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Bevive for defocting the darding Wate of & highestrength (hre rope duriay we on o BReg gowy

The prasent invention velates goueradly to THTng ey such ay oranes which use hég}k strength b ropes nstend

i

of steel ropen, To s vespent, the Invention By partioudee related fo an sppavates & card siste

of » Meh-strangth Sber rops W use st such Hillag g coraprivlog s dntection device Tor dotonting ot fonst ong
rape §k‘ii’.€i$’i§€t‘l€¥’ R LOY"}“BII\L an evabstion andt for evalugs i“&g the RPE pRIAmat tor aud fe i‘fi(?\is)ck*s‘\ a

disosed sigral in depondonce on e rope parsaieier svalnation,

3t e hnwwn Son document UISZ003005308S o inspest the vesiduad strongth and readisess for replacenent of
arand Bher coldes by my aosuide wave mivanwooiend whereln e cable exposed o avoustio waves, the trarslt
fime of the zooustie waves through the cabls i weanmad, st the residunt strengih ¢ deternined fram the

mranwred ransi thve, It s Brthermors Known from document TR S 834,542 65 nxe 309 fo 7% surbon Sbery i

sddition to avamid fibery In the composition of @ rope sud to monitor the eletrival conduntivity of thy oxhos

fibay

in eacent dmes, toiale have

sueh ay aramid fhors (HMPA), wamidiow

volpphenylened Sbenrobisexaandet fibers (PBOY fovtead of the proven steel ropes iged for many youes, The

advantage of such highestrongth ey ropes fs thele ooy waight, Such highsteength fiber ropes an scasiderably

Highter Bhan corresponding steed ropey ¢ the sy rope Jlovoeters and the same or highe tonsile zsim:agih. I

\

partioular with High craney with covrvspondingly large rope Tongfe, 3 gramer we yachisved

which enisrs into the deadoweizght foad of the oy and resully I correspond

otherwise wnchatgad sonsiruetion destgn of the crang,

& dbadvantageons property of such Mgh-atrongth 1, thelr Broak behmvdor or thele fathure

without substantisl, loger preliminary signs, Wheress the weat i clearly visible I steed ropey snd sigaals &
fathie over 2 longer periad fv advanes, o exemple by e breskage of Indbeidesl seel wites and 2
sovresponding splaying ehick ds casily notieed, Mgdestrongth fber mapes show haedly sy siges of axcessive
voar which wandd be easily poreeivable for S s and which wonld show thenoeliiee clearly over g longer
sevingd bafore the vt falfers. In Bils respect, intelligent mondloring measwres are requived o resognive the

siwmw stete of highestrongsh fhervopes b How

St wpparatuy iy known from DE IR 36 2095 B4 for wmonitoring the aperation of ot wivshes on ceanes which
X £ 3

o the tape frae of the holst rope ardd the Tover grey of the holst ropy oo S rope winch sod deternaings

fherefrore fhe lond applications acting on the rope winch which ave storsd It 8 Joad spectnues sounter, This load

spechnny counter IS inteprated o the holet wheth b meintain the hstory of the belst winch retrnosably on a

&
3

removal andreinsisiinion of the Todst winch, & oad spestoars counder s farthermors knovn fom BF § 74383
A2 which determines the load changss which vever, dudenmines the vope foree acting on the holst wineh at sach
foad shangs, caloutates the lond sprotvunt therefrom and calordates and displays the romalning service Hiv ofthe

holst winch while considering the so~catled Wabler s
Suck mronitoring resssures of the holst wineh caw, hewever, sod really relially glve the ramalviag service B o

the discard state of o highestoongth Sher fope sinse the bigh-strength Bbey ropes ave subjest to & varfety of siralas

and Spaioens which foflaenve fhe wear sad which are indepandent of the winch stvain, for instance ep fe



defleution and beanding stralns at puliey blocks, external blows and buffets on the rope, sarfass sontamination of

\

soneponents contaciing the tope, ste. O the vther baad, nfloxible service B standards for high~strength fiber
ropes xor porctioally ncompatible with tespect e ceonommiv aiitization of the aciual service Bl and observation

of the required safbty sinee the servise Bl aod wedr of the b igh-strengtle fher rope sno Buctusts strongly dn

T

dependence o the vondifons of wse aad o fe ovtornal Bribesces o the high-strength Gher spe.

pas

Srwting from thi # S e underfying ohinet of Se pressel vention 1o provide an nproved spparates fw
determising the disoand state of hgh-strongth Hiber ropes which avolls dissdvantages of the prior act and further
develops the latter B an abvantageons manmer, A teliahle, preise deternrination of the disoard state should
£

preferably be achioved w exonomioally vtilizes Hhe remaining servioe By of the fiber vope without puting

safity at vick wnd manages for this purposs with stmple detestion devioss which alse aperate rolably ander

diffioxdt conditons »f use for construntion machineey.

This objeet fs schioved it acocrdanse with the Invention by s spparatox dy accordanes with chum 1L Preferted
arvhodiments of the lnvention e the subjest of the dependewt clatims,

T secordange with we aspact of the presont fnvention, & change ofn hndioator section wh fodt i senbedded fn the

Hher rope wod witich comprises a differest mtorial than the rape fibers i reniiered, The changs i the Gbees or

Shar sivanads of the Sher rupe Hself, which can roly dSetected with difflealty, can be bypassad by means of sueh
an tdivator secticay which can be embodded i the core of the sthwd o which can alse by arvanged betwean the
fiber strandy of the Sy rope, s partivntar when the idicator sostien s sefested with respect te 1 contigunation
sondfor with respact te iy matorial ek that the lodicaior seotion shows changes fastey than the Gher strands of
the fiber rope andioe such chanpes can be detected more sasily. The mondioving of such an todicalur seetion in
she fiver rope can by this respevt also bring along special advardagey only per se withowt menitering futher

PRIRIBUHS.

The indicator sectipg can fn particuler contprise = materisl, profirably s metallio contivuons seotion, whish

. Fhe defoction wmeans e I

fnfluences a meagnetie feld andior Is magoetivally conductive aadfor nuagnsting
fhis respent advantegrously configured ax epevatiog vagoetivally, wheeein In partioniar a magnetic fiold soase
gan be provided by means of whish the sagnstic proporties of the axmes lodicater seotion can be deteraioed.
The magostic properties of the ladicator seetion In particelr change oo & break of the indivator seation § s ihat s

5

servesponding change of the magnetio flox ae of e magretic feld can by detected casity and can bay ntifized a8
wear indiontor, I a break of the magnetioslly conductive indicator section takes place, B can be recognized by a
magnetioally induetive monitoring oF i oxu b detocted by 8 votresponding Interruption of he magnntic fivkd

.

Alternstively o sidiforally to sech 3 magnetioally operating configuration of the ndiontor svetion and of the

assaniated detention monms, shanges iy the vamed fndivator ssction can optionally alse be tonitored ditforently

$3

<
and other monitoning principles con abe be wsed. For vwople, the divatie section san be sondigered as

elecirically sonductive and the slectrisal conductivity «f the fiber vope or of the indivator sestion provided

tharsin can be mondtond wsing oorespondingly contfipursd detestion mwans, Aleraatively or additionadly, 8

fhermat conductivity of the samad bndicator ssetion coald also by monitored, wherely here the frutioatne sootion

s 1
;

is advantageomly configred fon a nwterial having good thevow! conduntivity, for exs viple fron g silverwdve,



o

The named indieator section which is cmbedded fa the fber vope and which comprises & different raatevial than

the rope fibers & advanisgeonsly confipired weakey than the fiber ropy with respest t #s resistance capability

tovsed rope stralng, stratch, tenston, toraion, hending, UV-vadiation, water sbscrptivn aadive terperature such

dhat the Indiator seetian faile congiderably faster than the fiber rope or e Bbar strands, TS horohy snsped that
3 change it the indicator seotion van e determined 1 time before a fethure of the fer rape cocars. & break of

the named indicator seotion doss not et have any rest effent on the sivength of the fiber rape Haslf) but can be

detormined vaaily and can be detsctad B e hetbre the ovongrenes of the fathure of the repe.

fr aceordanes with wn sdvantageous aspeat of the prosent inventian, it IS therefore proposed not o rely on s

Y

single criterion tn the detetmination of the discwd stade, but vasher to avold the problens of the advance sigas

wivich can only be detected with cably i et dif¥orent relovant parameters of the Blar rope are monitored

for chavges and the discard siats s dotorrained o a gronter change of an indbvideal pararsaster oo on s phuslity of
seifer changes of @ plovality of paramtsss. To secordance witfh the invention, the detection dovice of the
spparates for recoptiing the disvard diate coaprises @ plarality of difforently configured dutnction means fr s
smagnetis, mechsnial, optival andior slestronis detvetion of a plurality of different rope parametery which can by
svalnated by the svalustion anit individuadly andfor in combinating with one ancther for recognizing the discard
state, The use of Gifforent vope pavameters such oy the navind fausverse rompressive gtitfiess dod cross
sectional change ov, altermativsly or additionally therste, 2 rope longthening and maguetis rope propesties o
other roschanical, optical andfor slectronic rope paraesters G the detenniostion of the discard state fs bused ont
the oonsideration that depending ob the siraiy and on the Bocts on the fber rope It meay o case fo case be

different parameter whish dleplaye the rops wemr or signalbs the discard state or the dleosrd state may alve not
display ftaelf by an sctually lavger chaoge of endy 2 single prrameter, but rather by smaller changes of s phastity

of parameions

2

fros Rether dovelopment of the fnvention, e named evaliation ualt iy configured sach fat a disesed signad iy

provided when at least ove of the detestad rope paramsiers or s change excesds/Tally below an associnted Hmit
valos and also when an Indireot rope parameles of By change devived frow aif detected rope parametens oy fame
subgroup of the detected rope pasametess sdafalls helow an assoviated fradt valoe

.

i a forther developrasat of the fovention, the samed svalontion ual iy sonfigurad suck that sot only « ploraliy
of Thpe parameters pur as ary deltected and exmined oy wpretive changes or are sompared wighy il ealues,
bt also depeadeneies betwesn Be pheadity of rope paounetees e ke bto seovust, For exaupis, mm_sirit{«:ai
changes sndiee penniited Hol vabees for @ rope proamelee can be sbifted o changed when @ different rope

paranetey has wodergone a1 prodefined changs. In prrticaler more complex phesanens of fige or damage van
Serady be detected and the discard state recognied. W B & B enavaply, spumed that an ingresse o the
fransverse comprassive stiffhess fs avcompanisd by a decreass fn the rope Slametey, e it value for the rope
dlamster can be lowerad amdior the desteed range §v the pormitied mpe dlameter can be desrcased on the
detsction of an lovreassd twnsyerse compressive sitffness by the wvabsation w3 the measueemend then
deternsines that the rope diameter ik below the fowered vope diumetey Tonlt valoe andior shrops eat of the

X

reduced desired rangs, & disoand dgnat can be owpat. Tn 2 similer maeney slicmatively or additionally bereto,



further dependenciss betweon the miost varfed rope prvametery can be taken into ascount by the evaluation unit

for axavaply the aforassid depondeney between the rops stiffvesy ad the vope ngthoning, for sxample sich

¥

that, ot & bighe bending siflbess, ay horessing

L

4

rope Ee:::gih s sxpeoted sad b idken inde avcount by

gorrespoading ol vabues,

fnthiy respeet, n 2 Suther devedopment of the invention, different rope paraneters osn bo wsed I acvontusce
with & further aspect of e prosent Invention, s propused 1 vaiite » chatge I e fransverse comprassive
stiffhoss o in the vope cross-sootion sad o use 1 #e an lodicater for the discaed state, The detection device o
detecting rope changes oo in pastindar have ansvetse comprossive stifibese determination mans andfor crons-
sevtional detensinstin peane for dofsiminlag the ransverse s:g's-n:sg.\mssive atiffew or the rope cross-sention,
wheeein the evaluation noll wonitory the traveerse comypvesstve atiffhess or the deterndned rope eress-seoting

for changes aad provides o disoaed signal ey necessary:

T can he shown i long-tern testy of Mgh-strength Siber ropes that as the stoain ansd the suondee of bending cyeles
Bovease, the Tanaverse comprassive st fhess changes v ehuractoristie munner, b particulsr Shows @ oreass.
The degres of changing taasversy somprassive stithess con therefors glso be wed b an pdvaniageons msanes

for fiving the tme of the dleoard, In s raspect, an increase i the fransvesse comprossive stiffess can be

acvompandad by @ reduction in the rope dlaweter The rope can be given @ Mpber bonding stiffness andfine 9
peroatend, meaneadle rope lengthening can ke plecs. & dependence of the chaoge of the trangveme
compressive stiffess on the change of the rope dlametar oty pavticular be deteoted, wherein in parliculsr an
incresse i e tranavirse comprassive stiffbess can by detested tn dependenre on o rope diameter reducing in
size. Altevantivaly @ additiensily, a dependency of the change of the rope stiffness on the change in the vope
fength can'be dotermined, wherein in pﬁrii&;uia an tovease i the rope stifhess fn dependence on an Ingreasy in
the rope length can be determdned. The output of the discard signal own fo this rospect gensmally take place i
dopendence on the ruonlioved tanwwerss compresaive stifibess or o8 the rpe Gross-section, However, @ more
previse deteritinatipn of the disoaed state can advantagecandy ke plase by e wiking it aveonnt of the

differont vope paraneters.

The transverse ooupressied stiffoesg of the rope cart o thiy respest generally be deternined In vadows maaners.
In s advanisgeous further tir;‘.vs:i'{a;:mmﬁiz of the tvention, the calenlated data Bom S drovn dlameter, rops

.

dinmmeter, vope specilivation and tensile force can be used ag the basis for the measurement of the messwrereest
provesy can e oontrotied o dependence o the named cslonlated datx Bom the dvin Slaneter, rope divmet

N

rope apdeification and toreile foree wad fhe corrsspunding measurement paramstens can be sel The transverss
soanpressive stiffvess can in purtionder be carvied ot while avting on the rops with & predefined onsile load,
whersly the predefined tonslie load can advantagosushy be selooted i the rsoge of actally deowrning teasils

foads dn the opevation of the {Hling geue dn sccordason with 2y iended use, Dawmage or futigue ;:»?hemmaﬁa. af

the rope can b detormnined botter Iy e detorntination of the rangeense compressive stiffhegs ander 3 tengiie

fna Thrthey devnloprmont of the fovention, one vope portion o » plurality of rupe povtions oaw be actked on by 2

&

respective predefined transverse foros, ¢ v pasticalie de champed, R determiining the nnsvsss sonprassive



o B

:tﬁ:{‘i‘ss&ss, wherein the change v the dlaoster sadier fhe change inthe cross-section of the rops isfare dotected or

‘e adopied wnder the transverse force: In this respact, with a predefined ansveese Reee

b change it orose-section o damei whish i aii{};}ied ot e roscensd andfor alternatively e tratsverse
forey roguined forachisving apredeBaed change hdeescoting andlordiameter can e measured. Altnatively
ot addifonally, vatying Baneverse Reges oot be appdied el the chonge v ooossssction or Glapeter adopied i
depandence on the varving traosverss Toree onn be detennined andfor alteraaionty the wangvene forons reguired

for the achioving of diffeccat changes i copss-sention or dlanteter vatt by messiged.

farther developmient of the fnvention, e rope can be ntrodeted & Jdeterniining #
fransverse camps‘e&siw susffess botwesn bwo putugdly oppositely dlsposed olanping jaws whicth can

sdvantzgeoualy onch bave a rope grooveand cande clamped by the clampiag jaws in that they accamoved towand

one saother by g suitable sdiustment apparats.

T thiv reapest, thy repe ceoss-sention-onr gonerally be dotested o differeut manner. Advantagesusty, the named
e cross-section debermination mekns can somprise dlometsr dutection means for detecting the rope Sty
i at least twe difforent planes and detorming the vope orsv-sectional avea Fowm the named b determined rogs
shiameiers, Such a detection of a rape portion or of & phurdity of rope pottions na phuslity of phost one alse b
provided in the aforesald defemnination of the vansvarse compressive sitffnesy, for example b that e
regpaative rope porBion e claraped stnulanscasly o ssquentially By 8 plusality of clasping Jow pairs sdich are
positioned associated with one wother it Gitferent plases. 1 wosdd admitiedly geverally ako be concstveble to
dedernine oy detive the rope crossssectional aree fom aaly one rope dameter which was detormined fo o
plane, Advintageously, however, e rope cross-section o the rope cross-sectional srva is deformined fom two
rope dixmetsrs which ware determined fn difforent plines standioy approximately perpeadicul to one awother
stove bereby changes awbior defhonations iy cross-santion wnbannld for Se strength of the fiber rope can by
sabien oo sconantand prémateny wear assurapdions osn be avoided. Highstringth fher ropes show ovalishy
srosgasctinaal changes voder tansverse oads socl ag can oo, for sxample, o rope rollsrs or at e rope
wineh, Lo the crovsasction whith i chondar perse by the staning state 18 chnged towand 8 sestivn prossed flay,
which Is pov se not el bevedftd for the durabilnty o strength ol the fiber rope. I however, therope shoseassction
shangss such that the crosseectional srea reduncs, this s advantagenushy considered 88 2 sign Ry inciplent wear

.

The svahistion device cwt in particalst provide s discard signsd wher She rope Srdss-section show a pradefined

w

tapering av I8 reducstion By sive of therope cross-seational seea exconds a pradetined mesdire,

The dismeter deformiiviation can o s respeet ke plave By difforsnt masinars. Far examiple, so optical siapling
by eans of Hight radiation sod i dssociated sensor for deteeting the shadow widd could be providsd. In sn
advanisgeous further devebopmisnt of the weeition, bowever, & mechanioyd sampling of the rops takes place
from opposttely disposed sides o deteoning the ropy diaweter: At least one olastically proloadalde chunping
ey pair oan proforably be provided, proforsbly in the form of rope roflers which csn be pressed againet the
rope or chimpbsy jawe having rope sreovey with which s distonee measironnt unlt is ascosiated to megsurs the

distanes of the clanmplng means frove one sty fn he staly spplied e the vope



Ivan advaitageons Turther developmend of the invention, the trapsvorsy comprassive stifforsy determination and

theropy sross-seation detersaination o sdixmeier deleemination can be carrted put by the sawe claaping mesas

pair or by the sams clamping means pairs so thad reasuning Hoes oxn be saved and different clamps can be
avelded. For exsople, a pure deterptination of diamster or cross-section can take place vader sufficiently swmall

tansverse pressing fomees which can then by Boreessd ¢ cany owl the memurement of the twaasverse

o order mot W impal the dameter determination by defiections of e rope, the tamed sompling weans van be
wmovably saspended so that they can participate In oDy moveawnts, it particulat Bausverse mps moyements, in

P

the state applied @ the wpe The aforessld prefoaduble claoping teaws B e e of rope rollers can iy
partioubar Be weved celative ke ang anidhier, oft oot kard, and tratsversely andior paraliel to the longitudingd
rape direction topethor, on the other hind, & be ahie to determive the rope dlameter sxactly even with svwaated

rape doflections.

The rope moaswrement advantageously takes place in at least dwo planes iy he adle o sliminate deviations of the
rope crasssection Som the eircular shape on thy deteronination of the cooss-sentional area. For this purposs, for
sxampie, two rope roller pales or clamping jaws can be provided. which sy srranged b plases perpeadiceler 1o

3

ang another and can each be elastically slamped against sne another,

In a further development of e tnvention, S detection devies monltors I which rope portion a rops thange
aoowrs which s used to deterisine the discard state 1o be able 1o identlly the warn or damaged rope portion and
aptionally to Be shie to contlns et r@zxssisz;insg supes e exanpls In that the damaged part s ressoved, Ina
Huithes development of the hwention, detedtion means for the rope path andior rope position, which deterine
the rope path covered or the position of the rope portion monitored fur changesy can be assecialed with the

aforeseid detection mesns, The paowd detectivos menas for the wpe path sudfor rope position can iy perticndar

24

deteet & rope wingh positien which is presswt when the rope portion o be examined for change Is just iy the
reglon of the corresponding detection deviee and i gebually being monitored Sy changes. It s then possible
the evihuation dovive 10 valndate baok Fow the named rope wingh position which rope portion 3 Janaged &

W

Broacoordanen with ¢ Dether advamisgeous aspstt of e prossnd fnveosion, additionally fo the paged
magnesically dustive monitoring of aiv embedded Indicator ssction, 2 longthening of the Bher opesan alke b

B

monitored and wsed for determining the discard atste, The monitorling of the enpthening of the Bber vope slasis
frouy the condideration that an incrcasing wewr of or damags @ the fiber rope o the approsching wward the
discard state Iy sccompanded by & Tengthoning of the fber rope with rospsdt to By offginal side S0 bt the
monitoring of the lengthening of the fbsr rogie osn be used as an ndicator for the diceant state. The detection

0

deview onn for this putposy bave delerniination wicans for detbomining the Iangthendng of the Bbar rope, wheein

the evahsation anif comvpares the detormined longthening with a permitted reaximur lengthentog, As soon as the

38

lengthening expeeds 8 predefived measure, Srodiscard state can be fndicated.
Yarioos procedures oy be followed in iy respest in the deternsination of the lengthening. b s Hest operating

made, the lvogthening of e rope o ropy portion subsisotially fully Jeaded can in partioniar be determined and



ruitored, Alteenatively or addiic

wally, g socond operating moade, the leogthening of the fiber vope can

X

sxamined particn-wise a3 to whother and o what extent predefined postions of the fibey tope leagihen.

In accordance with an advantageous sedodiviat of the hoveatien, the determibstion means for detenmining the
F position ar i deteeting the position of 2 predefined rope portion sy well as @ rope

for detscting the winek position sdopted on e aveling 1o the predefined rope position
dtton sensor can, for oxaniple, doteot when sn wpper switcheal point Tor the lond Book s eached
: -a:;a;}viisé tothe rope, for oxample i the fooe of a mark, reaches & prodefined site alpng the

¢ winch position senser detests the rope winch position present 38 s monent o on the

Fpositfon so that the evaluathus wnit can dotervdne the rope lengthening Hom & changs in

3

the wineh poaition adopled. IF the winch pasition devistes too e frony a desbed position on reaching the

o 1 X

predefined posttion of they predetined sope point, (e divesed stade can by ssaumed o ¢ disecard slonat oap be

uip
Alternatively o additionaiiv, the fiber rope can be provided with a plosality of vigaaders Suribuied over 8y

fongth, for exatple in the forn of muarks, wangponders, dignal roffeorors o the Blie, snd can thas be divided fnte

# plusality of length porticns. The deternrdnation meses for detvmining the rope longthening detormine the
distance of two respective signalors fom which the svalusdion walt van delerming the lengfening of the

sovreepading vope portions and oxn woenier ¥ Gy chonges, U leagfhondng phonomeny ik place Iy ong oo

P23

vope purtions which, ndividually or viewed fn sum, go bovnd s respective ol valee S the permitted

¥ 3. v Y Ar "o N Y 3+
feogthening, e svalation it oas cotpet o dscard vignal,

.

12 firther developuiont of the fnvention, the naned detectiin devies cas

wras

1 iy respoot b confipared such that
B rnensuring devive, for exarpde an slectronic wsasuring devies, detents the pussing or ovcurrenes of the naraed
signater at @ speotfic polnt slong the rope path and moaswres the Tength dicianve wp o the next sigaaler with &

prefirably constant vope spoud. The rope longth oan herelye by sp&iit or divided fnto any desired smumber of

measuramant pois and nto any desired rope poetions so thet Se cowse of stretoldng of the rope sy be
determined over the totad rope longth and it can be evaluated W the evaluatin devies fn wddeh rope portion the

fhft valee way reacked and e rope has fo be divarded or 1 possible; Bas to be shonened by the disoad

vegion, Lol the oversteatched vope region.

The sxamination for fengthening &y advantagsonaly carvied out wnder prodebined comlivions, W particalar »

prodefined rope Toad, & oxample by ottaching ¢ tost load, o JHosinate oy varisnse of the et resulis doe o

i accordanee with an advatageons further development of the investias, the load spectoint acting on the wope

sy alsse e used for thesdeternminatie

et the diveand stde of the fibor rope I pavticudar the tensile loadacting o
e rope and e dending eyeles sotiog on the rope. A boad spovtrom sounter can by provided for this puepase
whish detests at foast thy feastly roge stress sad the roaber of hending ceolon 49 the Toad spectrum soting onthe
fher vopes The detenmination sad ovaluation of the nawmed rosasussd dala Ie possible o Cortesponding

deterntination means o defecio

i

MONDS OF sevmors whose meassed data aw ‘\{3?‘0{‘&%%(‘ anud ovaluated by the

seafiationedevive. & Joad sensor can fo partivular doleet the ongotey stradie of the rope wiy the oparsting te of
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the vope. A& rorary savoder on the dran of the rops wineh can detrnine the rape longth adich i stvained w
determine the bending eyeles. The load dote and the date on the rope path and o the bending oycles vaw be
Habed to one another I the evabwation devies o determing a foad spectrm which osn be vorspaved with &
pradafined permitted maximum load spectram, I the mumber of the mwinmm permited joad spectam 8

eenphod, the avalgation wnd can ouipat 8 cormpspanding disvard signad,

108 ganerally

o

possible to nake s of different anadytival approaches by e calonlatory detenmination of the load

2

spenter aoting on the ropy. §iy v reapedt, the covsidemtivn oo the starting pob of degwing wosachision on

different degrees-of damage on the bants of v calonlated sconmalation of damage b difforent foad spectra and of
storiy thenly (e contral syateny, Witk speoifio preseiting of Toad changsy B i thes hereby possitds to maks g

sonchision by oxleufution oo the vope damape hersbyarising, wherels & Hmit vadite can be fixed which allpwsan

v

axtimate of the discard sisds.

For exampde, & sounting prosess oo be used in the svaloation of the foad spectre which ocour, wherein the
arapiitnde of te lads which cover can, for exanpde, be proseated vis thele sum fegueney. Since iy the normal
cane the fiher rope v not only sebinct fo an sversreoueriog egual Toad with & vonstant amplinde, but & alse
sehject to a foad which changes in sopand, the load spectrim vesiliing I practics san, Bor exaple, be divided
westepped tn individuat rectangudr speciey with a rospestive goustant load and & pavtial lead oyele criterion, For
sxatyde, dnavcondance with e method ko per se of Husae damage acoumaistion, 8 partial demage cannow
be caloulated for svery partial speotrem In that the pantial load cyele orttevion is divided by the maximow lvad
oyele oritorion whish ey be tolersted, The partial daviape of all pretiad spectra widch thas reselte sw by
sammed snd by psed ay an bdication of e tuisd demage of the fiber vope. This approach of Hoswr danmmge
asceaniiation oxw aivebe modified Iy warlows suanaens It @ manter BRowise koewa porse, Ko sxarapde soch that
pactial peoten whese load amplitudes nee below the fonghterns Srongsl Thalt wre not ke BRto sevoust oF W

aly (ke Tty socoad in & nind miser

&

I a Ruther development of the breentiog, e moalodiag of the aforeveid changes o the fher rope, b pastioulsr
the magnetio -:-%}:m;“ » of an Indiostor seotion, the change i the rope lengthening andfor the shange v the rope
dlameter can take plass by a sowpsrison of the correspondingly dotected or deterndned pavamsters with
previously detecded ov determined pacosdens. The corresponding reforence valony for the comrasponding
varanetors; i partionisr the magnstie conductisity ot praparty o the Inditstnr soction, the original rops feogth
o the repe erosssxctional wrea oxg fo partionlar by plioe i a refietnce dudsction vode with 3 now o stilt
nnimpaived Gher rope, for cvample B that S proviondy doseoibed presvdirss are worked Sroogh using 8 fed
weight on the pulting inte sporstion of the crane aud the pwameters deterninad i thiz process ave stored in a
reforoncy value momery: b the firther opsrtion of the covoae or Riting gear, the named paraasiens are then

monitorsd continusesty or cycleatly and are compared with the fntially stoved reference valuss for then Hone
or pore of the navaed paraicder shows 3 deviation with reypact fo e eouayponding roforsnor value which

sxeseds 1 poonitted smount of deviation, the svaluation devive can provide 2 discard signal. Altormattvely o

<1

additionally, the vamed svalugtion device cavoaler provide the diccand signad when admittedly soneof the named

patanetany dividuslly swneade Hs pronited change thisshald value or devistion theeshold valve, but the
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parvamctess show too geeat  deviatine oo the su of the reforencs vabies whaen viewsd {o sum, I, for example,
s detcrmined paraseiens reach B o the premtited devistion Trone e reforsnse valus, cach value woudd stift
e permitied viewsd ndividually) nevertbeloss, the discard state can be indicatad since not only ons pavameter,

ot rather st pucameters, have simort reachad thelr permitted change Thaia,

Te bwention will be explained & more detall & the following with respet to a prefersd ombodiment and t©

associated drawings. There sre shown inthe derwingy:

3 sohematic seproseubation of HBlag geat i socondancs with the Byention in the fwwm of 2

revolving tower orane i aocordance with an advaniagesuy enbodiresnt of the ipvention whoss

hotst rope andior whose goy ropes For the hefible boons can b condigorad ay fber ropes;

=3
Froad

n.’

Lol

sehematic veprosendation of & revalving wer crane similer to Fig § o @ modified sobadiment
v arocordance with which the boist rope does st run sver e tip of & hdlable boors, bt rather

overa vnlley movabds along the boom;

Pug 3 & schomatic representation of the dotestior mesns for the sepnetically nductive muniwing of
chanpes of an indicsior section smbadded bt the fiber ropy;
Fig. 4 aschenutic represtntating of the detection rocans for detecting & lengthening of the Hber fope) and
b R = Ky
g & & sehematis reprosentation of the detection neans oy detecting cross-sectionad changs in the fbwy
rope
Fig | shows by way of exaoiple S g pow o scoovdance with an advantageoss embadiment of the

vention & coane i the

P

i of & revobdng twer crane 20 swhich revolves at the o and whose toesr 21 &

supported on & carriags o of & sativoary base. A bown 23 ik pivotably connested o the tower 31 i a Juilelde

ranmer aboet 3 horizonial s B manner koown per ss aud & guved vis & guying rope arvangement 24, The
named guying rops arangement 24 can be varked In it fongth vin 8 gaying rops wivel 35 so that the working

s‘mgie of the boom 23 can be changed. For thiv purpess, @ gy rope 26 rune ondy the xamed guving tape witeh

35, The gy rops 26 o the guying rope wermgarmeny 34 iy guided ot @ pivot podnd of e boeor 23 clse to the 1

[ L

Y
7

of the beoon 23 via, Horexenaple, pulley Monks 37 st S shiovar guy brace 58 or adewsr Hp.
My 1y

As Fig, 2 shows, the revedving fewer orane 20 can natarafly afve by provided with a trolley boowm, The revaiving
fowerorane 20 which Blowise rovobres st Hhe fopared whose tower 2 i anchorsd o the baes U provided with
ballagt bag 2 boow 23 which is borizordal n the operating positon, whivk b i g;miw}zsr aligned horhontally
aand which I gued via gayviog tonsioning weans, for example in the form of guylng bavs 52, at the fowertip 3
whersin the courdee-bon £3 provided with ballast iy alse guyed via guying lensioning metns §4 @l the samed

sowar thp 51, A trolley 33 is movebly supported st the aforosaid boor 23, wherely the named toliey 55 can be

moved by means of v trolley rope, fe exampls, which san be guidad st the boan tp via puliey blocks,

The vevelving sower crans fivthenmcrs comprises a haist rope 28 whish b the dravn smbodimest i scoprdanes
with Fig, 1 onn be let down from the Up of the hoss via pelley blocks 2t the boso tip and s theve comnented to 8

crane hook 28 or, io the sabodiment I aconsdaase with Fig. 2, canorus off vig the sald movable trolley 3§ and
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e putiey Mocks provi thars ol by sonnsotad 1 Se ovave hoot 28, The nanwed holat rope 38 50 hatt
the palley Mocks provided there aond ooy be conastied 1o the ovase hook 28, The 2d holat rape 3R

fases Tans onto 3 hobat winch 38 wich, Bie the gy rope wineh 28 of the srabodiment in sooordunce with Fig. 1,

e

iy arrsngad in the reglon of the hathst frame or by another support pant at the constfer-hoony 33,

The naned hobst rope 28 andéor the guy rope 35 can i this vespest by confipnred sy a Sher rope which can

comprise synthotic fibers such as aranud Hhars or an sowddionrbon Gher mivhire,

Tor b able to monitor oF deteet paramsters of the named §ber rope rdovant o the discard state, & detection
device 2 s provided which casbe arvanged at the come and which, wgother with as svabation dovice 3 which
svalintey the detectad paraniatdrs, can be cometied 10 oy Integnddsd B the electronio rane contred it 3L

3 &

A Frgures 3w 5 show, the vomed detection devies 2 i iy revpedt advantiageonsly comprises difforent detestion
nwans fo detest Sifforent parameters of (e Gher vope 1t Jifferent vannees. v accordanes with Fig. 3, e
nroved detection dovige 2 can comprise magratioadly-oporating detestion menns 2 wlhich detest changes v an
indicator section 4 which is ewmbedded dr the fher vope 1 and which is configred as msgretionlly condustive or
as nflonncing & magnetls flold or as moagretizable and which cantsisn be necorporatedidn the mpe. Foe sxampdy,

the nawed ndioxtor sectlon ¢ can be aranged 1o the com i the sirand or thessbetoeen, whereln the samed

indiostor section 4 ooy Booll geocendiy Bave any Jdeshe

fa

eotional shapey and can adventagesusly be
provided with a round crossasetion. The namisd indicator section 4 van in partioalar Be formed Som 2 el
gontinuous material such sy oo wits, whovein the indiestor soction § Iz advantaguously conatituied such that & iy
sonfigurad as less resictant svith respeet o vope loady, srotching, tousion, bending, tsmksm femperatucs and
ather refevant properiies taw the Ghees of the Sher wpe 1 ov the Bberrepe T ol oo that the indioator seothve £
ety befors u fatbee of (e fiber rope 1 oo,

The samed maguetie detestinn weans 3, which car inclule 3 wagretie Geld vensor; for sxample, deteet the

changes 3 mapnetie fald which aots ow the paned Indicgtor seetion 4 0r iy peserated by it & brasd of the
ranaad ndicator ssotion 4 1 this respeet o particulse vesudty inchanges o the paoiad magnetic Held 3 anthara
sanchusian oxn by deswvn Sore the detection of the corresponding charsoteristic mugnetie Neld ohange ona brssk
of the ladicatorssction 4 and Soothis in o on the disonnd state of e Ghor rape L
Feobe able b dotorodne T wideh rogios of fhe Gy rope ¥ e heeek of the indicator sestien § ooars, 3 v0p
gtk rosasnesment pay by sesochated with the detestice device 3 o e regpetie defection meins e sl i

affected by sotlable rope path dotenthken means & Hr sxavopls i that 3 eofatieadl position seoxer 7 assontaled

with thevops wineh, ofl Fig 4, Indicates thevotationad post
Fio

fha defeot gite. The cvnhiation device 3 can detcnmine axotly wheve the Jdofbst site was detsonined from the

How of the vepe wineh ne vthat posiion seosws 6, o8

-4, defoct marked rope apelfons at @ ospexifie position at which the reeved magretic defection msans Za repost

Yy
%4

mown position. of the duleclion means 2u The required thue perkd for dhading the fber mpe T i

X

advardageously displayed, o8 onr the muaiier of the coane contral, on the basls of 3 still ronaining residual

B

service fife of the bighvatrongth fiher vope. 1F discard dovs wot take phce b the set time, the crate controlualt 31

v deaetiente the crave B sty reasons,

SR automiaiic



e

5 Fig 4 shows, the sforesald detectinn device 2 frtharmars advantagenasly comprises detestion means T for
determining v lengthoning of the Gber rape 1 occuring graduaily iy operation. by this respest, 2 spesific position
sun b raveled to by the Sberavpe L for example by » divest traveling to the upper switch-off pobt st wikich the
foad ook 38 hav reached the Mghest possible positin and witich canbe detocted, for exampde, by o it switel
ot by another poshios semsor & U the named position sstsor 6 repety to e detection means 2b that the
predefined rope positicn fas been reeched, e poaition of the rope wingh s detested o determined by » rope
winch positien sengor 7. This moasursment fs it caofed out onvthe first pulting nte apevadion of the crang. s

differsat rope winch position is adopted on later peasarements when the predefined desived positien is taveled

to, the deviation In the vope doann position & the Saveling o the same rope point §v & measure i the

iovigthening of the fber rops 1 which has ovcurresd. The test oyoles are prefeesbly cardded out using & predefineg

X

fond at the Bad book 3N, for sxiiple tsing & Ruowy te

- lod, so that ne varving conditions influeney the

maniing presivion.

In this method of the detection of the rope lengthening by neasuring the fnorsasing deam revolution up to the
switch-off polat, # st be noted that B §5 an avorsge valey of the rape iﬁr_&gthanizzg, The rope stratehing &
dependent on the losd and on e durstion of the load. Wa load b moved, e.g. “radse®, the tope region which iy
nut sofled onto e rope drom abeays has the Blf and longest straln ot the load fs romaved sgaln, The rops
tonaien, and thay also the sreteh Toad, continposly redicces fn the vope fegivn which & colled vate thy dit

The strctoling oF the rope outaide the vope dtom will Hus oxiend appeoxinately ponstant and abways kave the
maxitieg aitaly, Tnothe rope whith § soiled owe de deay, the tonsile load winch iy prosent veduses
sonthaonsdy sines the rope load oo tensing reduces K approximately zeve afler some winds, The Hovit of the

permitied bwgthening van be detornined in this wethod usiog a streteh Hateibution factor with respect o the

.

atalvops longth to obaln y sufiliciond sonwrity R the thae of the dbvard sate of the Hbse vope L

¥

& Barther methid of vope kg thening sty with respect o the discard state {s Tased oo sipostors § o fudiostons

whick outpat sigealy actively or iactively, These fndiostors are fivedly fntegested at approximately egual
intervals i the rope. A measuring devive, e an slestricalciselronic rovasuring devis, for sxample i the form
of a position seasar 6, deteste the polat of the indicator nodd ronasures the longth distance ap o the next indicator
at & constant rope spesd. The wpe 3&:-3‘3;1"}3 san thus be divided over Say Jesired rosasarsment points and an
svaluation v obiained wsing Hus wethod o the stoteh sxvent of s ope over the toted mope longth and B &
recognized uslng a measucing devies by which rope ragioh the ol vabie was reached and the rope fs discarded

of, whers posaibly, v shorivosd by the discand vegion, Lo heoveniecichad ropessgion

The meanving dovies Iy 300 onthe fost pitting i operation, A predefined Elting motion s caried ot ealn

e mode eg Mrpeten”. by thi vespest, travel Iy cavrled out el contant Bilting spesd from the fowest position
af the lowd hoak 29 inte the highest position. In this procedure, the divanes lengths of the ramed phivality of
fdloatory § e detested and stored. Al 3 fater point in thns, e procsdiure 1 repeated after & coregponding
period of nse and e length differenes thore the et reonsusament I calowdated and tiispi:s‘syesi. The messudog

device forwards the valiey b the codtie contral and $o the memory moduder a forwarding by rowmote dats tranafer

ix poxsible Iny the cowe contrsl ov the comn gperator o advised of the siaty o the repe on the orane moniton



S99

When unpermitied strefeh v reached, @ safety node bacomas aviive aad I oot observed, the warning and the
switehing off of the systers akes place alter 2 pormitted romalslng petiod o e For sdty reasons, the system

can nu longer be pit i eperation (1 hay boay teben out of uperation. The stopping reason 12 also displayesd oo

the tronitor wad van alse be aovessed by vomate data tansonission.
As Fig, ¥ shows, the dotection devies 4 can advaniageousdy sl comprize detection mesns 2o for determining

clrngey i the rope cvoss-saction andier &

=

fie fransverse comprassive strength of the Sber rope 1, The pamed
detection means 2o Bor Sy pucpose advantagesasdy detect the rope dismeter o the Banaerss conprossive
stiffbess o at foast fwve planes whdeh can a{iw‘smiagaws.%}‘ shand prrpendioalay to one anather in order alss 1o b
able fo delcnnise the rope svassaoctional area from the plusality of rope diameters with changes of the rops
cresssectional shape not havendil per se. This bae the backgrownd that highestrengh fiber wopes | tend o
avalizing iy oross-section ander franevense Joads sank ag at the pulley Blocks 27 or &t the rpe winches 35 or 39,
said ovalizing per se wob yot bringhig aleng aoy fvpainvent of the rope stwength, Bt doss bestme ritical,

however, when the ropsorossessetional aves teduosy,

in the embostirosat i ascordance with Fig. 5, the rops diametoes are meshunically sampled for this parpose in

muteally perpendinular planes using olaraping means puire fu the &em of vope rolfers 10 which are pressed
againgt the serfaoe of the fiber rope | Som oppositely dbposed sides so that the clearaneos bebween the slamping

meany bu the forny of the rops rodlers 18 s ox easure foe the covresponding vope Slameter,

¥

As Fig ¥ chows, the detection means 20 are movably suppueted cveral! tansversely 1o fie longitudine! direction

¥

of the rope so that tsasverse movereats of the Bber rops | have no offets on the messwemend resull, In the

smbudiment deawn, the total apparatus is dy s respent suspanded transversely movably via 8 pivot Same o 3

1 lever B >

Pivat convestion 33,

The reswsnring devies advantageously tee o feast Ywo rallers it the Soot region and two rollers i the rear fn one
plane of which the respective lowar raller saaily clamps the rope | vin springs 34 and thus detects the rope
diameter, One of these Tower sprung rollery 18 hay & rotary axle snd & Tever 35 via whick the measurad rope
diameter is transforred W 8 position sensor 36 and iy da evalisted. The measwing vnlt has Swther xteral guide
rallers for theraps so Bt the neasusing vnlt b guided sver the rope aod possthie rupe vilrations heve ne affet
aay the measured valees, The memuring woit B plvoatally suspended vig 2 lover 88 the sieel ponstraction of the
crne 0 sempensats movsmenty. The rope mowurament sdvantageously takes place pifet by 9% cver at lsast
twa planeg of the tape so that the rope dameter i tested over forreglons. & further oyt arvangemend, e.g. for
siv reglong, I8 possitde. The mesvurameny over 2 - 4 - 6, ¢ reglons san By provided sonstractionally i
rsssument valtor by an arangement of 8 plivalineol sasrsment i,

e use of optival teat units which rovoguies and evaluate arops dlameter shangs with

3o

ed diamneter devdation, & warning

O an exoseding or Riling belew of the porng

signal is ghvan aad the positiag B voved vl the drum speed semsor T

b

I order also to be able praciely to detorming the teansverse conyprassive stifhuss veing

P

the previously shewn

mossyroment woll it seoordanse with Fig. 3, Iv o Rether dovelopment of the Invention, s adiustment apparsigs



canr be stsoviated with e clamping jaws or olamping reliers 10 and @ veelable saddor sdficiently Mgh

tezmsvarae fovee foad of the vope on b geoeodad exlog & Le. the rollors 10 can be provsed transversely sgainst

the vope with sefficient force. I tdy wespadd) the us;*u,tm applied tansverse foroe can advantageously be
waeasnend by & suifable Rece messuring dovig doptad deformation of the rope 1 I meanured by the
posiion sensor 38, whereiin the nitlally explained changes of sdistotent forde andior umsverss deformusin can
be offestad i1 0ne o DO measuremant pyaies,

¥

sl iy not obsarved, the waming sod swilching o of the system advantageously takes plags

IFshe warnlug &

= P

aftar & persuded cibland thve ofinee Py xa ity reasons, the aveisty can to fonger he pat inte operation &

Z

been taken oot of dpeeaiion. The sopping roasen fv i dlplayved on the monitor and o alse be aoovssed by

et data haasraission,

Srrthermore the nemed detaction devive 2 oxn advantageonsly also somprise defection means 3d & detesting
the foad speoinmy activg on the respective fiber rope 1, wherein bere at Ivast the tousile load acting on the rope
and the monber of bending oyeler, but adventageonsly also other paraasters nflovucing the oagtern strength
suck @ moltilager cotfing, eovioomental ffucnosy, fomperatum, baeverse siraly and ollers, tan
advantagaonsiy by detoctad here

<

o detorming e need paraticiors, the naresd detastion mene 2d comprise serresponding sonson whosg
signale ocout o thy named evaliation wult 304 load seaney can in paticalr detect the ongeing load wia the
Gpersting e of the rope. Adventagecusly, & votary snooder on the fes;.ecs‘:ive winch drom can farther megswe
she rope length which fv stradwed, I suoy, w lond spectram van be determined How iy, Hie exanply i the Hon
of @ Wihier curve, which can be vorepared with a predefined maxiont load specivum for the fHher rope L Hibe
swader o he maxhoun poroied foxd speohugn, i B & soecific sumber of bending syoles wader the

dluence of a specifie foad sadfer apecifin load poads, b reached, & woening andfor & setting of & tive i which

the yops changs has fo take place ¢an be sxeried out

Borandende cmelfomerkeveteken busradlt dagyseifirdsdgd sefendlzs M8 fecelgitorondd S8apotingk
felismerdsdre

Seabadabni igdayponiok

1. Bovonderds amelbszevkezeteken, fihént dannkon hasmdll nugyasiiedednd relivediay BEST (1) Toselyjiceandd

SHapotinak Rlismerdadre, cgy Sradheld sgyadgeel (1) lopalvbbh oy MMSlpuramdier dradkeldedrs, valamint ey

kidriskeld egyedggel 3 3 Btipaoamdier Kidviskeldsdrs, walumint egy leselefiowdsl el kivdlidsien &
ktdlparamditer-kidinthelés ggwﬂwi)c 8, ssred felloweerve, Fopy ay dradkell sgesty (33 drackeld coshatlikal
{8y rendetienib ogy indibftorprofi! (4 vilordsinak Sradkeidadre, amelv-a vulisetine kivdthe (1) van bedpyawva,
Sxamely ogy, & RO andlalidd knloboed anvaghyat 8l

3o Az elbed igfuvprat szerintl berendezds, ahol az Sradkeld sopkienk {3a) wignesssey orlkddlan vaonak

kinlakfva, SBként ooy ndenovestéedradbddl wrindmaznsk, & my ndikdtorprofil (3} gy mdgnosy
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bofolydseld Ssfvagy mdgnosaasn vouetd dalvagy mdpnoseshetd savapbd! §L olbnvisen sgy fm anyagd

végtefeniiet! profiibal

3 Az oltrd k& lgdnypan barnelvike seerbil berendesdés, abiol az indikdtorprofill (47 a WD ifeaaitiivdgukkel,
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