can be deterndined iy s mothad vslog & steetoh distibusion faotoy with reapest t e

totad sope fength fo obtadn a suificlent seourtly for the time of the dscard state of the fiber rape 1.

& further msthod of rope lengthening testing with respeat o the discard state is bused on signalers 8 or indicators
which vutput signals sctively ov losetively. These indicators mre fnedly integrated &t spproxioately egual
intervals in the rope. A messuring device, e.g. an electricalielectronic m&z&swﬁmg duvice, forexample in the form
of a position senser &, detvely the point of the Indivater and measures the longth distance up to the next indicator
. 3 voastent vope speed. The rope fongth van S be divided over any dosived nieastrarosnt points and &
evaluation is ohtained using this method on the steeteh extent of the rope over the tota! rope longth sad &
secognized asing 2 measuring device fo which rops tegion the limit value was reached and die rope is discarded
of, where possible, s shortened by the discard region, L the overstratched tope region,

The nrcasaring device ds seton the fivet putifoy inty eperation. & predefined Biting trotion s carded wit uslog

&

the nwede e "rope test”. Tn this respect, trorent ds carvied out at @ comstant fting speed from the fowest poxition
of the foad hook 29 into the highest position. In this provedure, the distance lengthe of the romed phwrality of
indicators 8 arve detectnd and stored. At @ Tater point In Hiwe, the procedure Is repeated after 3 comesponding
peried of wse and the Jength differcnce fom the fiot measerernent s caloulated and displayed. The measwing

device forwards the valves 1o e crang control and o the memory module; 8 forwarding by remots data tansier

&

i possible by the crane contvol or the orane pperaty v adeised of the siate of the rope o e orane nroniter.
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When unpermitied stretch §s resched, a safery mude becomes aotive and if not observed, the warning and the
switching off of the system takes place sfter # pormitted rematudng period of use. For safety reasang, the system
san no longer be pat ito operation if it has heen taken out of operation. The stopping reastn i abse di tnplayed on

By etoate data fratsmission,

<+

the monitor and san lso be wese (:w:i

As Fig. § shows, the detection device 4 can advantageously alvo comprise detection meams 2o for determining
chunges in the rope crossosection andior in the tansverse compressive strength of the fiber vope 1. The named
detection means Je for this purpose advardagrously deteet the yope diamster or the trangverse conprassive
stiffhesy in at feast two planes whith can advantageously stand perpensdicular to ons another in ovder also 1o he
able to determine the rope soss-sectional area from the pluratiny of rope dlameters with changes of the 0Re
crose-seetional shape wot haonfid pey se. This has the background that highotrenpth Sber ropos | tend to
ovalizing in sross-sevtion under wansverse loads such a3 al the pulley blocks 27 or st the rope winches 35 or 38,
said ovalixing per se not yet bringing along any bepaiooent of the rope strength. Bt dovs Deovme critival,

bowever, when the sepe prosswsectional ares vediees

in the embodiment in accordanes with Fig. 3, the rope dienwters sre mechanioally sampled for this purpose in
muteally perpendicular planes using chimping means pajrs in the form of rope rollers 16 which are pressed
against the surfrce of the Siher rape | from oppositely disposed sides so that the clearance between the clamping

mesns i the form of the rope rollers 10 §s @ msasure for the cotvesponding rope diansetor.

As Fig. 5 shows, the detection treans 2o are movahly supported overall fransversely to the longitading! divection
of the rope so that tansverse movenents of the fiber rope 1 bave ro effects on the neaserement vosalt, In the
cobodiment dravay, the ttal spparatus iy fn this respeet sx;spendad trensverssly movably vie & pivid frame ora

iy )

fever pivot connection 33, of. Fig. 5,

The measuning device advantagenusly has at Toast two rallers fn the front region and twe rollers In the rear region
meane plane of which the respective Jower roller easily clamps the rope | via springs 34 and thes detests the wpe
diameter. One of tese fower sprung roliers 18 has 3 votary axde and = lever 35 via whivh the measared rope
diameter is transfevred to 5 position suaser 38 and i thes svabsated, The measuring onit has Suther Iateral guide
rolters for the rope a0 that the messering wit v guided over the rope and possible rape vibeations have no effest
on the messured vafues. The measwring ot i pleotally suspended via s lover at the deel sonstrustion of the
erane 1 goropensale movements, The rope vessureraent advanagesushy telies plucs offser by 88" pver at foast
two planes of the rope so that e rops diameter i tosted over fear regions. A further offset serangemen, sug. for
six reglons, i@ possible. The measurement over & - 4 ~ 6, wte. reglons can be provided constrostionally in o
measwrement wnlf or by an arvangement of 2 plurality of measuroment unita.

A further puesibility acises by wse of optical test undts which recognies and eveduate a rope diameter change with
respect to the chrowmferenes. On an exceeding o filling below of the permitted dlamster deviction, 2 warning
sigrial is given and the position s stored via the drum spesd sensar 7

i order abe to be shle precisely to delcrming the iransverse compressive stifiness wsing the proviously shoewn

mesgursment valt i accordance with Fig, §, in a father development of the invention, an adiustment appurstus
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catt be anoeiated with the clamping faws or clamping roflers 10 and & variabie andior sufficiently high
ransverse foree load of the rope oan be generated using i e the roflers 19 san be pressed wanavers cly agatpg
the rope with sufficient forve. In this respecy, the respective appied trangverse foroe can advantageously be
measyred by g seltable force weameing device, The sdopted deformativg of the rope 1 18 measmsd by the
psition seasor 36, wheveln the loltiadly explained changes of adiostment farce andlor fransverse deformation cay
be effected fn one o more measerement oyeles.

i the warning signal iv not observed, the wanting and switching off of the systom advantageousty takes placs
afler 3 purmitied residual time of use. For safety reasony, the system can no fonger be put into aperation if #t hay
Boen waken out of operation. The stopping rexson s abye displaved on the monitor and can also be scoessed by

remote-data ransassion,

X

Furthermore the named detoction device 7 can advantageously also comprise dotection means 24 &y detecting

X

the load spentram acting on the respective fiber sope 1, whevein hers 3t feast the tensile loud acting on the rope
and the aumber of bending oysles, but advantageoasly alse other pacameters influencing the longterm strength
sach & mulilayer coifing, covironmented influences, tomperature, Tansverse stabny and others, o

advantagrously be detected hors

To determive the named paramters, the named detection means 2d comprise corresponding sessers whose
aignals cover in the named evaliation unit 3, A load sensor can in partiodar detect the ongoing fosd via e
opanating Hme of the vepe, Advaniageousiy, & votary enender on the respective wineh drur can Surfher measues
the rape length which ia strained. Yo sam, 3 load spectrum can be detornyined fram this, for -e-xamp%e in fhe fwem
of 3 Withler curve, which can be compared with a predefined maxinnm load spectrum for the fber vope {L ke
mumber of e maxinum permitied Joad specirom, that fs & spesific number of bending o voles ander the
influencs of & specific load madior specifie kead peaks, is reached, # warning sndior & seiting e*” 2 thne B which

the rope change hes totake place can De saeried out,

Berendesds smeifozprkeratekest basrasit nagysziifededgh mibcedlay kBt fessfeftessadd dlapotdnak

felisserssdry

Szabadaint oduyponiok

P

Berendezds smsliyrerkezsicken, fiksar dornkon hasandit nagyszildrdsapy mtaudlas kird] (1) leselojiznendd
ilapotanak feliomerdstre, egy dradkeld egvespgel (21 legaldbb egy Wtdiparameter Srzdkeidadre, valoming £y
Kidrtdhold egysipgel 3} a kowlpsmamdter lienéhelésére, valamint oy losclejterdel jof kivildsdes s
ktteipararasterkideiskelés Mapvényshen, auel jellomervs, ho-;g az frzékeld egysdy () ey toheregyiitien-
sedmidliovad {2d) rondekenilc & mfisadlas kbtélre (1) hatd teheregyitttes éradkeléstre , amedy mugdban foglalia o
koeal hiad igdaybavitelét és a hajlitpardsi oiklusszimot,

2 Az el igdnypoot szerinti bevendeass, ahol az Sradkeld egységher (2) kordhit duvapy kitdthelyzetstadina

S

eskbzik €3} voomak hozzdendelve avon kindlseakuescd meghatirondadhoz, somelvekben an dradielt
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kowlparamdéterck viitozdsal Ipuek o} & & kidnicheld cgysdy (3} ¢ leseleftondst jeliol oyt egy kotdisakasz-

Jeletvalt ki, awely megadia, kogy realyih hotdheakass dreft x heseleitenéare.

Ax olifz8 igényponmtok bimmelvike seorintt berendesds, ashol ax Srackeld egysdy (3§} keressfivdnyd

2

pyomdssildrdsig-meghatirozd defvagy Kerssaumetszetmeghatirezd esskdedkiel (2¢) rendelkezik & ksl

Lorssaiivdnd nyomdseildrdsdgtosk 69vagy Keresrumetanet feltilotSnel Sd/vagy kevesuimiptizetl alakjdnsk

megdllopitdsthoz, Sy 2 RiSidkeld ogység (3} # lusolejtendsl jelot o kOB lgy owepdlaphtott Kevesativhayd

I

£33

ayomdszifirdsigdnal Sytwagy Reresatastessti Holdistdnek Sstengy keroszhuotamett alakjdmek fliggwdnyében

T

Srickeli ki

e

4 Az efbal ipdnypont szeriot berendesds, shot a kidridhels egysdy (3} 2 k8 keresstintnyt nyomasziirdsdadt
dafvagy kereszimetsreti felitletét dafvagy kereszmwiszetl alakjat a valtordsok vonatkordsdban ellendeal, velamint
egy oifire meghatdrozott viltozds fHilldpdaind] kivalis g leselgiteadst jeley, Ssfvagy a megailapitoft keresatirdnyd
rycradenildndcigot dofvagy Reroszirastsnetl felttictot Gaanchasoniffe x Seresstirdayd nyomdsaiifededy Ssfoagy
Kerssztrontenet! felitlet olfre meplmddroncdt hatdrditkdunl, & 2 hotlrelelh wWlldpdse vapy alulmtidsn extdn

kivalifa a legeleitenssd jolet,

8 Ax olted igSnyvpont sferintl beorendesds, shol 8 kerpastidnyd nyomdssildcdsdg-meghatdrozd Sa/vagy
boresrtmetizetmeghatdrozd carkdzik (2o wmint Srzdkeld csskozsk () faként legalibh egy mg;amman
Sidteszithetd axctidoszhbnpa, LlGdyisen 2 wilaaiiay kglher (1} Buazdnyoodsd shoritdpotikat vay

harelptlket (10Y tastabmaenak, amelyek & kontthosszivdigra  Kevesativdvhan  nozgathaidan  vannak
felfigoeamtve, tovabbd sdvolsfomérd ounktathet (36) twtadmarnak s sworfidesdkSepar cpymdbsidl vald

tavoladganak mérdsére.

& Az oléad igdnyposntok barmelytke seerintl berendezds, abal o kercsathdgyd nymdseilindsagranghativod
syzklzdk {20} oly médon vamnak klalakitve, hogy & kol {1} a keresatirdmyd nyomdssilirdsdg-neghatdrozisndl
sy olifire moghatédrozott Bied igdmvbevitelnek vethetd ald, aliol sz oldre meghatSrorolt hizs igdoybevéiel alt
A5G k68l (1) egy. 3 kdishhosszivdiyra kevesatrdnyhan hatd sylvderd-hatdonak tohetd ki, & a k& {1) nylnderds
behatdy oran, Hletve gz svnek révén kelotheed heresntntceet- ofvapy Smdrdudeformicisis mpghativoadato.

o
f

» Az oltnd ignypomiok birmulyike szerivdl borendezds, shol w kidetdhedd corsdyg (1) » loselajierés jelot o

heresptivbndt pyondseilivdidg soy ol meghotdroxont sOvekedosdaek folidpdwkor vagy meghaladdnakey

Syfvagy <oy olfre mophativosst Roreselivioyd rponmdcsiiindady-hardrdnitle elérdsekor vagy segbalsdisakor

vt ki
& Ax 2lded fn€nypontcl blrmebiihe soeding beoordends, ahol & kersgaivanyd syomdszificdsig meghationsd

Safvagy hereszimetseet-meghatiroed ondkiiebk (o) Sradield oxdliinthel ) butalmansk o keressiivdnyd

sivomdsalisdedy dofvagy o kSEmend lopalibb két kuiondbozd okban vidnd Sradkeliadre, & a heresztinduyd
svombszilirdsdgor Sshvagy a  kotdHeresmtmetszernfelitloter a logaldbb k&t wmepiflaphott keresativdnvd

weomdizitdrdsighdl deivagy kisliodeSbi batdrozaa meg
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9§ Ax gléed igdnypontol bdrmelytke szarintl berenderds, whol ax Sradhell cgysds {2) drvdheld asrhbatibkel (28
rendetienik epy fodildtorprafil (4} valoedsiosk SradkelSsére, amely g miiszdlas koichhe (1) van bedeyseva, &

amely exy, & kDESL sxdinind! Riionbéad smyaphdl alt

16, Aw o828 {gfavpord seeringl bevendeeds, ahol a2 &radkeld ecakdadk (Qa} mdpossessn mikddbem varaak

Pt

kiadakites, fOkdnt ogy wmagvessstde-Srzskel® tarulmarask, & an hndkdtorprofil {8) egy migneses fere
befolydsele Ss/vagy magnesesen vewetd Ssivayy migresesheld anvagbsl &, oldnyBsen gy fnm anyant
vigteloniiott profilbdd Sa/vagy abol sz indikdtorprofil (4} & koifeszubisdgekiel, nniiitdasal, hitwdssad, hailfidasal,
caavardasal, UV-sugdrsdesal, vizfelvdtellel dsfvagy Minmdredkiote] szambant ollendlld képessdge tekintoishen
gyengshbre van kialakitvy, mint & ndlszalas k681 {1} & aunak dlal, oy mddon, bogy az indikstorprofil (4)

Snkremegy, foként elidrik vagy elszakad, mislétt a rllsadlay kS ) Waokremsnne,

31 A elfed indavpontok barmelvilie seovingf berendezds, ahol sz Srzdkeld epyvsdy ) &radiell cunkisntiat £26)

e

toralnege & mdsedlas k8l (1) hosszabbodisdnal drndleldsdre &8 a Kisoidkeld sgysdy 3 a mepdlispiot

o

hosszabboddst gy megenpedelt maxinills hosszabboddasal hasonlitfa dssze, €5 5 megengedett maximslis

¥

hosssabbodis wlidpdas eastdn Kivaltin a loselgjierssi jelet.

@

2. Ax elded lpdnypont seerintt berondeats, abicd e dredheld oxdlaiail (2 trtidmasnak agy elvoetifrndhellt
8y cgy ol0re meghdtivozolt helyretben Tovd eibre mephatdrozct keipont Sradheldsére, fiként oy felsd
lekapesolist pont Srzdkelssre o teheremeld horog swdmdra, valamint sgy keusiosrid-belymetéraskelst {7} ae
elidive meghatérozott ktslpent-belyset meghidzolidadnd] badlld cstribbelyaet dordheldedre, & & Kidndheld cgysdy
{3} ellendral & bedlls cadrihelyzel valivadsi, d¢ alkaw, ba & ostrithelyaet viltozdss egy elbre meghativozolt
wmeridket tlidp, hiviltia 2 lesclefierdst Jolot, smelett ap dradkeld sektvatl (2b) & miszilas k8hen 1) ©iéph
hossrabbodds dradkelisdre ollmbsen ansk hossza mentén closzivs 1805 laddval (8) rendelkennek, péidsut
joindeek, trsnszpondersk, jelrstlektorck ysgy bssonldh foepdiiban, wilambt meghsifrend  eszkiudkkel

rendeliesnek mindenkor! b rladd48) kst thvoleds meghatdrozdsden, &5 » kidrtdhelt spysdg (N kidridheli

(

ritalenkort Rt feladd {8) hO200 megillapiing Weobdgviliondss & ey olfire meghatdrozoft tdvolsdgviitonds

Kilidpdss eretdn hibvaltia o leseleitendsi jelad,

13, Az elfzd ixdnypontok hivmelyike seerintl botenderds, ahol ny dreskel sgpysdy (33 16, hifltnbaad mddon

hialeblion dradkeld conldet 3o, 2b, 3o, 24, 20) foglal magsban bh Kiltnbisd kSparaméicr nyigneses,

mechamkug, optikal ¢wvagy slehtronilon srzéhelisdre, amaly htélparaméierel sz eralitett KidridkelS sgység {3}
fal egvenkdnt ésvagy egyvindssyt hombindhea Kidvtdhelhetdk 3 leselojterendd dlapot felismerdséhen

v

B4, Ax o028 igdnyvpont seerint borendezés, dlol 5 KiSndkeld ceyedy (3 yopy Rscleitendst jolot ad fe abikoy, Ta we
Srzdkelt kindiparamétorek fegaldhb eovibe vitgy arok viloxden egy hozed tanozd havdrdrtéket meghalad vagy

X

b

1, valandnt akkor, ha ogy, as deskelt kdidlparandtorek mindegyildbd! vagy vaek nérmplyincba! vizetels,

by

kdrvetelt Geszogrd paraméinr vagy annak wiltozdsa egy howsd tartozd batirdridhet meghalad vazy alulmél

5, Dary, B forgd toronydany, mobilden, KkG mobildary, fiszddura vagy koneolos jnmidany, amely il

vau szervelve el igtaypoentok barmaelyibe seerinti berendeedasel.
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