: ghe3eTQ "|6T8="< < ) DEVICE FOR DETERM NI NG A LOAD ON A HO ST
Description 5 The invention relates to a device for determning a |l oad on a
hoist, in particular a hoist of a crane for handling a container, including
at | east one rope drum at |east one drive notor as well as a hoi st
t'ransmi ssi on di sposed between drive notor and rope drun1a“mwwmmmMMHMNLn a
hoi st transm ssion case which is supported on one side of ane,
wherein the hoi st transm ssion case is 10 sw ngably support ed+«bsasot he area
of one of its end faces about an axis in parallel relationship to the rope
drum axhsVRE FORDETRRMININGIAEOABONA HOSSPt her end fa t one
torque support, to which a neasuring unit for indirect det M m f the
| oad, suspended fromthe ropes, is associated. 15 The deterniqaﬁ%gn t he
| oad r i y the crane is of primary concern if cranes are jol ved

t hat oq§g§¥'%ontonatically, in particular cranes for handling containers.
It contributes to the safety of the crane and thus of the personnel
entrusted therewith, so that the crape can be shut down,in case of, e.g.
ovedl oat1e §WeHeN Jelalesiq.a devicedoE ARIErMInIGY tan'QaEc%Ha g‘ﬁ&“i inparagyar a
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| oad i?ggfﬁgfe.é.hmhéﬁ t e“@ nt ali ners é#e Iéaged qnevenly.EFinaIFy, t he

| oad ddeastmonatdrive s@tercas avalb agsa iheitctransmissionsdiaposedi betweemariven of
mai nt enance periods in connection wth the e sed.running tine, 25
ConventBiva) S34sBR (BuoPa; aidhadt Hepchoih Ja BFHD NS pRER B ¢ ne
hoi sti ngfiRviedifon bhel Sid& P WE heistRARY, vHr8ineaoiStoF sk sidhccdre) Bt
transm ssion, caused by the oblique toothing of the spur gears, as

pr dfor tsvingably supasiieddn threarea it aner efeits ﬁ@&é@@% abowt an aYisniBpArAlglent is
i naccur : ot I ; r ' [ : lt.qOf heat
expansi%Laq'gﬁgﬁlgx{&grﬁ‘n%ﬁ%%%ﬁa xllj%reré Oéll?grépdg%[bﬁs&yaﬁﬁg%ﬁé/a %Z |%O%§ﬁ3Q9 ed in a
very cdapéiomtatdlelzgt rorec adrquens@pport, to whichoradinmgaduping anitvientindinedt
techni que to determne the | oad oys, the support of the hoi st

tr ansrﬁ‘i‘%‘?%‘néﬂoﬁ yﬂ%]l%‘dsﬁHﬁEﬁ’i‘femﬁ%%stnﬁﬁﬁP?svf'gPéﬁo%t&gur ed hereby on the
torque support is proportional to the rope force and thus to the nass

suspended fromthe ropes. The | oad determ nation works fairly sinple so 5
| ori§ asThe |detgrmination mf stheuleadorsiceiveidr byntheecrang as defuptimany eogaede if
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wound on a common drum the rope force can be neasured in each rope strand.

A measdntistedtherewith, se thalthe c&ang car bershub dowhe case of Tegnoveneadum of

all ne . t : he . asuring
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el @6t r idetermeingy ,thehadntérasf gravity dfr theslpadtiselff e@gnwien theoentainers drbe r ope
end. The_ener | ines. and al so the neasuring devices are.located directly
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technical effort that is acconpanied with high costs. 20 1t is an oObject of
the prd#e@&t invention to provide a device for deternmining a load on a

hoi st, which realizes the | oad determ nation directly on the rope w nch
whi | e being protected agai nst external nechanical inpacts, and which is
abl2s t cCoationahassembliégs F&)\didmld)aﬁmenﬂiﬁdtiém imtHenepeagraa ths hotdtingas

single | oads and, optionally, positions of the center of gravity of the
| oad. 238vige. dt fokrRewniteHneastrening Palefopea ifs thihheist fapsayssion&ussda sane

axis a : [ [ : hy & ad T

oad- ol e Bl 1B Y e SPLS el oo ploRG BRG vAndtls ofthe rope, o

i s profosE]l howewser ethendoath measurenentoisidnaecunateh ande thus emas dailéd, gui di ng
a |l oad-carrying. rope of each 30 pait of |oad-.carryjng, ropes in a,common
first |BRTAINTLEARER A U Pbhast sxoansifniand Pxiargal BrodeRtR and i s
t angentirigactd'€art Bhly & BEmperEatedNf o PaH/iddthdlicafRPiekchAREl #ahhen rollers into
the vertical, and by vertically guiding the other two | oad-carryi ng ropes

of each pair of |oad-carrying ropes in a common second | oad-gui di ng pl ane
which is tangent to the twin rope druns. 5

1



@Qui dance of the four |oad-carrying ropes in two planes oriented
substantially transversely to one another is the prerequisite for
determning 'the |l oad on a hoist with four ropes, as used in particular when
handl ing of containers is involved. Wiile two | oad-carrying ropes of each
pair of |oad-carrying ropes is directly 10 unspool ed from and spool ed onto
the rope drumin vertical direction, the remaining two other |oad-carrying
ropes are initially conducted horizontally and then routed about defl ection
rollers into the vertical. The twin rope druns are so constructed and

suppl i efcddidingtol a tomVeritipes tethpickieao! dulemideuhs head eshptoystheasuppest y and

in synchronism when the rope druns are operated via the 15 conmon
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devi ce, forces Cco e rope forces can easl
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determ nation of the rope forces of al] ropes, and thus the nmagni tyde of the
oad UGRUrARE! PF HIR [9RE% KSBOORH oM e sBB8 driS a et BHdRaASARERLALNT ur t her
f eat ur ejn0fgl fiiné gﬁfg&ibﬁ.n I-FOQ/_év%F,elhstﬁSteJéi*ﬁ thé répedafe pRFPBOL trpaﬁrewhtdlt ng

planes 1n athir | ane, which extends through the rotation axis of

twi n r ofieeationss the canventivnalt loadi determirtadiohoissnot paasibies yieo theiarque

provi ded 25 on the side of the transm ssion case, which side is distal to
the def?¥¥9on rollers and the torque support, and to assign a force
transducer to the torque support for determning the total sum of the
effective rope forces. As a consequence of the proposal of the invention, a
gediet r heroseveral ifting sopesarewaund ©n @ gamguer drynplinenepesfosce Rar bef t he

oad ca XL BPERATOBE! it K mddiiilo/BliBd i el AP Eseon case

is define a resul 0 ances from center of the
| oad- caropel erg. Mvem, tiee s0m oftdibneasurd pedfordest dorrexponds doitde thass dfhe

| oad- guj, di , 1s of . rdl.ess of.the indjvidual rope
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total sum e suspende )ad.” According to ano . rnative of the
pr eent thentep® ieod, Tihe esepgyolinge dando atsios fhes enaeasaripgvdeviess sarenlocatedsi de of

the trapsm.ssion case, which side | roximal .to the 10 deflection rollers
and di SaEreyer e B3R yaEeliBeitber TRl HingRs tha e snsray foeS ilsf he

def | ect profedtod | fyintoextdpiirmboadnieal Phpddie Easng & %ﬁ\iﬁﬁan& hechmibiled

| oad-carryi ng ropes, which rope forces are effective there in vertical

di r ect i ¥t i is BCpePRRpied Wit Biohi Go8tS-on of the rope forces of the
vertically guided other |oad-carrying ropes by the force transducer of the
t orque support nei ghboring the 15 | oad-carrying ropes.

20 It is an object of the present invention to provide a device for determining a load

on a hoist, which realizes the load determination directly on the rope winch while
being protected against external mechanical impacts, and which is able to
ascertain the entire load suspended from the ropes as well as single loads and,
optionally, positions of the center of gravity of the load.
25
In a hoist with two twin rope drums which are arranged on a same axis and
operated in synchronism and which have each a pair of load-carrying ropes
which can be wound and unwound in a same direction, it is proposed to solve the
object in accordance with the invention by guiding a load-carrying rope of each
30 pair of load-carrying ropes in a common first load-guiding plane which extends



This solution allows a separate determ nation of the |oad-carrying ropes at
|l east in pairs. Wile the force transducer in the torque support determ nes
the efflective force resultant fromthe directly vertically guided ropes,
the rope forces of the 20 other ropes, which are guided initially
substantially horizontally and then defl ected, can be determ ned by
measuri ng sensors which are positioned in the axles of the deflection
roller. In this way, it is possible to provide nore precise information
about the load distribution in the rope strands, w thout requiring an

ar r angegistaritfallly HoriRatal dndds 48 &rft 2o ithe Bﬁlﬂ%FbWum% arfterdutiag-if aseitvi ng
nmeans, 25 as In"the afore-described state of the art. According to a

f ur t her deffassanntolierst intoethgr wedisal.i A0ENPY overtically Quidiog ey cha& twee rope
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tor que Badsguiing iptane Mpisheid tangeitao ¢de apiarropeeramsonshi p next to the
| oad-carrying ropes, 4 whose geometric disposition in relation to the

hoi & transm ssion case and the distances to the | oad-carrying ropes can be
unanbi g d t i f 0 1 SSi on
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vertically effective rope force in each individual rope. Such a 10 separate
| ol detirspacted ifoami andospoled ooto tthe rapgd dedmr in rugriiegl ediregtising hther e
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rel ati ogmghi r@u@étﬂabbawudmttaohtr’enmnhm tHedertiB&IC T Her tvivs doise dpumekiirg lsocan be
ascertained on the hoist transm ssign case in an exact geonetric panner

whi | e cernftiagted and seppliedl thaty alte four spRewAR, S‘r”ﬁ@‘eﬂoracﬂé1 tungrealeters are
arr angeﬁnﬂﬂah?BQslthgc? d‘g%}lﬁcerﬁﬁﬁfshfa‘bhé:ﬁ Erope WGmb rB%rh{b% bigaggm ssi on

case in syme stance from'one anot eir ance to
t hel & esgaromonetransdissan. ﬁsrtgerftqmslng)lsth|ngabzlyraetlbulateurm\mne Af ita scctass equence

of the geonetric rel afion t adto be rtai ned. can ea5|ly be
det er i {4 SERPpfied e Biien i, BB Fof e SwPpeREe AR e e icgor

force tianeftneEoPériRiatel withans rQ;Be YoricES Rl edBIY B UdBSrtaiRedbyl thd cation
for an off-center disposition of the center of gravity. Since the varying

rope | o@ggseHng BeVigst er ni ned al so on the deflection rollers, the
di sposition of the center of gravity can be acquired through calculation in
a precise nmanner via the geonetric relations and respectively eval uated. 25

As 2Z0he i stdende a&qmﬂwarmpesecdwmgnmatmn rof| thki ropet forddseof all quég amgiducer
devi ces or &@ ue suppor res ectlve@/ as the rope i s, spool ed or
unspool s niydeqo amﬁ sugpended fronmy dhe rﬁ?@ﬁ?t #nis PE°H°§eEr6\/| ded

that !hgeoRahald @il mrmer%@ufé)sﬁtr@ BV PtoAhRree IEYIRaGrid Sddrier! cal 1Y
in the second | oad-g ane and nmoni t or ed I's nonitoring is
known i leagrguiding| waaﬂal ina th'@rddpllaeeewthmh extende thesiighi the ratation exig ef gnal s
for eact}ﬁeI tW|rt1 'rcr)]Se Qﬁun%s and the pivot axis of the hoist transmission and is provided
25 on the side of the transmission case, which side is distal to the deflection rollers
and the torque support, and to assign a force transducer to the torque support for

determining the total sum of the effective rope forces.

As a consequence of the proposal of the invention, a geometric correlation
30 between the load-guiding planes and thus of the load-carrying ropes as well as



The invention proposes a | oad determ nation on a hoist which is executed
directly 5 on the rope winch. The neasuring device is thus substantially
protected from external measuring influences, and forced accel erations
whi ch are encountered at relative nmeasurements with force transducers
gui ded together with the | oadreceiving neans are not experienced. The

i nvention al ways executes an absol ute neasurenent. 10 An exenplified
enbodi ment of the invention is shown in the drawing and will now be
described. It is shown in: Fig. 1 the view of a crane assenbly of the

i nventi @B, pilet Eixis of tha BBRSMISERIH cabetiBedefmdd: cager pasliin @f twhichethenvent i on
for |oad deternlnatlon Fig. 3 a sinplified schematic 3D illustration of
t he hm@ustamesrfmrnghecpemempgtr@ losidecareying sepe tathne re@tipn axs fer beth of a

first variation, o

i |1 ust r2Pe3n ngdeéI érégﬁ%ﬁ%}ﬁ uﬁﬂéfl%g% hg Eng%@gngﬁé Hé%é,‘l%sgven | Son. Fi g.
1 showsingividuaplrbpeé d6rdeks|inhe abpeBtrahdsnthiy arrahgemeat\radlizes thana fageenbl y
whi ch has enbodi ed therein the present inventjon. The el evated overhead

crarfe 1transquser infesratad inthe derade sypPeReqtesnings af a"c&ma%&h@ fSAl U@ hoi st 4
and bot rums 4.1 and 4.2 are respectively two, i.e. total
of fourgftbgﬂpsggﬁgn?ét .4 to the | oad-receiving means 6 which carries the
load 7. In the shown exenplified enbodiment, the load is an | SO contai ner.
adetlle ist 4 on the

5 Fig d
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deflectlon roI ers 10.1 and 10.2. The transm SSi on case IS supported
Wit n dﬁ&mloolrbﬁgrﬂam diﬁialhtotthartgrqt.tﬁssuppo:s‘eatmafwgl_elmeaaudnglax Samnd t he

e gui (oG Rfegan - &l 0 g aRlort (T ot RS i Ot B e ope
druns 4|oédamdry#1g2rop@§pﬁntmvaip¢ foroes tah@ éf@‘che@tth@we rmk/bﬂro‘al Hirettiomd 10. 2,
respectively, while the | oad-carrying ropes 5.1 and 5 are ‘gw ded dlrectly

by [ ho A RAR 2. detgrination £ theroPeaRrees Al K1 oRsIN EUPRHIOERCong
| oad- f t end
i oughCBor R DY Fonety Me Rhof aRsqdbe] of e GRE8 STpbBH HiGRTIR £ S0y

a pléaneload-caniyotg eopesnds t hrough the intersection of both rope guiding

pl anes, on one hand, and the rotation axis of the rope druns 4.1 and 4.2
In the shown vertical and horizontal rope run-off, the 20 di nensi onal

di st ancesis FolitRIPEal@RS & séﬁbrhf@d@t'evrﬁtna%&hsofjtﬁerl@é@”carryﬁhgt ropes 4988t ric
relations of same size, i.e. y equals z. This illustrated arrangenent of

t he hoi i§tPaiiss yhile th?aﬂor@m&anmwrﬂm én%tmq@e swpport deteyminesi theneffeasiveor que

suppor te t 5 e t he

"l vi doie FERMt Horh Yie! iy R Ca Hidel¥Preg e, I Tk ornel

a][ mhgeTtber ncmesﬁtwh]tcdhe arg gumiegdgutlalliyorsuﬁstamaapohbntdnﬁamenmd hlengr avi ty

of the | o The a e-descri bed solution is s again in Fig 3in a

si npl i f‘?%@cé%rﬁﬁnr pe C&Se%l'{]egypyam@@ﬁﬁﬂﬁg iSENSPS; Wﬁﬁgnqrﬁtmﬁ‘{'o incthed are

the hoi glied of B9 Ridiction @Bffer. In this way, it is possible to provide more precise
information about the load distribution in the rope strands, without requiring an
arrangement of the measuring devices in proximity of the load-receiving means,

25 as in the afore-described state of the art.

According to a further embodiment of the present invention, it is provided that the
rope forces of the load-carrying ropes, which are guided vertically in the second
load-guiding plane, are ascertained in the force transducers of two torque

30 supports disposed in spaced-apart relationship next to the load-carrying ropes,



7 druns 4.1 and 4.2 and both deflection rollers 10.1 and 10.2. The

transm ssion case 8 is supported within the trolley 3 by the pivot axis 12,
extendi'ng through the transmi ssion bearings 11.1 and 11.2, as well as by
the torque support 12. The pivot axis 13 lies hereby in the third plane 14,
shown by dash-dot line and 5 extending through the intersection of both

| oad- gui di ng planes and the rotation axis of the rope druns 4.1 and 4.2. As
descri bed, the dinensional di stances of rope center to the rotation axis 13
remai ns of same size, i.e. y equals z, wherein y defines the distance from

| oad- Ca{vh&éé‘@ebﬁi&rlé dﬁsé@slﬁd?ﬁrplréﬂ@iloﬁ% ghd hoigt"fadsrhizeioh sase emdf them
| oad- carri/ang rope 5.3 to pivot axis 13. The same is true for the 10

| oad- cadis nwsﬁ@@ag Ic@dzcarmung rapes candeginambigupHsly sistermingd. wherelyr ce

et or m B b HehAE hahe sl B PRI RERE™", 202 cos ot the

I ndi vi dual rope forces in the rope strands 5.1 to 5. 4. 15 A further
alternatlve of the invention is shown in Fig. 4. The hoi st can be seen in

schenhbisc pgqma%sﬁqaﬂqrbnermplmya@f) 8% @waomqvqr\?ﬁe Ehﬁs Rregisgnd 4. 2
h
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support In the tro e two transm ssi on bearin
16. 2 asofuibiel load 'blyeﬂdmj-canryjng rspeacbnaineh?abdrutdhecqwef:thmecsllersn e|nlab|e in

| oad-carryin es 5. 3 scertalned v t he meas axl es
169 anlnel giehel ARG axind Pothe sibrRsfiod ol 3 Bistior determiaaten & Hanaducer
18 int eﬂ.fsﬁbéﬁbél VEEchBf Q#FécﬁU@pFHp'e ﬁrc@elr?réﬁcﬁeflhdMGuéM%Qé tSieh @ad from
the single vertlcalli/ﬂ[effectlve rope forces in the rope strands 5.1 and

5. 210 Thseparateutaash detrimiratian &pesgbbafmtéed@ﬁdrqarwmg 6epes, whishraige forces

ot or mot AT 8,419 R A BLRha i BFERRERIR Sre SAe. B85 OB HF: on 1 o
Fig. 5 emplayirsg ftwd terque tsuppettisv dispostlein rspacedaapartt heldt@nshup4 arml al so
here designated with 4. Both twin rope druns are | abeled with reference

numer al Broyidedawith peptaining forea dransd [$gWhishecarnsbe agrartaingd anethg iqisly about
the 30 I h

acoor di G RISSloR oS, 3 Ehat Woriint, meRhEr wild olfle 1 3R 188 15
andi&l | hame. Begfarably, tl'@tfarm transducers arearrangedf@r beth sides o a wgrdicak r ands
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Provi defloinn ohBeah&th@ve tisalP Rivsthfce ltol tHN desPectival Radl-ddiyat dopd foee
transducers 22.1 and 22,1 which ascertain individually the
measured is known. As a consequence of the geometric relations, the rope load
to be ascertained can easily be determined in the force transducer devices. A
20 determination in both force transducer devices of loads of different magnitudes is
an indication for an off-center disposition of the center of gravity. Since the
varying rope loads can be determined also on the deflection rollers, the
disposition of the center of gravity can be acquired through calculation in a
precise manner via the geometric relations and respectively evaluated.
25
As the distance of the ropes changes in relation to the force transducer devices
or torque supports, respectively, as the rope is spooled or unspooled, according
to another feature of the invention, it is provided that the variable data of the rope

distances are determined electronically in the second load-guiding plane and



vertically effective rope forces. The follow ng data are known: The
constant neasuring values in the force transducers 22.1 and 22.2, the
constant torque support distance a, the geonetry of the groove profile of
the rope drum the dinensional distances X dependent on the respective
lifting height and 10 changi ng during w nding and unwi ndi ng of the ropes.
These variable data are electronically transmtted and nonitored, as is
known fromthe state of the art. The rope forces in the rope strands 5.3
and 5.4 are determ ned separately, so that all rope forces of each single
rope stmaAfofedl IMSﬁnéni@émwkahawwninaBﬂnﬂp!é shdbie Gyed weredo rBeeiver eci se
determ nati on of these rope forces enables in this arrangenment of the hoi st
suppor t defiffitermaaswiing pignels fee epeR fiftingreaightt he center of gravity of the | oad
7. 9 Li st of Reference Characters 5 10 15 20 Over head

cranelBri dge2Trol | ey3Twi n rope drund.1; 4.2Load-carrying ropes5.1 to

5. 4LoadThe frvievitiog proposdy @ ishdl detesninasion oncaboRbwhich istsxecOizef dieadtiyon

roll ersl10.1; 10.2Transm ssion bearingll.1l; 11.2Torque suppart12Pj vot
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Cl ai ns 4t relbetivecmefasuraetertsnwith fgrce framstusers ghisiest togetherawith d¢io¢ doadk hoi st
of a crane. for handling a clont ai_ner 'mi.budi n gt Ieliast one rope drum at
least  oRESIMAG, dTEaRS: B ot,experenced,oThe  IVEAIND s EWAYSIPXBEUES BBt ween
drive nppsyiudndeso@ntrgm and arranged in a hoi st transm ssion case which

is supported on one side of the hoist frame, wherein the hoist transm ssion
cas¥® is swingably supported in the area of one of its end faces about an

axis in . i i b : J : . in the
rea or ATERBhiARt b ESMOGRRL Br b VERSIER Siwh Bring AR RREMIRRG -

measur i bg ddeariba. fibis shotinrigct determ nati on of the | oad, suspended fromthe
ropes, is assigned to, characterized in that in a hoist (4) with two twin
rope drunms (4.1 and 4.2) which are arranged on the sane axis and operated

i N syncpi0Ri sm a i } d-carrying ropes (5.1 to
5. 4) mh?@hacan bgﬁgﬁggﬁgﬁggﬁ%ngﬁggggFﬂﬁbf“%gng%#gﬁgirection, that a

| odld carrying rope (5.3; 5.4) of each pair of load-carrying ropes (5.1; 5.3
and 5.2..5.4) is guided i.n a.c n fi.rst | oad-guyidin | ane, .whj ch extends
subst an'E:'iga?I 2/ horggﬁmg?d'mtii}%n%@ﬂ?e tac?cpffgn&\lxﬁ) ﬂhg%a@e&lqﬂn@or( fg'a% and
4.2), ansteFraitiaienabout deflection rollers (10.1; 20 10.2) into the
vertical, and the other two | oad-carrying ropes (5.1; 5.2) of each pair of

| oad-carrying ropes (5.1; 5.3 and 5.2; 5.4, respectively) are guided
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twin rop

20 Fig. 2,
Fig. 4 a schematic 3D illustration of a first variation of the embodiment,
and

25 Fig. 5 a schematic 3D illustration of a second variation of the embodiment

of the invention.

Fig. 1 shows a simplified illustration of an overall view of a crane assembly which
has embodied therein the present invention. The elevated overhead crane 1
30 includes the bridge 2 and the trolley 3. Guided from the hoist 4 and both twin



11 2. Device for |oad determ nation according to claim1, characterized
in that the first and second | oad-guiding planes intersect in a third plane
(14), which extends through the rotation axis of the twin rope druns (4.1
and 4.2) and the pivot axis (13) of the hoist transm ssion (8) and is

provi ded on the side of 5 the transm ssion case (8), which side is distal
to the deflection rollers (10.1 and 10.2) and the torque support (12), and
that a force transducer (15) is assigned to the torque support (12) for
determining the total sumof the effective rope forces. 10 3. Device for
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t or que urln axles (19.1; 19.2) are arranged in the
def | ectqrﬁtg&fmqré,l@e(l%gis 3&33 8? deternmination of the rope forces of
the 15 deflected | oad-carrying ropes (5.3 and 5.4), which forces are
effective there in vertical direction, and that the rope forces of the
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spaced-apart relation next to t ng ropes (5.1 and 5.2),
whd€e geonetric dlsp05|t|on inrelation to the transm ssion case (8) and

t he di st ances oad-car n and 5.2) can be
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integrated in the torque support 12, acquires the total sum of the load,

25 irrespective of the individual rope forces in the rope strands 5.1 to 5.4. However,
this arrangement is not able to provide information about the center of gravity of
the load 7.

The afore-described solution is shown again in Fig. 3 in a simplified geometric
30 way by a schematic 3D illustration. Depicted are the hoist 4, both twin rope
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10! a”, L Bivot Jaxis 113, lieS1488bY )in 'the ARy @ldne- 14,0810wn by dEsHEH6D line aBd

5 extending through the intersection of both load-guiding planes and the rotation

axis of the rope drums 4.1 and 4.2. As described, the dimensional distances of

rope center to the rotation axis 13 remains of same size, i.e. y equals z, wherein

y defines the distance from load-carrying rope 5.1 to the pivot axis 13, and z the

distance from load-carrying rope 5.3 to pivot axis 13. The same is true for the

10 load-carrying ropes 5.2 and 5.4 of the other twin rope drum. The force

transducer 15, integrated in the torque support 12 and not shown in detail,

determines in this arrangement the total sum of the load, regardless of the
individual rope forces in the rope strands 5.1 to 5.4.

15 A further alternative of the invention is shown in Fig. 4. The hoist 4 can be seen
in a schematic 3D illustration by way of the two twin rope drums 4.1 and 4.2 and
the defection rollers 10.1 and 10.2. The transmission case 8 is supported within
the trolley 3 by the two transmission bearings 16.1 and 16.2 as well as by the
torque support 17. The rope forces in the load-carrying ropes 6.3 and 5.4 are

20 ascertained via the measuring axles 19.1 and 19.2 in the deflection rollers 10.1
and 10.2. The force transducer 18 integrated in the torque support 17 determines
the sum of the load from the single vertically effective rope forces in the rope
strands 5.1 and 5.2. This solution thus enables a separate determination of the
rope forces on both sides of the transmission. This arrangement does not provide

25 information about the center of gravity of the load 7.

The illustration in Fig. 5 shows a further alternative of the invention. The hoist 4 is
also here designated with 4. Both twin rope drums are labeled with reference
numerals 4.1 and 4.2. The load-carrying ropes 5.3 and 5.4 are guided about the
30 deflection rollers 10.1 and 10.2, which, like in the solution according to Fig. 4, are
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The constant measuring values in the force transducers 22.1 and 22.2, the

constant torque support distance a, the geometry of the groove profile of the rope

drum, the dimensional distances X dependent on the respective lifting height and
10 changing during winding and unwinding of the ropes. These variable data are

electronically transmitted and monitored, as is known from the state of the art.

The rope forces in the rope strands 5.3 and 5.4 are determined separately, so
that all rope forces of each single rope strand 5.1 to 5.4 are now known and can

15 be evaluated. The precise determination of these rope forces enables in this
arrangement of the hoist support information about the position of the center of
gravity of the load 7.
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Patent Claims

Device for determining a load on a hoist, in particular a hoist of a crane for
handling a container, including at ieast one rope drum, at least one drive
motor as well as a hoist transmission disposed between drive motor and
rope drum and arranged in a hoist transmission case which is supported on
one side of the hoist frame, wherein the hoist transmission case is swingably
supported in the area of one of its end faces about an axis in parallel
relationship to the rope drum axis and supportable in the area of its other
end face on at least one torque support, which a measuring device for
indirect determination of the load, suspended from the ropes, is assigned to,
characterized in

that in a hoist (4) with two twin rope drums (4.1 and 4.2) which are arranged
on the same axis and operated in synchronism and which have each a pair
of load-carrying ropes (5.1 to 5.4) which can be spooled and unspooled in a
same direction, that a load-carrying rope (5.3; 5.4) of each pair of
load-carrying ropes (5.1; 5.3 and 5.2; 5.4) is guided in a common first
load-guiding plane, which extends substantially horizontal and is tangent to
the twin rope drums (4.1 and 4.2), and routed about deflection rollers (10.1;
10.2) into the vertical, and the other two load-carrying ropes (5.1; 5.2) of
each pair of load-carrying ropes (5.1; 6.3 and 5.2; 5.4, respectively) are
guided vertically in a common second load-guiding plane which is tangent to
the twin rope drums (4.1 and 4.2).

11
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Device for load determination according to claim 1, characterized in that the
first and second load-guiding planes intersect in a third plane (14), which
extends through the rotation axis of the twin rope drums (4.1 and 4.2) and
the pivot axis (13) of the hoist transmission (8) and is provided on the side of
the transmission case (8), which side is distal to the deflection rollers (10.1
and 10.2) and the torque support (12), and that a force transducer (15) is
assigned to the torque support (12) for determining the total sum of the

effective rope forces.

Device for load determination according to claim 1, characterized in that the
pivot axis (13) is provided on the side of the transmission case (8), which
side is proximal to the deflection rollers (10.1 and 10.2) and distal to the
torque support (17), that measuring axles (19.1; 19.2) are arranged in the
deflection rollers (10.1 and 10.2) for determination of the rope forces of the
deflected load-carrying ropes (5.3 and 5.4), which forces are effective there
in vertical direction, and that the rope forces of the vertically guided other
load-carrying ropes (5.1 and 5.2) can be determined by the force
transducer (18) of the torque support (17) neighboring the load-carrying
ropes (5.1 and 5.2).
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5 disposed in spaced-apart relationship next to the load-carrying

ropes (5.1 and 5.2), whose geometric disposition in relation to the
transmission case (8) and the distances (x) to the load-carrying ropes (5.1
and 5.2) can be unambiguously ascertained, wherein the pivot axis of the
transmission case (8) permits tilting motions
10 .

5. Device for load determination according to claim 1, characterized in that the
variable data of the rope distances within the second load-guiding plane are
electronically ascertained and monitored.
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