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detection and a redundant el ectronic eval uation of the
signals fromthe sensors. Any resulting disconnection
of the drive or activation of a brake will not be
redundant, but rather occur via one of the two
storage- programmabl e control systenms. The probl em of
the present invention is to create a nethod and a
device for the safe disconnection of electric drives,
especially of frequency-controlled three-phase crane
notors, wherein faults of the electric drive are
recogni zed without delay, regardless of the speed of
travel or speed of Iifting, and used to switch off

. N L o ' Y

_l




subsidiary clains 2 to 4 and 6 to 16. In the nethod
for the safe disconnection of electric drives,
especi ally of frequency-controlled three-phase crane
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nmut ual consent of the evaluation units. Each
i ndi vidual part of the evaluation unit can thus conpe
a termnation by itself. Finally, both evaluation
units check their "live" status and, in this way,
their lines of comunication. This nmethod is
especially favorable in the enbodi nent where redundant
sensors detect the revolutions of a body noved by the
el ectric drive, especially a cable drumand/or a
runni ng wheel, and additional redundant sensors
detect the position of the body noved by the electric
drive, |n partlcular a cable drun1and/or a running
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val ue, while maintaining the safety function, faults

of the electric drive are recogni zed w thout del ay,
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ar'e Ve, especi apPer Ui andr or A r unni ng wheel,

In a furthék ﬁbcﬁﬁi&h&ﬁ ﬁlg u{v&tltnh fhe IR’Q)df;(ral@e{tﬂ;jn s “&gganﬁg%u &9 tdbsolﬁ@ Bésg{oﬁ
values of 19 bwothBdoRifiel VB b mikt i} PanB B Ichrket bokHiont k@b SR Ehphi¥d fohe
position s@&pd@@ Wilhes ofthd tvaDel waH MAGHREImdncAt EAEN hE ENAuAkHE Lfiks, Tlﬁ fallure of
one absoltitel licAr@nsdiR ik recaphiRednti® iepdiRdlard Cheteld@ribaatyy. cirbuit id disconné@ad, if
necessaryt he requi red category 3 per the European safety
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east two absol ute vaI ue transmtters be| ng assi gned
Figure 2, b &hérhb@ic 8}cBi€irfahgem@ftoVELsaly cirbulitIorRPVIBNrictddkSteffled 8 HEMSt&Iof a
lifting medhahigduRglant position detecti on. Because the eval uation
units constantly update the absol ute position val ues
Figure 3, @ fafaty dirceivfet Figudyin ovaltérhegive esibadimerg/ unwi ndi ng path of a
cable and the values permanently stored in the
Figure 1 shgw a saltematis cirpiittagrangpreentof ﬁétfahetcylt foeelr?batne frived2 fesigned as the
travel mo%%s( &Pnt"yﬁaﬂeeghlﬁfmﬁ“ ngF “yougp, ol ‘él H%Hey] aveling

drive. Th et EE Bg?or egzr WE@& nds
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form of a'wh e@&g rrﬁ)) 11%& g atb! Mir9S nd 2.2 are each self-
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connects thy EPUiatorageimetiunt, snddgmt/@gmemddaies. Bothbfthe ¢valugpion ndis 2d@nd 2.2 are
identical inlgenstrucors connect curves in proportion to this
proximty. This makes possible a highly sensitive and
preci se di sconnection of the axle's novenent. It is
especi al | y advant ageous that one pulse transmtter be
assigned to the body at the drive side and at | east
one pulse transmtter at the power take-off side, the
pul se transmtter at the drive side and the pul se
transmtter at the power take-off side are each
connected to an evaluation unit, in each of the
evaluation wunits the revolutions of the axle of the
body are redundantly cal cul ated in ongoi ng manner in
terms of the |ncrenents of the pulse transnttters at

o




Advant ageousl y, the evaluation units can be assenbl ed
in a single failsafe evaluation unit. Mreover, the
redundancy which is used throughout is acconplished in
that the sensors are each connected to a transmtter
In order tq fiifit the equitaments in thepresertigasafor patagory A as set @rtbbsctbwr*ﬁéetsesem@yper
EN95471 1?]@‘1?“0’6%“ i‘t\s%lﬁ% lug &1aRs 1tt'5raSt hthatt(@ pEgseng %&h@ iP e, tikg1off §ide, in
parallel eﬁte aé @f gl 1c"f§9<16 ¥ ﬁqré dlqua ffé)q)lute value
transmitter %whxc detec 1 10 0 puE, Fl'ﬁse absolute value fransmitters e can be
designed, ?o S alT: éd ol%lig,1 ve?\[ﬁ}%ad ANkt i I in iae region
e A ot ﬁam NGNS mmy&a&&ﬁm’ﬁ’% L
possible t ng'%ki an( Hltn?g tﬂaqgvél IWQ}n mteYrﬁtl, ﬁgswﬁl a gEal? haf M@mﬁ&ﬁglhtﬂ‘ ion of the
wheel assdhHIHA ahd RS Ruining FdticAR e HdkBteE by 4 Bmtbr. PREVAIG Jf BRT
sensor grovpliki@ e adcars GRINASH Ghutually Rfféring OnlustRh RAits 211 avdd. I,IE‘n‘esé)fmlts
2.1 and 2.2 e déstgaaded bewedyndalrdi fusdtion e haréweedvint, ogsth@ méth the Pedtifdent position
detection gygtaih using thapbsohite value Famemifters §. Liand 83f theydske tha pBox ofithe cangdntienal
mechanicgl ppgiestrically engineered qad owfishes clhe alvefute eqis ttesehitign®]] and 8.2 furnishes
contmuoué measyrement @alp%a(l g @ fravelgd ftrch. Taq:sg @mqtﬁ@&qnb@lueq gre proport1ona1 and
constant ag geslgf: to asgra]leégtg or ete xg’wetpos‘at@e ﬁé 1, am,% 1'5
same tlme or h8 B%weéf%veate g sﬁfeﬂ!é:b?] bsf) as

to arant e a, thll C mnm o}' t servo element
gu fe o raw ngs. These show. Fi gure 1, a

This redu%ﬁ%t bﬁh@ﬂoﬁlﬁéﬂ dete@ioh, RRABRBNNG Qlcobedtiod Rlfs b Fegilieherdt 0f
category Bifer ENSAIT i 6., € faN@e 6HR5¢ ©RGE1RS.1 I it FeB04Bized, 1¥PGrRd, aff podibly
terminate Q@ s vgment aﬂ't&-. axlelofiti¢ ®hedl, assdmil¢ N Aisleh By thd @k oH IR via the transmission
10, by diseuhnetigeiemndtor 02 wih thafaetyydisconne@uélémehis 16, AN Eedhantividual feldtiivige
transmitted eishiggrierdcogg zet Hingheefaudtrsafet/ ISélkewlsefassum@?bwmfmlhaCS ! arghfck from
the servo-plemgngsdorshe pawes gorverier biorthe e pageef tisjeyaluagon ugit 34 and 2.2. The servo-
element, QP4 watehl%é%t?ﬁ%dlﬁ%é ﬁqntrolwp Knap o syt H@%W&%@He%ﬁhuoeens or
closes theeFtP Bever %i Tl.jl gj@: on e egro o e}n&rﬁ, ope léﬁ breaker or a
make; T i) er at s it

condlzm F? %eéé}::gnﬂl a%lgro 1 s%m%rg gn(a nurglters‘%f

revolutlorg ]:{C¥le&lrloafg orat llt |rCU a ran erre Course _Can
be used for a troIIey travellng drive. The link

The evalublﬂﬁl\ﬁﬁiﬁrl. 1tah€2 PEE RN G ugae theiOdtsolde fusitlod AReIIWRItwE SHRIGE VaRle
transmitteds & 10ihd @DITRE tuf@ntlyfafiving pasition fedbuakvalSes ade Sorhpatbd Goetheq@sitigh value
for the end biithd tramed that is pelreanentlg btorad indireselemaliagorf wits. Ahthe pabdeh tdmerlogr (the
position valneforthagnd ofthe traveltandsthe positiondfeddbagk vatns dymished inftentanfayslbiothe a
transnrl:ttewh@walag@e nﬂ% y- lt gch %&@Cf@é%ﬁ;t givatekieg noiptspn !!wlaﬁlélcorng curyygdn
proportio: 1 1) ugs uaploga €T, a On uni
switch m’é\?%ﬁﬁ?"i Iblgyﬁﬁ ?I;tnt o % 2 gg;rl o?bgr% ggl%?%;ﬂngls »50 mﬁ%
tem“nate%‘g pyspgnt %‘leé’ EN"T& a&ﬁem 5 r pack, a CPU for the
Both partP§feehlafich Rl 2.1 QG LAk orE HRBER S ple & nthif BERink 9 KGR WRNE
resulting IEMQQ B&{¥oh B tﬂél@gﬂda@ﬂﬁmtﬁeQ%noﬁng QLREILS AR B tRSaxle OF the
wheel asstrii®ly P i9 6@ 8AiRgnddfwith m@itaal |cnséxp 8l of RS ALii6h @USEANDT §fratiéhs.
On the oth¥® hdnd,a&maAtion Bf B¢ 13gitallg Pe¥itiEdofditidn@Bcul3 b jtselifiieG Witibanmeed S
consent of theevalRhtion siite 2 AP2. Wind, eacinindiviralipapofitiieaudlyation umivdd loeZ? can by
itself compejafterminatioh £°ORY pperption) dinaliy; etk evalugtion puits yerify theip“live” status and, in
this way, de"éﬁ!eis efpommpnicaenst r ucti on. In order t o fulfil the
Flgure2 UI remetrlns i, N them meseagt ase f% te %r éd edasa
winch moto q& ower () (:/[g}{er esi gr_ ol i aﬁ recel\l'es cn an 3 e ma tro s 3.for
the wmch ol cﬁle 0 eﬁ&n\% a4 a&uzs éh de hgcy
controlle or, rﬁrﬁiﬁ 1orSB ndltﬁ (: h d Yih 3
the powet Jaﬁvef'm‘\l SFBR1ALs tfﬁcoﬁr&@toﬁ&s %n@mﬁ@@o%@lﬁﬁon@§)§ﬁm n¥h rhcker 12 at all
times. ThEJUEH tBe poSved ddfveddr 1 SnasusatRREhaldsDIAdE 6 Itakdd®y the winch motor 12
is also actdh@plishtd Bytreans®f a?comphisﬁxhof te pevedr cdnfienppl@s Bihdealie coifrent 19 @easured in
continualgyaaueein thElpes@ calya®t Lind thiik prepottioas) enthd lified Bad3 orke, carBnoBnatizathe

be designed for exanple, as transponders arranged
! Bad grafihv@i i) tht Bgital. avel way and an antenna arranged in the

region of the wheel assenbly 11. Any ot her kind of

noncont act position detection can also be used here.

It is also possible to arrange a rack al ong the

travel way, interneshing with a gear that is secured

in the region of the wheel assenbly 11 and whose

turning notions are detected by a sensor. The

eval uation of this redundant sensor group |ikew se

occurs with the two nutually nonitoring eval uation

units 2.1 and 2.2. These units 2.1 and 2.2 are

desi gned t o be r edundant in functi on and har dwar e and,

g 1 . e . I T e
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same time poll the condition of the servo-elenents for

the power converter 1 [of?] the safety circuits', so

as to guarantee the safe functioning of the

servo-el ements. This redundant |ayout of the position
current togdqad gpighs and thusabe this 1°dﬁeram§ thyilepgd weigld dt Ve dlsglb¢ passitje tolamange
an additiongl a@pqr @ﬁ@ﬁ fvméh for @g@ﬁ;ﬂa 75 ’qu:_q‘@ggpomapus jre @emgnafiqe}@s 2.1 and

2.2, whxc

d e nts Rower, cany

evaluatxo t.én @62 f tFﬁ Lﬁlzﬂ %f t L i g‘q %
22 consxst;% \Qfggaéﬁ (&s&o ssm ica 5, & sto age to

the progr oce {n f ﬁ [hlg ‘%glrant

2s well as\eh ﬁcoma&mbm s Lo pogesng S el st e B p BN
modules. Bath WF thdevhliios &€ b Y ah ma@lﬁéal 2lcsRutic. G&amubitatios
comparisén@ Bétwdetl tha kvafuatibntunitsr2. 1taR@2.2 bt daisatd by @ Corfriningbiich Jind 4 Pulse
transmittarsanf thg wing e ate déSignaddes 7.5 7121 ang @B €Thy puls: tlanskndteisSd aadBRiered by
configuretl prcpufsedestidfbanikoders or aa imdrefSental frangmitters, lwdick provids ehtamemisly sisihgper
falling meappsed yehigsof Beyretation of the winchyaxldyie. ithoshaBicaf the wiskh mpfer or the power
take-off shaft-nf the frangwisie 10 oemashaher the coble dFI*Fé 9 sTél?s\? geasgted yalijgs are or

::.‘

Pf°P°m°%ﬂl§t§°%Pst§%abeth? e thygmborpf e&ﬂww - Wi pddiy

reference p %ag ; ?uld @ 1sta m

values of ulseI 1sml ers l;m], an eV e dete or coul tm garts aqfew w en the
power retf f A with S ow g Eh(é ldi rl R@ g L' 1fo (X éﬁ i }kgimdant

absolute \%ﬁl@ Ui Be esigh @1l € Tsedvifh fn@ 6?151&: Bsitish of '&B ch axle.

The absol#fd @alROVYBImi kR B/ ﬁc{na -4/] eéjeh aedidhbiBudubBelr QG ubsaldiPh Andidgd

stretch. TRESY/ MéaBiFed viaRiesat PdpBgiokaedha Yorthnt akdythey G 1d nteld @ vhda@ird 1B€3th. The

winch hacaiable diimAnehichGs drivgreyia 4 thadsniGive bsseibiyvBrffosrthelwifdh@otot €5 The

absolute valye trargmitters 8.1 ot & pessubgidinatatorthe franswmissionragseobly L § i tids dassr

Asd tthethgl ecltrulzc rrgt%)%ri at th‘ellgl bl‘tal nes. The gggqlﬂlejﬁatl%ggm%s
s depicted, g  tron 5 foyntadigithe gowerfakero WIEIGEF PR B

transmissipg g sg}lj Flﬁi‘“ém\f%fl7t}é’f°vtdf‘§ﬁ§’1hdf“feéfd§ 8.1 and

Together %ltgthe meabs%ﬂlli rvgﬂg ‘Lﬁlsrﬁi {tgré g’ @g fgrQHQ'e slxtlool;lx fog'?o ﬁ onl&he wmj';h :ﬁOf
the transritésfo 2 lir r{sﬁmteya@bl lll?e e€
by the ev&l&a‘c‘l}! nitd 218, 2' Wheﬁ BB BGNTs b etstn@PbeRAd o é%f feVéhutldad 4t b
winch axtd/WHich in AQitibRsa¥eB sysins GOMBprick B694s détwﬂa@ by m@&bntvéxmnamhﬂﬁxgal
transmittdr. Olfhe fnlbEbeoTebvOllitidnk) €aléulated eddudadly i @nt0sis kia@ar fyasidpae K
increments af thetwo pulsd tshedttary 75K, ARtisdompatad ty edoly othdnend td thaoenspdetlieg yalue
stored in thi evalwotéoh yaits 20 n2. Um 4t Bhe Bveispeedids B stered acheeadatiohmits 2.1,2.2 a5 a
function efifljetleat beigg lifled it the winch Fhsilead dliesye@h ithe Hincl igrdgteraniried as described
above thr 6tfrfeptdwastuff b t p(aygr fﬁn é(ﬁ'refpﬁ 1 PIrS s%ﬁhét each time
the overs Prgvip u urrgng uU.hq Vi uazloxiu tr%ol 2
i %

Upon rea% \)IM-t qel,i?E‘i]Qovcrs ele'i1$ hi g;'a ua;on ugnj SC §ct1 9 errtlent or the
ower co. (3 S a. 1 an a € e
movemed MGl 36t) Ve G TR ? }@@yd‘js&% Calom dd 1806 o{at

contactort.N1' S term nates the anenent of he axl e of e vvheeI
assenbly 11. Both parts of the eval uation unit 2.1 and
Thanks toth&redudtidat @Rectidd @f € nuRerdlf Rveditiond indi By makivg ke ofl the dadfeedback
value in thdeyhlnationumit 219 S &/ thel imgntion galealt pebeible ®irangrara thetrdaching of an
overspeedlingyit erpdatligr, prapsipe tine, wion Hfting © a spepd which iemfatsitipmef thefloatl raad ol
dlsconnemhemhéormf fbe wisfeh eigeof thajyénsh dram @ ehiny givendoadglenspdept speed
t ai ne th mJtuaI conset 4of t he evlual

eelleo i et HE e
category 0 e(?iﬁn gﬁ%s eﬂ?} all (Eﬁ §9 ‘!;rzs
results in n‘itﬁ)ﬁ‘ the ul condmoxtl tﬁ@ﬁ re ﬁ once(éﬁ’rﬂ E‘ dlS ectmg of the

winch axﬁ\l.‘@l He @tlfétﬁﬁlchﬂieét%lel%exﬂs’ Eath &dlviﬁtﬂéﬂ fault ﬁlaﬁéhrahm&el/b@ﬂl% 7.1088,18.1,
8.2 will Wfprobdigd. @t‘r@lebfaﬂﬂ sBXety Wltbdstartlylassifed tharks @Ak fBdback §.8,51F from the
servo-elementpeflthepo e konveret 1 dhe(twdFdits apleresdluatdon unitBilyad. | y, bot h
eval uation units verify their "live" status and, in
Figure 3 ghqvsthoweefety cirbnat of Figj Jhie an dermatiyrrprolredionsnti Basicaly, thigreforecon@can refer
to the dessrising fo Fig 2 Ont the differencetshell berdessribsd RsppfteroThegvalugtien wpits 2.1, 2.2
di sconnect for an electric drive 12 designed as a
wi nch notor. A power converter, designated as 1,
recei ves conmands 6 fromthe nmachine controls 3 for
the winch notor 12. The power converter 1 actuates the
wi nch notor 12, which is designed as a frequency-
control |l ed three-phase notor, and governs its running
behavi or. By conditioning the current and voltage,
t he power converter 1 provides the correct torques and
nunbers of revolutions for the winch notor 12 at al
tines Through the power converter 1, ~a nmeasur enment of

L T | o o e . A~



evaluation units 2.1 and 2.

2 are each sel f-standing

conputer units. Each of these evaluation units 2.1 and
2.2 consists of an el ectrical power pack, a CPU for

t he proceSS|n%
here are aﬁqﬁ’@bl &WIF &aafeateéqakmmlt?

o

| ogi cal commands, a storage to keep

h ich sekes opielh e Muaesiont Gdef or

evaluatio nb'qun a}t lérr § el Tr &é‘?frsé‘lﬂ“ Zlb’l’?t% %F gare gt

ool ﬁzﬁz{,;g, e
receiving 2 %J i@ﬂ ﬂ ﬂ? ik dted
embodim( alEJ@i@n 3! u?stldgf%@af&p bik

In constructlon Comruni cat
bet ween the eval uati on unit
by a conmunication line 4.

o “E‘ﬁs“ff§§5* s

t nge C&
&mi "%leg, % z,flér{llgltt zlentllméal

lon and conparisons
s 2.1 and 2.2 are indicated
Pul se transnmitters of the

wi nch are designated as 7.1, 7.2, and 7.3. The pul se

transmtters 7.1 and 7.2 ar

e configured as pul sed

shaft encoders or as incremental transmtters, which
provi de continuously rising or falling neasured

val ues of the rotation of t
shaft of the wi nch notor or
of the transm ssion 10 or t
9. These neasured val ues ar
constant and they are used

he winch axle, i.e., the
the power take-off shaft
he shaft of the cable drum
e proportional and

to determ ne the nunmber of

revolutions. Wth additional reference points, the

pul se transmtters 7.1 and

7.2 could also be used to

nmeasur e di stances. The neasured values of the pul se

transmtters 7.1 and 7.2 ar
detection or counting start

e volatile, i.e., the
s anew when the power

returns, but w thout knowi ng the old val ue that

exi sted before the power di

sconnecti on. Redundant

absol ute value transmtters are designated by 8.1 and
8.2, serving to nonitor the position of the w nch

axle. The absolute value t

ransmtters 8.1 and 8.2

each furnish continuous neasured val ues along a
wi nding stretch. These neasured val ues are
proportional and constant and they can be used to

nmeasure | ength. The wi nch

has a cable drum 9, which

is driven via a transm ssion assenbly 10 fromthe
wi nch notor 12. The absolute value transmtters 8.1

and 8.2 are subordinate to

the transm ssion assenbly

10 in this case. As depicted, a third pul se

transmtter 7.3 i s nounted
of the winch axle on the t

at the power take-off side
ransm ssi on assenbly 10, in

addition to the pulse transmtter 7.2 provided at the

drive side. Together with t
transmtters 8.1, 8.2 for t

he two absol ute val ue
he position nonitoring on

the winch axle of the transm ssion assenbly 10, the

redundant pul se transmtter
| i kewi se processed by the
What occurs here is a deter

assenbly 7.1 and 7.2 is
eval uation units 2.1, 2.2.
m nati on of the nunber of

revol utions at the wnch axle, which in traditiona

safety systens of the prior
conventional centrifugal t

art was detected by the
ransmtter. The nunber of

revol utions, cal cul ated redundantly in continuous
manner by using the increments of the two pul se
transmtters 7.1, 7.2, is conpared to each other and

to the overspeedi ng val ue

stored in the eval uation

units 2.1, 2.2 at 4. The overspeeding is stored in the
evaluation units 2.1, 2.2 as a function of the | oad

being lifted by the w nch.

The | oad present on the

wi nch is determ ned as descri bed above through a

current neasurenent by the
correspondi ng sensors, so t

power converter 1 or
hat each tine the

over speedi ng previously stored for the current | oad
can be called up in the evaluation unit 2.1, 2.2.

Upon reaching the critica

over speedi ng, the

evaluatlon unlts 2. 1 2 2 dlsconnect the servo elenent

P TR [



winch with cable drum9, transm ssion assenbly 10 and
wi nch notor 12 fulfills the requirenent of category 3
per the European pernmit EN954. Tl for wi nches. The
failure of a transmtter 7.1, 7.2, 8.1, 8.2 results

List of refefgnqe gBahsrti t i on of the faulty condition; this is

1
2.1
2.2
3

4
5.1
52
6
7.1
7.2
8.1
8.2
9

10
11
12
13.1
13.2
14.1
14.2
15.1
15.2
16
17

rgported at once and leads to the disconnecting of the
R rr{.‘r‘?n"é'ﬁ?re by the safety di sconnect el ements. Each
1on Wit . . . .
Nigyal fault in the transmitter circuits 7.1, 7.2,
ﬁac ine coatrsts W | | be processed. Single-fault safety is
Sshisdkbd fheassur ed thanks to the feedback 5.1, 5.2
fsd08tk bhwalufios w2l enents of the power converter 1 to
fediback wievaladtibsurix2.2t he eval uation unit 2.1, 2.2. Figure
@nigdhomsnandee safety circuit of Fig. 2 in an alternative
pisbodismigert . Basically, therefore, one can refer to
Rufve trehsmigteri pt i on for Fig. 2. Only the differences shall
el elie trpemitier eaf t er . The eval uation units 2.1, 2.2
§9gqlue valug trapsittah | e into a single failsafe eval uation
anrf 2 1. which takes over all the functions of the
al, lnuynits 2.1, 2.2 and the communication |ine
dectricdfidcner nore, the sensors 7.1, 7.2, 8.1, 8.2 are not
eatneat @t directly to the evaluation units 2.1, 2.2,
tdémittingintad each one to a transmtting unit 13.1,
k@ivihguniEach of the transmitting units 13.1, 13.2 is
re@fvingonied via a single transmission stretch 15.1, 15.2
tragsmyssiop gleetohyi ng unit 14.1, 14.2, which in turn are
HHBOR &0 t he corresponding evaluation unit 2.1. In
P sdfscqé‘ﬁ"db%‘?“?fé‘nt of the evaluation unit 2.1, a single
LEVSIEPBCEISIALct el enent 16 is sufficient. List of
reference nunbers 1 power converter 2.1 evaluation
unit 2.2 evaluation unit 3 machine controls 4
conmuni cation line 5.1 feedback of evaluation unit 2.1
5.2 feedback of evaluation unit 2.2 6 control
conmands 7.1 pulse transmtter 7.2 pulse transmtter
8.1 absolute value transmtter 8.2 absolute val ue
transmtter 9 cable drum 10 transm ssion assenbly 11
wheel assenbly 12 electric drive 13.1 transmtting
unit 13.2 transmtting unit 14.1 receiving unit
14.2 receiving unit 15.1 transm ssion stretch 15.2
transm ssion stretch 16 safety di sconnect el enment 17
safety di sconnect el enent Patent clains

eval




1. Method for the safe disconnection of electric
drives, especially of frequency-controlled three-phase
crane notors, in which signals fromat |east one
sensor, which detects the novenents produced by the
Pm““d%W%ctrlc drive, are conpared in an evaluation unit to

lhkmo esgh%cted I| 1%a¥$lue %g%d Q& evaluatlon unlgﬁls
motors, m whic S}gnals 0, at Fi nrs \Qu %ﬁst Zg% % 1c
drive, are % £ % &ﬁs{ ga evalua% 1t1S use
prov1de tife loRgh eq \i ALY dlS tof

exceedindreHe pFekelecdl hﬁ'ﬁ@vahﬁlaﬁﬁ@f%cﬁfc'dﬁ@d I n that t e signals of
characterizdd@n @@nsors (7.1, 7.2, 8.1, 8.2) are redundantly

the signalgl efttizct@ets énicl7.2,8dusizbartrédyndagtypiate @ ahdirediddgliylednipadad wni t s
evaluat101( it (2.122.2) 2;:0 prese]gﬂeisightezalpedsoltham redupddnt sef disepondctiautof the electric
drive (12yipethingd mithaystheusd pmeshanisel eidovitelfes inlqeentdf awexcéeding ofithey e
P““k“%ﬂ%yvﬂ§’achleved wi thout the use of mechanical end

2Lhmo e 11 S lnagve t of an ceedwwg of the pre Ie ted

taken to c on ing re undan ﬁ/g’f 1ts T e e regpective
signals o a%ﬁz 5 9 I’éq %fw;%? e%g'l rtﬁ %gﬁcs 35 11% (lé)dl ia?'e%? eﬁp
disconne or@iEc@ion il 17 or r es}don I'ng red

eva uat 1 on unlts , Where they are eval uated,
3. Metho@tel claifn 1toR €, chzﬁ-‘&&ﬁfeﬁ hﬁv‘tﬁat th ke@ﬁhﬂhﬁ evafuatlol @nif @08 QRPmibtdald monitor
each otherana the 8lediric @ive j12)iesafetit discorherad Ba ke disediRéctiod didnerts €G] 17) IF their
disconneqt signats d¢vi4® franseagleditet.y  di sconnect ed by safe

di sconnection el enments (16, 17 3. Method per claiml
4. Methodsper gne of He&nab tody qhzreﬂerizw ve ﬁeftredewémrsmﬁﬁ dnt-2@steqt tharavelprions

:‘g‘?‘zggz% sgnz Ctr§l %I)l éectsq-g %g& szﬁ {u%]g%)laﬁvreggrgp%c@f%(lg,@ in

partlcular'c?'csconne Fon: & 17) if their disconnect

5. Dev1ce5fbrglﬁ§!11§ dlg&}fﬁe@ﬁoﬁ of erléamc %%E‘ e&%chﬁl of éeque}@)t &9&0119@&\:& Bﬁs@érane
motors arflespediBly do dafy Sut a ﬁx@tﬁ&cﬁa@@oﬁﬁdg&@@le br@ceﬁxh@&al&@m&ad@m at REHSHI S
sensor, whih detecty the jno EhRHe@E frodubedd by &h¢ Qledtlid @G with hn EraldARY ulitpé@eksiay the
signals ofttheasersbrdatchinparioly they@gnld 2fthe seBac b predel¢cted Ihdtiake alidufons¢fo)
disconnectingigftire ekectricidrivee tropravivie dle fundtion of aread swtdidél¢nieotiathe pedinidant
exceeding:qf the pregelec®d limit @) det ect the posi t | on of the body

Chafa“erﬁ%\}’e a the electric driye (12) articular a
the senso: éb tha vajuatio {;)' v1de and

redundan s so ‘i ;5 ?g-@{@%‘iz)s%mm ngfac} \6%\ tg:l ﬁtlr%t:tlo‘{ﬂ 2 2), sxgl%‘les of

;l:lei s:rrx:grs 9&;0&0& f%-glé € eva uatg)n uj,:l Qedth ese e‘cted lmut values

mechamcmtl@{wiftclﬁg SHP&Gh & Eeﬁmg th ré'sylec@d im@ ViR aC ¢ or | n g
to the preceding clains to 4, with at Ieast one
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other via @ teagunic@tiod fineud), forumitual iasnitering) ivl dhk resprctiva rddurginig eedatidgagnis2 1,
2.2) the sigp ke regpectivis eedgmliag eansdro. 1 ol P ar8i2) gre tdmepasil gndan evewhf ¢ he
deviationgpgthe rgppegtiye gensls ebthe weww 1. 7&4i &1, §A) ftpel casicptifepthe evafugtion units
(2.1, 2.2) 43¢ Gfﬁﬁe‘t?ft ﬂﬁgle&ffw drve (g) iy élswweefelefnsmb@l 6vlu7k:|e t he
function %ch el ene n e¥§
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thebody(2. 1, 2.2) to the preselected lint values, and a
redundant safe di sconnection of the electric drive
(12) is achieved by themw thout the use of nechanica
end swtches in event of an exceeding of the
preselected |imt value. 6. Device per claimb,
characterized in that the redundant evaluation units
(2.1, 2.2) are connected to each other via a
communi cation line (4) for nutual nonitoring, in the
respective redundant evaluation units (2.1, 2.2) the
signals of the respective redundant sensors (7.1, 7.2,
8.1, 8.2) are conpared and in event of a deviation of
the respectlve S|gnals of the sensors (7 1, 7 2 8
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fromeach other, they safely disconnect the electric
drive (12) by safety disconnect elenents (16, 17). 8.
Devi ce per one of clains 5 to 7, characterized in that
first redundant sensors (7.1, 7.2) for detection of
9. Devicqepone af i 5 to ﬁschtstcteaze’é@héat Aideret qvaapsalyievabie sansmitters (&1 §.2)
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winding/eiwinding ipash, dheievatuationRipits(. 1,223 dqstsene the s wikching pdintssendleirfdispongect
curves mlpé’mrﬁ%?’dhthlsmé’éﬁlﬂtﬂiYon detection. 10. Device per claim 10
harac rlzed | that the tmo evaluatlon unlts
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off side a'h@c&dﬂﬁ‘red)t@ i (We on%nlt (ZQV? ) féﬁ@yfe or
dlsconnewomdﬂtﬁ\gylddﬁ ] ng path of a cable that are permanently

stored in the evaluation units (2.1, 2.2). 11. Device
13. Devig@e@er ciinml yvi@racterizéOin thattbe dy ie p cabledrun(9)t dndithe o@gspdetliog values are
SdemﬁesW$$@mum&Kbé§2#umﬁmsﬁedf&ﬂbwﬁnmaﬁ@vusly by the

absol ute value transmtters (8 2) approach the
14. Devi ﬂi%a jopg ﬁﬁm Lyjetesatprized ip fat teqfdalwort s @rlabplerefagengtto be
redund vy A "%y path, the evaluation units (2.1,

15. Dev1% kiﬁ ong&%[a%%% Jjgnaawler{zgﬂ{t Htgt tPeoevaSa%o l?.’llt! &il 25 2)d Ensb%gpsgrgb%rd

masmglg éé?e%vzh&nSHLBROf 'S proxim vice
one of clains 5 to 11, characterized in that one pulse

16. Devidelpad baebficlaiis 5(t0/15] dhataSterdbcih GAREE sbi@ork (Ve1, 7.0@AY 8.8)%re edch)comibcted
to a transinit@r whiti(\3el, £3.2),eachrodithatrankia&unia 3. 1) 142 @relcormexsadiby theif own
transmissfor p@h (1&t1, 15t2 toposveiving aditd 140, 14.2)] vehdch in arndamimectéd totae
correspogsinglevpbipliappniy il 32 2. 1, 2.2) the revol utions of the
axl e of the body are redundantly cal cul ated i n ongoi ng
manner in terns of the increnments of the pulse
transmtters (7.1, 7.2) at the drive side and the
power take- off side and conpared to an overspeedi ng
val ue stored in the evaluation unit (2.1, 2.2) for
safe disconnection of the electric drive. 13. Device
per claim 12, characterized in that the body is a
cable drum (9) and the overspeeding values are stored
in the evaluation units (2.1, 2.2) as a function of
the load being lifted. 14. Device per one of clainms 5
to 13, characterized in that the evaluation units
(2.1, 2.2) are designed to be redundant in function
and in hardware. 15. Device per one of clains 5 to 14,
characterized in that the evaluation units (2.1, 2.2)
can be assenbled in a single failsafe evaluation
unit. 16. Device per one of clainms 5 to 15,
characterized in that the sensors (7.1, 7.2, 8.1, 8.2)
are each connected to a transmitter unit (13.1,
13.2), each of the transmtter units (13.1, 13.2) are
connected by their own transm ssion path (15.1, 15.2)
to a receiving unit (14.1, 14.2), which in turnis
connected to the corresponding evaluation unit (2.1,
2.2).




