Luffing-jib tower crane The invention relates to a luffing-jib tower
crane, in which the jib is held by a luffing cable. 5 Tower cranes

conprise a %&§Q?£$9. 1{49m which a tower extends ggﬁ%#&g 4{&%5#}}

possi bly a coun jTbh are attached to an upper sectl e tower

In the case of luffing-jib tgﬁ@giﬁﬁaggg,tgwg%bckgngonnected to the 10
tower via a joint, and therefore the“angle of the Jib with respect to

the horizontal plane is changeable. In the case of the design of
luffing-jib tower cranes, to which the present invention refers, the
jibis heldtﬁéaa,luffin cable, the length of whjch can be changed by

15 the | uffiTRY chBY S bEPhgrROARESONCo Sorl Whiitdhal ¥7 ohP U E aBF@ngr uslof

a drawing-in unit. In the case of luffing-jib tower cranes, it is
known to meaBurd ttHee ahidt elss dicihery id Jufrigiatdania o the 20

hori zontal plane (jib angles) by a sensor attached to the jib. The
functionbng of such a sensor may consi st,

Tower cranes comprise a crane base, from which a tower
extends upward. A Jjib and possibly a counter Jjib are
attached to an upper section of the tower. In the case
of luffing-jib tower cranes, a jib is connected to the
10 tower via a joint, and therefore the angle of the 7jib
with respect to the horizontal plane is changeable. In
the case of the design of luffing-jib tower cranes, to
which the present invention refers, the jib is held by
a luffing cable, the length of which can be changed by
15 the luffing cable being wound onto or unwound from a

cable drum of a drawing-in unit.

In the case of luffing-jib tower cranes, it is known to
measure the angles of the jib in relation to the
20 horizontal plane (jib angles) by a sensor attached to
the jib. The functioning of such a sensor may consist,
for example, in that a pendulum which hangs vertically
downward because of gravity acts on a variable electric

resistor, the resistance wvalue of which 1s converted

CONFIRMATION COPY



for exanple, in that a pendul um which hangs vertically downward
because of gravity acts on a variable electric resistor, the

resi stance is converted MD 2011/ 1

-PCT/EP2011ﬁ%%g%y§£/ I'n %éthe jlb angle y means g%ﬁgiggﬁﬁ&ﬂ Oqg

processi ng. .The cu€éent %bb an asured can bg d to cal cul te 5
ec ul &r-¢

the current B} th@nl&ﬁﬂ for the*Ppartf ErgRBLeThéata

determ nation of the projection is of significance in particular
because t he Bittemati<¢al product of projection and | oad may not
exceed a maxi num val ue which is specific for the particular crane,
since 10 otherwi se there is the risk of the crane falling over. In
the case of known luffing-jib rotary tower cranes, there is the risk
of wi nd bl oviing sorsémionglly amngle nmsashraddtaacbeonsagaicnstcatle ljate
that the force caused
5 the current projection of the load for the particular

crane. The determination of the projection is of

significance 1in particular because the mathematical

product of projecticn and load may not exceed a maximum

value which is specific for the particular crane, since

10 otherwise there is the risk of the crane falling over.

In the case of known luffing-jib rotary tower cranes,
there is the risk of wind blowing so strongly and in
such a direction against the jib that the force caused
15 by the wind and pressing the jib in the direction of
the tower {inward) is greater than the gravity
compenent which pulls the Jjib away from the tower
(outward). If, in such a situation, the luffing cable
is extended, by being unwound from the cable drum of
20 the drawing-in unit, the Jjib does not move outward,
i.e. the Jib angle 1is not reduced. The cable 1is
slackened. When the wind drops at a later point, the
jib may fall outward until the tightening iuffing cable
abruptly secures the jib. The resultant shaking may

25 result in serious damage and accidents.



15 by the wind and pressing the jib in the direction of the tower
(inward) is greater than the gravity conponent which pulls the jib
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drawi ng-in unit, the jib does not nove outward, i.e. the jib angle is
not reduced. The cable is slackened. Wien the wind drops at a | ater
point, the jib may fall outward until the tightening luffing cable
abrupt |y secites'¢HeC ¢ h. Thethesfizmt hakhAynmeliDEinesiil Gewer
serious damage and acci dents. Furthernore, in the case of known
luffing-jib ¢xamescrapsret hete tbet heipksk, dgeppicee the delsedriddd
nmeasurenment of the jib angle by neans of a sensor 5 attached to the
jib, that theasxieusnitvalofe tae thebpradiicd afy pmepaeti of and slkoadr
will be exceeded if the neasurenent of the jib angle is defective

because of a:weppasdtus efHdr jib) Theat nveet imakisuhaseduen £he the
obj ect of providing a luffing-jib tower crane, in which the descri bed

ri sks are avgidach: This ! b i ca Wt fLpg=Libat I
crane 15 w YE%} t he 1_i‘egjtf u?ggb ?g{?é?ﬁegﬁ?oq%éﬁﬁpg{lelﬁit %% a%%‘g%%a‘i%%r tgﬁgrthe

embodi ment s aL&.[.g, bl gt Bt {2t ofthe; depepdent gl aLms or are

descri bed below e neasur ene according to nventron~ of e

apparatus error,

10 The invention is based on the object of providing a
Juffing-jib tower crane, in which the described risks

are avoided.

This object 1is achieved by a luffing-jib tower crane
15 with the features referred to in patent c¢laim 1.
Further embodiments are the subject matter of the

dependent claims or are described below.

The measurement according to the invention o©f the
20 length of the unwound part of the luffing cable permits
the calculation of a éecond angle value which
corresponds to the minimum angle of the Jjib with
respect to the horizontal plane at a certain length of
the luffing cable. This is because the actual angle of

25 the +4ib, given corresponding winds which press the jib



20 l ength of the unwound part of the luffing cable permts the
cal cul ation of a second angl e val ue which corresponds to the m ni num

angle of th 'iiﬁ ' ect to the horizontal plgﬁe C r? [
| engt h of tﬁ%élu #4*%P%xa e. This is bedause the & Jgﬁ&gﬁ&V§o $7%§
the jib, given correspondi ng wi nds which press the jib \g? ,
2011/ 101133-THSRCT) BRYGTAT 0006T4D | pvesr d)L TR pobertl §ad
| arger than said second angle value. The conparison of the two angle
val ues per mI&CWAi a098RFs YdLHR: edtidnl FIRRALLFANt I shhe rdffheAngd e
the angl e val ues may be deternmined 5 continuously, the angle val ues
may al so be worE epegorttisnudesiytiohsa tdevicat | eatakleshadl i shredthe
there is inevitably a mal function which has to be elimnated. For
exanpl e, themensazraidrached thet hengid neylies dedect ibee detetrhehed
conponents required for determning
5 continuously, the angle wvalues may also be compared
continuously. If a deviation is established, there is
inevitably a malfunction which has to be eliminated.
For example, the sensor attached to the Jjib may be
defective or other components required for determining
10 the two angle values may be defective. If the first
angle value 1is greater than the second angle wvalue,
another possible cause is that the cable has slackened
due to high wind. The determination of the first angle
value is completely independent of the determination of
15 the second angle value, and therefore malfunctions in
the components which are required for determining the

one angle vwvalue cannot have an effect on the

determination of the other angle value.

20 The invention proves particularly advantageous if the
measuring device has a second sensor which measures the
rotation of the cable drum of the drawing-in unit

during the unwinding and winding operations.



10 the two angle values nay be defective. If the first angle value is
greater than the second angl e val ue, another possible cause is that

the cable haﬁOSé@ffff@iilg#e to high wind, The det gﬂd?&%én@ﬂ}ﬁ%&nd"@fz

first angle value 1's conpletely independent of th

15 the secongd angle v t he or.e functions.in_ the
conponent s wﬁ#chgargéﬂggﬁﬁggyﬁ%w %é§%§?ﬁ#§%ﬁfth%mo%el%%% e gglughe
cannot have an effect on_.the determ nation of the other angle val ue.
20 The inven%?%ﬁPEﬁ%HESlBaPtﬂﬁﬂ%%qﬁ?QuRﬁﬁﬁ?ﬁﬁxﬁgeiFWPhénﬁgﬁsJﬁ%ﬂfs
device has a second sensor which neasures the rotation of the cable
drum of the B a#Hg i dmd Swaing t kBeunwnnénagnandofi idishg luffing
operations. WD 2011/101133- 5 -PCT/EP2011/0000742 1In a particularly
advant ageousc@&mbodi éet df ivhe dinvehei otk avw Ing- devivatiitoni HetsmvadrrHelre
two angle values is established during the unwi nding of the luffing
cable, tbe dsfwe of the drawing-in unit is switched 50ff. In a
further particularly advantageous enbodi nent of the invention, when
the first angle value deviates fromthe second angl e val ue, the
luffing cable is wound up

In a further particularly advantageous embodiment of
the invention, when the first angle value deviates from
the second angle wvalue, the luffing cable is wound up
1¢ until the second angle value coincides with the first
angle value. In this embodiment, it is possible to
again eliminate a slack cable, which has already formed
because wind presses the 3jib inward (upward), by the
Iuffing cable being shortened to the length which
15 corresponds to the actual jib angle. This prevents the
jib from falling outward (downward) and being abruptly
secured by the luffing cable when the wind drops. This

preventis hazardous shaking.



10 until the second angle value coincides with the first angle val ue.
In this enbodinment, it is possible to again elimnate a slack cabl e,

whi ch has aﬁ(?ﬁ%éq{lﬁd%§ecause W nd_pgesses thelgdn.IQE%lJe}\rl@{l%o 00742

I
(upward), by 1'ng cabl e being shortened to't I'ch ™15
corresponds god e @ciugd jib angle. This prevents the jib from
falling outward (downward) and being abruptly secured by the |uffing
cabl e when the wind drops. This prevents hazardous shaking. WO
2011/ 101133- 6 -PCT/EP2011/0000742 Patent Clains 1. A luffing-jib
tower crane, conprisipng.a tower and a jib which is connected to the
tower via a joint® ai‘dlf Ing-hePdtRYeY IGFefeng el S MiMer @i AOVRE and
| ength of the luffing cable can be changed by a drawi ng-in unit by
the |uffing xablle BELARY WSUPIURE &F BAWBDA tomwem & icabk eJjdinm ehd
the drawing-in unit, wherein the angle of the jib with respect to the
hori zont al plankeld BO reabwfEithdycabler stvheersor tate abdwegith oofhehgei b
(first angle value), characterized in that a neasuring device

measur es thad@ngid eiblbe damwopad cpanbeal Biheal uifdwigcalkl eunff omy
which Iength the m ninmum angle of the jib with respect to the

hori zont al M@emﬁﬁwgd andle doiNg! wehingan g CékCLﬂlrﬁJo%d af‘f’ox% he

first angle value can be conpared with the second angl e val ue.

The |Uffirmyééﬂlé(ﬁ%ﬂﬁlQ&?ngh@sdféﬁiﬂggiﬁnugl@in%ﬁerein the angle of

the Jib with respect to the horizontal plane 1is
10 measured by a first sensor attached to the jib (first
angle value), characterized in that a measuring device
measures the length of the unwound part of the luffing
cable, from which length the minimum angle of the Jjib
with respect to the horizontal plane (second angle
15 value) can be calculated, and the first angle value can

be compared with the second angle value.

2. The luffing-jib tower crane as claimed in claim 1,
characterized in that the measuring device has a second
20 sensor which measures the rotation of the cable drum of
the drawing-in unit during the unwinding and winding

operations.

3. The luffing-jib tower crane as claimed in either

25 of the preceding claims, characterized in that when the
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characterized in that the neasuring device has a second 20 sensor
whi ch neasures the rotation of the cable drumof the drawi ng-in unit
during the i ol i ndi ng oper ati-ons. lLuf fing-JJ b
t ower crane%@g%ﬁigﬁ%éﬁiggtﬂther 25 of'fﬁé'precemq%}4ggg§%%/bddgﬁdd
characterized. i n that mhenlthe VW)@Oll/lOllﬁ - 7 -PCT/ EP2Q11/0Q00742
first angle Vdite WUt E_I¥FoAPY hRtERcHAEMa éﬁes§§Pﬁg,apﬁ CdrivE ot
the drawing-in unit is switched off. 4. The luffing-jib tower crane as
claimed in effthedr 5okl ditrednavahe 2in diatlacteriecier tHak; when
the first angle value deviates fromthe second angl e val ue, the
luffing cable is wound up until the second angle value coincides with
the first angle val ue.

4. The luffing-jib tower crane as claimed in either

5 of claims 1 and 2, characterized in that, when the
first angle value deviates from the second angle value,
the luffing cable is wound up until the second angle

value coincides with the first angle value.



