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Descri pti on METHOD OF LI FTI NG HEAVY | TEM USI NG
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lifting a heavy item using a diagonal tension control
unit and, nore particularly, to a nethod of lifting a
heavy item which uses a diagonal tension control unit

to control lifting |0@€S@fl‘lﬁfﬁ0?l hooks when the heavy
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usualA yaray 6f tahe caabParld Iﬁﬁﬂﬂbgcrﬁlﬂa@ &@ld Meen LREG 10 1t heavy items in
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ap@dsithttaf adubl RASrReeK s itsdiftiBg fe@pacity of the crane hook must have a
large allowance so as to immediately respond to variations in the lifting load. The
crane has a structure to lift the heavy item only in a vertical direction. Thus, an actual
lifting load which is larger than the designed lifting load determined at the designing
stage, is applied to a crane hook which is closer to the center of gravity determined at
the designing stage. On the other hand, another actual lifting load which is less than
the designed lifting load of the designing stage, is applied to a crane hook which is far
away from the center of gravity of the heavy item determined at the designing stage. In
this case, a crane hook having a larger lifting capacity must be used at a position which
is closer to the center of gravity of the heavy item. Or, the weight of the heavy item
must be reduced so as to lift the heavy item. In order to use the crane hook having the

larger lifting capacity, a new crane hook having the larger lifting capacity must be



away fromthe center of gravity of the heavy item
determ ned at the designing stage. In this case, a
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Advantageous Effects

[5] Such a method allows the crane to be most efficiently utilized thus reducing the
costs which are required to lift the heavy item and shortening the time which is
required for a construction using the crane.

Description of Drawings

[6] The above and other objects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

[7] FIG. 1 is a schematic view to show a structure of lifting a heavy item using a con-
ventional crane;

[8] FIG. 2 is a schematic view to show a structure of lifting a heavy item using a



[5] Such a nethod allows the crane to be nost
efficiently utilized, thus reducing the costs which
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time which is required for a construction using the
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FIG. 1 shows the heavy item 40 lifted by a conventional crane which does not have
the tension control unit 60. It is assumed that the weight of the heavy item 40 is W, a
distance between the first and second hooks 21 and 22 is L, and an eccentricity is e.
Then, lifting loads Ha and Hb imposed on the first and second crane hooks 21 and 22

are represented by the following Equation 1.
4
2

Generally, at the designing stage, the lifting capacities of the first and second crane

hooks 21 and 22 are determined by the lifting loads Ha and Hb which are calculated



hook 22 which is far away fromthe center of gravity.
When the connection wire 30 is tensioned by the
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wire 30 is reduced, thus controlling the lifting | oads
of the first and second crane hooks and 22. [12] FIG
1 shows the heavy item40 lifted by a conventi onal
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FIG. 3 shows a relation between the operational efficiency of the first and second
crane hooks 21 and 22 and the operation of the tension control unit 60.
When the tension of the connection wire 30 is controlled by the tension control unit
60, the lifting loads Ha and Hb imposed on the first and second crane hooks 21 and 22
are represented by the following Equation [3].

H, =W,y - Dsing = % + W'-eL— - Dsing
) . w' € .
H, =(W;) + Dsing = 5 W'— + Dsing ...... [3]

As shown in FIG. 2, the weight Wa’ and the eccentricity e’ are constants, and the
tension D is a variable. Thus, the lifting loads Ha and Hb imposed on the first and

second crane hooks 21 and 22 can be controlled by controlling the tension D. Such an



heavy item 40. On the other hand, a crane hook which
has a small er capacity than the second crane hook 22
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designing stage, is required at the portion which is

far awnay fromthe center of gravity of the heavy item
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and 22 is 30m the distance a between the first crane
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When the tension control unit 60 is not used, the maximum lifting loads of the first
and second carne hooks 21 and 22 at the actual working stage are represented by the
Equation ?2?. In this case, the weight W of the heavy item 40 and the maximum lifting
loads of the first and second crane hooks 21 and 22 maintain the designed values
without being changed. That is, the weight W of the heavy item is 1500ton, and the
maximum lifting loads of the first and second crane hooks 21 and 22 are 900ton and
600ton, respectively. On the other hand, assuming that the distance L between the first
and second crane hooks 21 and 22 is 30m, the distance a’ between the first crane hook
21 and the center of gravity is changed to 10m, the distance b’ between the second
crane hook 22 and the center of gravity is changed to 18m, and the eccentricity €’ is
changed to 5Sm, the actual maximum lifting loads imposed on the first and second

crane hooks 21 and 22 are calculated as follows by the Equation [2].
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first and second crane hooks 2 1 and 22 which are
cal cul ated according to the Equation ?1? are 900t on
and 600t on, respectively, at the designing stage. [25]
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H, =W,y - Dsing = == + WS - Dsing

_1500 15005556 - 174.4sin35w = 900 (ton)
2

w' € .
H, =(W,y + Dsing = — - W'> + Dsin¢

_1500 15005.3% + 174.4sin35w = 600 (ton)
2

Thus, the first and second crane hooks 21 and 22 can lift the heavy item 40 with the
maximum lifting loads which are determined at the designing stage.

Table 1 shows the variations in the lifting loads, the maximum lifting capacities,
and the operational efficiency of the first and second crane hooks 21 and 22 according
to a variation in the operation of the tension control unit 60. As shown in table 1, when

the heavy item 40 is lifted through the conventional method which does not use the
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ol unij nd the cepter—of i
ﬁont . i tom /ﬁ:?vve?;lonalﬂgtﬁ&"i . ol L 3' av 'Prks*lmVehnon" e
eav Sem-ao— By es W“oﬁ e i :HbokA..l ane tgaek 1 Y Mak. Eff

di st paee vl T2 Tthe] fdk $tETCr ane oMK [TES T @Egrvt fetitine |
lift]ng|lead af | l@ODien| Honwewer , vibedase he 4 flt ieig
capaCity of [the[fir$t cfane hsego< 1;’70?;9331; gg;‘otfinglg(ﬁ? Zg;
crang ook 2 1 ifs not,abl e {2l if1" -t H egify F :
In trlli(,)gsa B ¢ ¢ he®frpxo ml 1Y 1ifg 11 Bxd Pinasee Zﬁ% Lﬁg; o
first ampd second crane hook‘l a6 266016 _OC"@Q)uumuu 100
500t ea—respectively—so—that—ttenaxirmum

i n‘pos’é(’dal ¥al.1Gaiculated nalpe; Max. =Maximum, Cap. —capamty, l]étlf = ffJ 01ency,

Dia.=Diagonal, Ten.=Tension

Industrial Applicability

As described above, the present invention provides a method of lifting a heavy item
using two crane hooks, which uses a diagonal tension control unit, thus allowing the
maximum lifting capacities of the crane hooks to be utilized, therefore reducing the
costs which are required to lift the heavy items, and immediately responding to
variations in the weight of the heavy item, and thereby minimizing the time required
for construction.

Although the preferred embodiments of the present invention have been disclosed
for illustrative purposes, those skilled in the art will appreciate that various modi-
fications, additions and substitutions are possible, without departing from the scope
and spirit of the invention as disclosed in the accompanying claims.

Sequence List Text



1400t on. However, when the tension control unit 60
according to the present invention is used, the

WO pdosiomyst oads to be borne bysthe first and seRCHER2004/001134

[37]

crane hooks 2 1 and 22 are controlled, thus allow ng
the crane to lift the heavy item of 1500t on.

Therefore, the crane can be operated while the first
and second crane hooks 21 and 22 having op erationa
efficiency of 100% [33] Table 1 Conventional nethod
Present invention Hook A Hook B Max a Hook A Hook B
Max. Cal. Max. Cal Max lifting EfT. D Ten Cal Max Cal.
Max |ifting Eff Val Cap Val Cap load (%9 (D) Val. Cap
Val. Cap load (% O 1000.0 900.0 500 0 500 O 1400 O 93
3 1000 50 971.3 900 O 528 7 528 7 1428 7 95 2 .0 900 O
500.0 500 0 1400 0 93.3 100 942.6 900 0 557 4 557 4
1457 4 97.2 150 914.0 900 O 586 0 586 0 1486 0 9 174.4
900.0 900 0 600 0 600 O 1500 0O 100

*Cal . Val . =Cal cul at ed Val ue, Max.=Maxi num

Cap. =capacity, Eff.=Efficiency,



[1]

Di a. =Di agonal , Ten. =Tension [34] Industria
Applicability [35] As described above, the present

WO poos/1908h provi des a method ef |ifting a heavRCI/K&a004/001134

usi ng two crane hooks, which uses a diagonal tension
control unit, thus allowing the maximumlifting

capacities of the crane hooks to be utilized,

therefore reducing the cOYedmis ch are required to

lift the heavy itens, and imredi ately responding to

vari at i.00sethodtdieiftived @hctav@fltehhlmli@mwoﬂ rhﬁmcrzaledhooks cornprising

t hereb I nim zi the tinme.requ r.cons
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I nvent pofraviaver theaenviiieeal aseetahdhodk Whish sl ¥@ay frorn the center of
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subst i {it Wmig c@ﬁt@olﬁﬁ%§ kdHsBn oM QWahedRBATiH B\o dﬁdrﬁ[ﬁgt th€ tension
scope and spirit of the invention as disclose

acc on‘p%ﬂﬁ‘ﬂiohgnlélﬂélisr‘?@nt@é’&ﬂ g lopds tohshormdihg crase m?ks as
et hOddé&IreJl hhd | EHEer?/ aﬁl@@‘ﬁi’g b RukSTi R Eﬂﬁlcﬁfes prh% cFRHooks to
hooks, nmprisin he step of coupl |% redet erm ne
porti ohe @Iftlmaibf théae@« thqr@fmecm@t@@smg)omr@tm ffigfengy afvthe grane
of th

From t Fers antohEenbile 8 EARG of 9 Afpnbl it 8y Mnding (o
usi ng tatahoss inghs werght ointhe dbawyniam ekt ldteclonnect i on

wire while controlling a tension of the connection

wire by operating the tension control unit, thus
controlling lifting | oads to be borne by the crane

hooks, as desired, and thereby all ow ng maxi num

lifting capacities of the crane hooks to be optimally
utilized, therefore increasing operational efficiency

of the crane hooks w thout changing a capacity of a

crane, and imrediately responding to variations in the

wei ght of the heavy itemto be lifted.



