;e3e}L6T\woo s rvov tom DESCRI PTI ON JI B CRANE Technical Field The p@ﬁsent

i nvention r i b crane and, nore specifically, to a jib cr &0V 2002
whi ch preveaﬂﬁmmmmwmwmmfron1being unexplect edl y di spl aced upon dynamic |ift
of f or | ayi own of the burden. Background Art Fig. 1 is a side view
showing a jib crSB®in which reference nuneral 1 denotes a traveling or
stationary type (shown in the figure is the traveling type) support base;
and 2, a revolving frame revol vabl PESSTRET QN t he support base 1 via a
revolving table 3. The support base 1 and revolving frane 2 constitute a
crane body 4. The revolving frame 2 in the crane body 4 has a front porti

to which a jib 5 is pivoted for its luffing novement through a ﬂmﬂmﬂ\ﬁm‘m\m\m
6. Mount eglrgnciRiagig evolving frane 2 is a luffing winch 7 which _
unreels a luffing rope 8 which in turn is reeved on a sheave 10a at *&6ib@p

of an A-frame 9 on the revolving frane 2, on a sheave 10b at a tip of the
jib 5 and again on the sheave 10a and is fixed to the revolving frane 2.

The 0 U _7TOQT. luffing winch 7 reels or unreels the luffing rope
8 to cauége%hg?gﬁé‘%b%éﬁlof the jib 5. Also mounted on the revolving frane

2 is a hoisting winch 11 which reels or _unreels a ijting rope %F which in
c and,

furn is reeved B BIEFsNe WVSRTIRG FOPGES 0 A (1iheCgane

more specifically, to a jib crane which prevents a burden
from being unexpectedly displaced upon dynamic l1lift off
or laying-down of the burden.

Background Art

Fig. 1 is a side view showing a jib crane in which
reference numeral 1 denotes a traveling or stationary type
(shown in the figure is the traveling type) support base;
and 2, a revolving frame revolvably mounted on the support
base 1 via a revolving table 3. The support base 1 and
revolving frame 2 constitute a crane body 4.

The revolving frame 2 in the crane body 4 has a front
portion to which a jib 5 is pivoted for its luffing
movement through a support pin 6. Mounted on the
revolving frame 2 is a luffing winch 7 which reels or
unreels a luffing rope 8 which in turn is reeved on a
sheave 10a at a top of an A-frame 9 on the revolving frame
2, on a sheave 10b at a tip of the jib 5 and again on the

sheave 1l0a and is fixed to the revolving frame 2. The



5 and between the sheave 14 and a sheave 16 of a hook bl ock 15. The

rope 12 is wound at its end around a |uffing drum (not shown), which
cooperates with the luffing winch 7, in a direction opposite to that of the
| atter. Driving the hoisting winch 11 causes a burden 17 suspended fromthe
hook bl ock 15 to be lifted up or dowmn. The lifting rope 12 is unreel ed by

t he | uf filnge it wgn wheeht e dew s ngr ropee 81 s theellad fyn ¢ heopaf Bi g wi nch 7
toraise the jib 5, and is reeled by the luffing drumwhen the raised jib 5
i's Iomer@%dg@olﬁybgh@nmdﬁﬂdhfugig@@tﬁib thereby providing level luffing
of the burden 17 without changing its height. Nunber of times of reeving
the lifting r 2 n theclift] int, 14 he
sheave 13 at ?ﬁesépggﬁhgﬁg S%P?H§@§§¥r%%%1%8ig%% S%nggﬁp é?&éggggéé

agai nst nunber tines of reeving the lifti ope 12 betyween the sheave
2 the | PEI Doi hTER Zeftneothuitiels br Lt Rk P oL 21 Bh A i
prevents | oad applied by the lifting rope 12 fromactin 3 as resistance
to the | Jf¥ithgl FotPENESF OPhé jSBEEVE ol P at| &t & et u%f‘?n@’ﬁﬁtai“k?n of the
jib 5 and enable snooth [ evel luffing of the burden 17. Fig. 1 shows the
jib 5 of hefevgeh thanshiemviet sl rownd rai sedapesiltd dnl ¥k i mg appipftiingtangl e B
of the jib 5 to horizontal plane being maximun). In this state, the jib
crane cartHe ftippofhéhleurjddn Sl7anmd bekvesm tbad sterateat4ranidng). Wien t he
jib 5is lowered to substantially horizontal as shown in Fig. 3, |oad of

t he -bur deshelavé i fitablee al hotacnebsed 1.t erme i fitnereasask nppens | oad. Fig.
2. shows a typically known A-frane 9 nounted on the revolving frane 2 and

conpri si Rghendr 98t itkaRdPHMikd a luffing drum (not shown), which

Hetmeen t he sheave 13 and a sheave 14 (lifting point) at the tip of ¢§S@Ph@7

cooperates with the luffing winch 7, in a direction
opposite to that of the latter. Driving the hoisting
winch 11 causes a burden 17 suspended from the hook block
15 to be lifted up or down.

The lifting rope 12 is unreeled by the luffing drum
when the luffing rope 8 is reeled by the luffing winch 7
to raise the jib 5, and is reeled by the luffing drum when
the raised jib 5 is lowered into substantially horizontal,
thereby providing level luffing of the burden 17 without
changing its height. Number of times of reeving the
lifting rope 12 between the sheave at the lifting point 14
and the sheave 13 at the upper end of the A-frame 9 is,
for example, doubled against number of times of reeving
the lifting rope 12 between the sheave at the lifting
point 14 and the sheave 16 of the hook block 15, which

prevents load applied by the lifting rope 12 from acting



rigidity and a rear frame 9b with a smaller cross sectional area and a@gjﬂwzw,
as ‘a tension bar. Also in Fig. 1, the fyont frane 9a is a structure with -
rigidity and the rear frame 9b is a tension bar with a smaller cross

sectional area. In the jib crane of Figs. 1 and 2 and when the jib 5 is
substantially horizontal, the front and rear frames 9a and 9b of the

A-frame 9saresselifardede b orBeMuEFINQN Mt drenst | enkogds, = agpectively.
When the jib 5is raised to lift up the burden 17 of maximum | oad (or | oad

rating) 1%%*1‘#%%4 a0 glggfﬁ.ﬁ M bk aes o33 3 ?Pbaéea%‘dbje%catqelde to large

tensile 0 ~ VoV c~~ The above-nentioned conventional jJib crane

gener al | 5.N 0 .U2002.' 4 has,a foll.ow problem Shown in Fig. 1 by
t he soIi%m?ngs%%y%%mi%£%lﬂgaﬁg %PFh ﬁﬁ§%q{} ‘being rai sed without the
burden 17. When the burden 17 of pmaxinmumload is lifted up fromthis state,
the crane bod§jig-ardd §He¥S Bre déb| ecPéd thed 1ih t €BER6r hitr & t&s MAfdi cat ed by
chai n doubl e dashed lines due to the heavy load. In other words, the tip of
the jib Baisehemosdowwar gwand theusdpmer tarfislse 8 off titee cidmesbody 4 is
defl ected forward and the revolving table 3 is deflected forward. Wen the
burden diorhxbmtal qalkhe belhedmamimext)r.englny Hhargesteansi | eéhkogdd bl acts on
both the front and rear frames 9a and 9b of the A-franme 9 as shown in Fig.

2; the repantr 2 A of Gpetrenverideanal7 Avff maRifumWhiosld i(oiISesh@s a
tension bar and has a smaller cross-sectional area, is |engthened by the

tensile +9adng,) resuld nehd 0y def becti epyaRdaf orantbsthhtng1ef the entire
A-frame 9 as indicated by chain doubl e-dashed |i nes.

horizontal as shown in Fig. 3, load of the burden 17

liftable is decreased in terms of increased moment load.

Fig. 2 shows a typically known A-frame 9 mounted on
the revolving frame 2 and comprising a front frame 9%9a with
rigidity and a rear frame 9b with a smaller cross-
sectional area and acting as a tension bar. Also in Fig.
1, the front frame 9a is a structure with rigidity and the
rear frame 9b is a tension bar with a smaller cross-
sectional area.

In the jib crane of Figs. 1 and 2 and when the jib 5
is substantially horizontal, the front and rear frames 9a
and 9b of the A-frame 9 are subjected to compression and
tensile loads, respectively. When the jib 5 is raised to
1ift up the burden 17 of maximum load (or load rating),
both the front and rear frames 9a and 9b are subjected to

large tensile load T.

The above-mentioned conventional jib crane generally
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The above-nentioned forward deflections of the crane body 4, jib 5 and
A-frame 9 are greatest when the burden 17 of maximumload is lifted up with
the jib 5 being raised. Wen the jib 5 approaches horizontal, a forward
di spl acenent distance of the tip of the jib 5 is decreased in connection
with reduced | oad of the burden 17 liftable and the luffing angle 8 of the

jib 5 fr n1hor| Iane mentj.oned aboye en_t burden.17 of
naxinum h%ﬁggﬁﬁi §|Qﬁﬂ#¥§y1l (YQmﬁ%yyf%emF'gybEif f&pcrane body
4, jib 5 and Avfrane 9 are deflected and tilted forward so that the lifting
poi nt 14 laknemelsi phef e 9uanes withii Epeaddld PodRdME H5AHS €6r WaLtdout

di spl acenent di stance +X as shown in Fig. 1. This causes the burden 17 to
be di spl ddesl Hordandl7by Whenf dhwardirdiespl HtenEnnagisandeoaX, isrom a
position originally expected. As a result, inthe jib crane of Fig. 1 and

upon dynamiftédftpokiroaf tiHie hutgen, lihef craxenbddyoad andt hebgsoared Wi th
t he hook bl ock 15 being aligned to a gravity center of the burden 17, the

crane b0@eﬂ1e¢t9d5aﬁad A ffreires SrpdLa th bt edafiewald R sheva B¥ubhe chai n
doubl e dashed |ines as nentioned above and the burden 17 is thrown forward

Dy Lhe 1 oyiel ga di 2REGCATRNG ! 3 Ortfav*%l&gau'tgﬂg kRe? RIQDAEM Dot he

burden 1 ng swung b en the 7 of maki num | oad

lifted by the cran s |n ouble dashed lLines in
Fig. 1 |§%%u gﬁﬁ Pﬁ %ﬁﬂ #%%% &b S|P|on lﬁ?q%aﬁ% gafﬁe bur den
17 is relieved the ver nDnent,the burden 17 contacts the install ation

posi ti onCinhiis Eﬁﬁgés%Pmyf%ﬂ%@ﬂ@F#%??Eﬁdcfaﬁ¥Q&ﬂhﬁqgtEh%er?XPQE&n@b as

shown by the solid lines. As a result, the burden 17 is
table 3 is deflected forward.

When the burden of maximum load is lifted up,
extremely large tensile load T acts on both the front and
rear frames 9a and 9b of the A-frame 9 as shown in Fig. 2;
the rear frame 9b of the conventional A-frame 9, which is
used as a tension bar and has a smaller cross-sectional
area, 1s lengthened by the tensile load T, resulting in
deflection and forward tilting of the entire A-frame 9 as
indicated by chain double-dashed lines.

The above-mentioned forward deflections of the crane
body 4, jib 5 and A-frame 9 are greatest when the burden
17 of maximum load is lifted up with the jib 5 being
raised. When the jib 5 approaches horizontal, a forward
displacement distance of the tip of the jib 5 is decreased
in connection with reduced load of the burden 17 liftable
and the luffing angle 8 of the jib 5 from horizontal plane.

As mentioned above, when the burden 17 of maximum



unexpectedly drawn back by the forward di splacenent distance +X 85§“K6W2
?00z 6 Thus, since the burden 17 is displaced when it is dynamcally lifted
off the ground or laid down, collision & the burden 17 with any nearby
structure or other problens may occur. In a case where the burden 17 such
as a steel block is lifted up, noved and positioned for placenent on an
object to be welded, the steel block is displaced the very nonent it is

pl aced onldhé dlsj adtf ttexd bhep wey dede vhbclermaesul ttshe ncdafiéi boldyl es, ijiib
accurately positioning the block and causes a problemof a long tine being

required § oanBhe -Fasintd oNi 19 Q&K1 e St AN Dft ilhee d NFEAVERA Ab ahjLet of
the invention is to provide a jib crane wherein cross-sectional areas of

upper and | owet ghaary !F‘d?ﬁslﬁogﬁt thit kN9 &4 ié}lé‘lrfiﬂeﬁeﬁgi @q@r@eaogg@i ng

upon overhang eccentri'c I engths of the upper and |ower beam nerbers such
t hat, when a bur.den of X1 mu éoad i.s Lifted .u an upper. _portion of the
[ib s rduthUBa% dlart SOCTETS BoRY ESE s M T LAY d B 881 Z0HhLh
di stance of atip of the jib due to forward tilting of the crane body is
count er bl ¥%ced ‘wi tTH 8 bERRFGFd s Pk efBnt 7ditt dnteddfe argheforward,
recurvature of the jib toward the crane body, thereby preventing unexpected
di spl acergnt tBe dieawandchi sibacemnenufd&t ancalyivan £apny al plosdd i3 a
ground or laid down by the jib crane. O'i NO V 2002 7 A further object
of the i meehgioally texprotede a jib crane wherein cross-sectional areas of
front and rear frames constituting an A-frane are determ ned such that)
As a result, in the jib crane of Fig. 1 and upon

dynamic l1lift off of the burden 17 of maximum load on the

ground with the hook block 15 being aligned to a gravity

center of the burden 17, the crane body 4, jib 5 and A-

frame 9 are tilted forward as shown by the chain double-

dashed lines as mentioned above and the burden 17 is

thrown forward by the forward displacement distance +X,

resulting in a problem of the burden 17 being swung back

and forth.

When the burden 17 of maximum load lifted by the jib

crane as indicated by the chain double-dashed lines in Fig.

1 is laid down into a predetermined position, the load of

the burden 17 is relieved the very moment the burden 17

contacts the installation position, which causes the

forward tilted crane body 4 to be raised up as shown by

the solid lines., As a result, the burden 17 is

unexpectedly drawn back by the forward displacement

distance +X.



when a burden of maximumload is lifted up, the front frame is Iengﬁpﬁmpﬁm
to displace backward an upper end of the A-franme and thus a forward"

di spl acenent distance of a tip of the jitb due to forward tilting of a crane
body is counterbal anced with a backward di spl acenment di stance due to the
backward deformation of the A-frame, thereby preventing unexpected

di spl acenent of the burden when the burden is dynamcally lifted off a
ground or | ai dTdoen lsyindee jhed wumden A7stis| Aifspdidwerd obheot iof ishe
invention is to provide a jib crane wherein determ nation of

Cross-secdyRamkcanasgs 10fr wpes £ Aneh & ovebub@aBrTEed Sd69NASt coulliiRG onh j i b
dependi ng upon overhang eccentric | engths of the upper and | ower beam

mermbers igrCahkl g QUn CONGHIeNhhy WehBpdetaridald Onopf cghess- sectional
areas of front and rear franes constituting an A-franme, thereby preventing

i f the jiLb_f bej di spl f i d
110108 LBeL B0 P00 L 98 3o e g BUCSET L B Ty g

lifted up?” Brié S ion of awl nNgs wng a
conventional jib crane; ., p 5 7.002 8 FEig. is a side_view of an
oy o bt kel B1d s P el {p%%oged dnd p s fetoRen LRt g an
enbodi ment_of a jib crane according to the invention;, Fig{ 4 is a side view
of the jiblapenpat) io® EarPECEi §° Be pegddesl.i £he ppiedm Plewkofls he jib
of Fig. 4, Fig. 6 is a side view showi ng a support node and defornation of
the jib; &hepFaged7 the wveixlanament ol tt he Alfacate am the pbhectane® be
welded, which results in difficulties in accurately

positioning the block and causes a problem of a long time

being required for the positioning work.

Summary of The Invention

An object of the invention is to provide a jib crane
wherein cross-sectional areas of upper and lower beam
members constituting a jib are determined depending upon
overhang eccentric lengths of the upper and lower beam
members such that, when a burden of maximum load is lifted
up, an upper portion of the jib is recurved toward a crane
body and thus a forward displacement distance of a tip of
the jib due to forward tilting of the crane body is
counterbalanced with a backward displacement distance due
to the recurvature of the jib toward the crane body,
thereby preventing unexpected displacement of the burden
when the burden is dynamically lifted off a ground or laid

down by the jib crane.



of Fig . 3 . Best Mdde for Carrying Qut the Invention Enbodi nents of the
invention wll be described with reference to the drawings. Figs. 3 o NgV 2002
show an enbodi ment of a jib crane according to the invention in which parts
identical with those shown in Figs. 1 and 2 are denoted by the sane
reference nunmeral s and descriptions thereon are omtted. Detailedly
described are only parts that characterize the invention. A revolving frane
2 in Fig. 3 had Auftber phrieon ¢ wWhechnyenith ok iconise rpcvewddes askigwn i n
Figs. 4 and 5 is pivoted for its luffing novenent through a support pin 6.

Al so nmoundeghenwhbeeligvdrd - §sateoRabaekeridd off fhenti Bnd8denran A-frane
23. O 5Nov 2002 9 Atuffing rope 8 froma luffing wwnch 7 on the

revol vi nge £430E 2,304 ihQRUEH; O axsheane 20 e rhPREE SRENOftHAe A frame
23 on the revolving frane 2 is turther reeved on a sheave 22 (nmounting

poi nt) ar r}?&geg %Eggglpon 'tn%ld}if/{\ %{Inylgnher.geq_iiaftteetcﬁg&ﬁt) L??hgf ftr.%% jib 18. The

jib 18 i V1A séd Wn € actuafion of I'ng"™wnch 7. The
jib 18 has a truss_structure with_u r and | ower beam nenbers 20 and 21 as
BB repac

shown in F Y8 A5G TRARE Gpherdh npPi 8BReY SMNGICE t hin
pi pe which overhangs upward with a | arger overhang eccentric |length to have
a maxi nuriikspadi fgareomidodd vt # ohorvagd1 9ismiagreemhetl s tancef ithd poi nt
14 at the top of the jib 18 with the support pin 6, at the nmounting point
22 wher e tie shethe fidb tthee | U6 f fagwasge t8 litsd ol edl. cTasel dwsly Heam
menber 21 conprises two thick pipes which overhang downward with a smaller
over hang cowmenérbalbaegidh wicthawyebackward displacement distance due

to the backward deformation of the A-frame, thereby

preventing unexpected displacement of the burden when the

burden is dynamically lifted off a ground or laid down by

the jib crane.

A still further object of the invention is to provide

a jib crane wherein determination of cross-sectional areas

of upper and lower beam members constituting a jib

depending upon overhang eccentric lengths of the upper and

lower beam members is carried out concurrently with

determination of cross-sectional areas of front and rear

frames constituting an A-frame, thereby preventing a tip

of the jib from being displaced when a burden of maximum

load is lifted up.

Brief Description of Drawings
Fig. 1 is a side view showing a conventional 3jib

crane;



a maxi mum spacing fromthe |oad action |ine 19 at the nounting poinﬂ]@ﬁo%zmz
the luffing rope 8. Alifting rope 12 froma hoisting winch 11 in Fig. 3 is
reeved on a sheave 13 at the upper end @f the A-frane 23 as well as on a
sheave of the lifting point 14 at the tip of the jib 18 so as to lift up or
down the burden 17 wth a hook block 15. Then, |oad applied by the burden
17 and acting on the tip of the jib 18 is shared by the upper 10 and

| ower beam nenBbegs 20 ianda 2didandieweofuahl y-&atasneonit hehsuppor crpine 6 as
if it passes through the |oad action line 19. Thus, the load on the jib 18
acts subs@gnpﬁ%le;O 5 NO~ 20Q2 along the |load action line 19 so that the
lifting point 14 at the tip of the jib 18 is not restrained by the lifting
rope 12. As a pegul b sonly ddif. dadyveholindf diieridadfieht SypROLgd by

the luffing rope™8; the jib 18 can be easily raised up or wn by “reeling

or unreeling the |luffi.ng rope 8. The unting point 22 of the luffing rope
8 to the ??%HTSangrgélg%dhﬁ F%eF%ayeg?lgp'a position where the luffing
direction of the rope is substantially perpendicular to the | oad action
line 19 when thé9ji B 16 i% FELHFUxPRUFPRI SRR R bibeledlBf CHAREM?H | 0ad
being lifted up . In the structure described above, assum ng that, as shown
in Fig. &Fi®.ig:a conpression |oad applied on the |oad action |ine 19 of
the jib 18 by the burden 17 of maximumload; His a w dth between upper and
| ower portionsFof.theijs & I atomheiewuati nhepgiia &2 Bfgthe;l uffing rope
8; Eu is an overhang eccentric I ength of the upper beam nenber 20 at the
nmounti ng poi ntr23.0% tike d WBidegviepesBowangha |snathact i modki aadl9; E1 is
simlarly

deformation of the jib; and

Fig. 7 is a side view of the A-frame in the jib crane

of Fig. 3.

Best Mode for Carrying Out the Invention

Embodiments of the invention will be described with
reference to the drawings. Figs. 3 to 6 show an
embodiment of a jib crane according to the invention in
which parts identical with those shown in Figs. 1 and 2
are denoted by the same reference numerals and
descriptions thereon are omitted. Detailedly described
are only parts that characterize the invention.

A revolving frame 2 in Fig. 3 has a front portion to
which a jib 18 constructed as shown in Figs. 4 and 5 is
pivoted for its luffing movement through a support pin 6.
Also mounted on the revolving frame 2 backward of the jib

18 is an A-frame 23.



an overhang eccentric length of the |ower beam nember 21 to the | oad TtV B
line 19; Au is a cross-sectional area 0 5 NO U 2002 of the upper beam
menber 20 conposed of the single pipe; and AL is a sum of cross-sectiona
areas of the | ower beam nenber 21 conposed of the two pipes, then stresses
Q a and ~1 of the upper and | ower beam nenbers 20 and 21 are O u_pX E1 and
Q 1=PX Eu , respectively. H-Au H-Al1 Tn the above, if o a =Ql, then the jib
18 substanti al Ayla@ifaingj nsopd S8 stade anducdtiedy wiidch he sal ktthel i nes in Fig.
6. On the other hand, to satisfy ou > QL, or Forrmula (1) which is: pX E1 ~

PX EU . .pddd1vHrAU tkefle thea £ 05825861 NA SHERSe AloaNd tAlaOfy ddier upper
and | ower beam nenbers 20 and 21 are determ ned dependi ng upon the overhang

i h 4 d 21,
B I Gulg ORISR L e O B JREC UL N6 cheAT Bedtern, 20,4
eccentric Iengéhs Eu and El1 o%%t he ugger and | O‘F\Qﬁr beam nenbers 20 and 21

are set IZHYEFIaRE Srdit&AVe redpbRPPERYY PP IRkE ?5FGBPCE Afti% of the
over hang eccentric lengths, then the cross-sectional areas Au and Al of the
upper and 9R%tEvBdadldshbER seDDedhgtel PRTE ¥t SFmlRer JARd Li8ar gdhe
respectively; when the overhang eccentric length Eu of the upper beam
menber 20jils hBdaésclmwsisethdugi ofl dewnnby Gl Nt 280200 difnddss on to the
over hang eccentric length E1 of the | ower beam nenber 21, then the
Ccross-sectubhahgawdachu ©f the upper beam nmenber 20 is set snmall relative
to the cross
The jib 18 has a truss structure with upper and lower

beam members 20 and 21 as shown in Figs. 4 and 5. The

upper beam member 20 comprises a single thin pipe which

overhangs upward with a larger overhang eccentric length

to have a maximum spacing from load action line 19, which

connects a lifting point 14 at the top of the jib 18 with

the support pin 6, at the mounting point 22 where the

sheave for the luffing rope 8 is mounted. The lower beam

member 21 comprises two thick pipes which overhang

downward with a smaller overhang eccentric length to have

a maximum spacing from the load action line 19 at the

mounting point 22 of the luffing rope 8.

A lifting rope 12 from a hoisting winch 11 in Fig. 3

is reeved on a sheave 13 at the upper end of the A-frame

23 as well as on a sheave of the lifting point 14 at the

tip of the jib 18 so as to 1ift up or down the burden 17

with a hook block 15. Then, load applied by the burden 17

and acting on the tip of the jib 18 is shared by the upper



sectional area Al of the | ower beam nenber 21. Thus, as descri bed ab@E\/ﬁe D\I@UZ
set” the cross-sectional areas Au and Aljgof the upper and | ower beam n% r
20 and 21 dependi ng on the overhang eccentric lengths Eu and El of the

upper and | ower beam nenbers 20 and 21, respectively, for satisfaction of
Formula (1) causes the jib 18 to be deformed, when the burden of maxi num

load is Lhhtedwit Se&h hBAbelBe2dPRR PON ti o 0bvEReukilhv1& dss regur ved
about the nounting point 22 of the luffing rope 8 toward the crane body 4

as shown,_in e i Ln_Fi S e Lifti i 4 at
the tip B%Gt %&Eﬁtqqgr*ll&?é ho??zgﬁt gltl ?ag’lass%fa@{e%o%gck\%sd lboyrg‘%} Eagé%% war d

di spl acepent di stance -X..  Further, the nounti point 22 of |uffi rope 8
fo The | TERea s, - Ao s i ers Ok, ChPr ded iaat boshbPEARIHEH he
luffing direction of the rope 18 is substantially perpendicular to the |oad
action | #hengo titeenlead prbies iLdneailded it t h%heu#aéﬁwg RAd Mt £ oad
being lifted up. Thus, luffing load for the luffing rope 8 is prevented
from af fettithg defrofittba ofibt Aé fHisbntd Metyabnedaby itheFilgsitBugo 6 is
operated as follows. Prelimnarily obtained in the conventional jib crane

13 0 5 NeMp20Q2 .shewn 4 rddwlt 1 eappbtreofddad twerigghup dhether dam 1B of
maxi mum | oad (alternatively load rating) of, for exanple, 200 t, is the

forward gisghg ddﬁ?tﬁﬁéelﬁa‘ﬁfhhgm’ﬂdﬂbt@,e the 9ipthe jddh Sds
hori zontal ly displaced Torward when the crane body 4 is tilted forward and

the jib 2 %?l for e, rﬁﬁho£h809Hr%?”r%@fﬁn@9§%”ﬁgkkgiﬂﬂ%ﬂﬂﬁb'iftEd up

On the ot and, I n e j1 b crane”shown 1 n Fig. havi ng maxi num | oad

Iiftablelggfig%rIgﬁggpgg, 200 t, the

The mounting point 22 of the luffing rope 8 to the
jib 18 4is, as shown in Fig. 6, at a position where the
luffing direction of the rope is substantially
perpendicular to the load action line 19 when the jib 18
is raised maximum with the burden of maximum load being
lifted up.

In the structure described above, assuming that, as
shown in Fig. 6, P is a compression load applied on the
load action line 19 of the jib 18 by the burden 17 of
maximum load; H is a width between upper and lower
portions of the jib 18 at the mounting point 22 of the
luffing rope 8; Eu is an overhang eccentric length of the
upper beam member 20 at the mounting point 22 of the
luffing rope 8 to the load action line 19; El is similarly
an overhang eccentric length of the lower beam member 21

to the load action line 19; Au is a cross-sectional area



over hang eccentric lengths Eu and El of the upper and | ower beam menbers 20
and 21, respectively, and the cross segtional areas Au and Al of thel pifédl0]
and | ower beam nenbers 20 and 21, respectively, in the Fornula (1) or El Eu
PXH~Au ~ PXH-Al . . ( 1) are set such that the upper portion of the jib 18
is recurved toward the crane body 4 when the burden 17 of maxinumload is
lifted ups EgkeyudgeOrElesint Refbbrt DY ST LA 20 At thBeshalti-hand,si de
| arger than the stress 6 1 at the right-hand side in Formiula (1), the
over hang_eccentric | e h E1 ] et _lar.ger_-or oyer g telc length
Eu is sef’ rrg\:il éLrS; %I%n% |\C/5é§;sl§' %ﬁgacé%glsasl- saejit: ?Sénéf éhi?iga 1%3&:312 éée%m
smal l er or the cross-sectional area Al is set |larger; alternatively, these
al t er natMoBYer & Lo F9TR@IS B4t Oht TRRe tWO) LGV 209N 12876 &S RV ASdy
~result, the jib 18 is always defornmed and recurved toward the crane body 4
when t heOblrdénth® ofppeaxiandnloeer i sehinf netbes;s sA0 tdad 2headef or mati on of
the jib 18 can be directed in one direction. Further, with respect to the
lifting of the den 17 of maxi npgm | oad, the backward di spl acenent
di st anceo-u&e Py whrch tdr td p=®f><n§$'j i bré8piestdivaplyaced horizontal ly
backward due td'r&urvate defornBifdn of the jib 18 toward the crane body 4
is set to be substantially equal in absolute value to the forward

di spl acenent gEStt?{éceabJ’%@i’ Wi gh, the 4t i pﬁlpént'bﬁej ngf’lias di spl aced forward
h i ona b0

due to forward tilting of e convention crane y 4. This causes the

di spl aceg‘&BEt%fntti*h‘alif} gr%lé’%%g@tfnisi b18 e ooapcelied 89 thhatnd hseA%lid

di spl acenent di stance I'p of the J1b 18 becones m ni mum
descri befigggvg,n sfiin e éhe forward and backward

On the other hand, to satisfy Ou > 01, or Formula

(1) which is:

E1l Eu
PX— > pX
H'Au H Al

(1),

the cross-sectional areas Au and Al of the upper and lower
beam members 20 and 21 are determined depending upon the
overhang eccentric lengths Eu and El1 of the upper and
lower beam members 20 and 21, respectively.

That is, as shown in Figs. 4 to 6, when the overhang
eccentric lengths Eu and El1 of the upper and lower beam
members 20 and 21 are set larger and smaller, respectively,
to make larger a ratio of the overhang eccentric lengths,
then the cross-sectional areas Au and Al of the upper and
lower beam members 20 and 21 are set smaller and larger,
respectively; when the overhang eccentric length Eu of the

upper beam member 20 is made close and similar in



di spl acenent di stances +X and - X when the burden 17 of maxi nmum | oad ¢§
lifted up are counterbal anced) the displacenent of the tip of the ji v 2002
can be suppressed to m ni mum al so upon 14 fting of burdens 17 of different
magni tudes cl ose to maxi num | oad. Accordi ngly, unexpected displacenent of
the burden 17 is securely prevented when the burden 17 is dynam cally
lifted off the ground or laid down to a predeterm ned position by the jib
crane. dimeNDONV 2002he5 oTeamand rReceher ksupenshpdhtoD2the thRweruffing
rope 8 tothe jib 18 is, as shown in Fig. 6, at the position where the

luf fing digaactmanvetr the rthpee &hes ctbssastcalibyapergreswli sul af thet he | oad
action line 19 when the jib 18 is raised with the burden of maxi mrum | oad

bei ng ity | &nngehoad ofo tike daH fimgliope18 tivePriayemedcEhaa-
affecting recurvate deformation of the jib 18 so that the jib 18 can be

securel y (efor et I0eGORAT P (et OPSEELT QA rbfidyl lp£rane in Fig. 3

according to the 1 nvention, formation o e J1 b crane was sinmul ated
based on data f actual cranes. The resul mastc%g%ared with data o& t he
conventional jib &rafg gﬁgﬁﬁliﬁdﬁ%§oﬁf'l CtREYj "B PP I R BP 032
according to the inventi on, gdg b revol ving radiu%ﬁ%Pr di stance from the

center ofLERS rAYofPengLt Qi tWPREE #PEt FRYSPoiPsEMAEIPeRE £0p 288 t he

jib 18) is 27.5 m_ maxi mum | oad (or conpression |oad P) of the burden 17 is
200 t; aZdr ckzperdinpgnar 4&he€a CNfWiaRhecPppRErBEarkhemSiey B9 aBdpEge outer
di aneter 406.6 mm X thickness 7.9 nm = 5,000 nm2; a cross-sectional area Al
of the | odertibmanpperbend2lowempilpearnunenbdranBlean@l2 B, nm X t hi ckness 12
nm X 2 pipes - 30,416 nm2; an over hang

respectively, for satisfaction of Formula (1) causes the

jib 18 to be deformed, when the burden of maximum load is

lifted up, such that the upper portion of the jib 18 is

recurved about the mounting point 22 of the luffing rope 8

toward the crane body 4 as shown in dotted lines in Fig. 6.

As a result, the lifting point 14 at the tip of the jib 18

is horizontally displaced backward by the backward

displacement distance -X.

Further, the mounting point 22 of luffing rope 8 to

the jib 18 is, as shown in Fig. 6, arranged at a position

where the luffing direction of the rope 18 is

substantially perpendicular to the load action line 19

when the jib 18 is raised with the burden of maximum load

being lifted up. Thus, luffing load for the luffing rope

8 is prevented from affecting deformation of the jib 18.

The jib crane in Figs. 3 to 6 1s operated as follows.

Preliminarily obtained in the conventional jib crane



eccentric length Eu of the upper beam nenber 20 is 4,300 mm and an
overhang eccentric length El of the | ower beam nenber 21 is 1,%Omeme p 5
NOU 200l 16 On the other hand, in the cbhventional jib crane shown in %ﬁg.
1, ajib revolving radius is 27.5 m and maxi nrum | oad of the burden is 200
t. For each of the jib crane according to the invention and the
conventional jib crane, an anount of displacenent of the tip of the jib
when a bualdewn ofnl 8dd .ofl 2@Pablmsofifiéding wes tdigt dhwedenand tlie results
are shown in Table 1. In Table 1, positive (+) and negative (-) signs mean
di spl acenmeitsmbiar voed qrd tackiel e Df Lbadcramenglespect fvel gxamphleg 1

I nvention Conventional Anount of displacenent of lifting point due to - 169
mm + 188 ygg def of gBkhan rfrJd 1 ATDEPT a8bmdhePhaceBde of x| H{t iAg cROi Nt due
to + 204 mm + 204 mm deformation of crane body In Table 1, according to the
jib crane,o iLpventi qn,. the r |-S e f; the
lifting &&%ﬂégﬁeb?o% gr%&ﬁj%T%%?ﬁgg%%8ﬁﬁéggyggg%§%é£?§ gﬁggﬁggtially
count er bal.anced by backward recuyvate. deformation of the jib, 18, leading to
ol WA CoF GRapeaBetnG: of GhihE S8 Rtvasn and Tabt RLb 5, 180 o
amount of displacenent of the lifting point of the conventionaijib crane

i s 392 mAefermedoithe thér turden gl Eomex2pym fpad being lifted

up.
On the other hand, in the jib crane shown in Fig. 3
having maximum load liftable of, for example, 200 t, the
overhang eccentric lengths Eu and E1l of the upper and
lower beam members 20 and 21, respectively, and the cross-
sectional areas Au and Al of the upper and lower beam

members 20 and 21, respectively, 1in the Formula (1) or

El s pX Eu
H'Au H'Al

P X (1)

are set such that the upper portion of the jib 18 is
recurved toward the crane body 4 when the burden 17 of
maximum load is lifted up.

Here, in order to set the stress Ou at the left-hand

side larger than the stress 01l at the right-hand side in

Formula (1), the overhang eccentric length El is set
larger or the overhang eccentric length Eu is set smaller;
alternatively, the cross-sectional area Au is set smaller
or the cross-sectional area Al is set larger;

alternatively, these alternatives are carried out at the



35/392 . 0.089, which neans that the jib crane according to the inver\ié %‘V 200
can reduce the displacenent anount of a burden to about 1/11.2, a ver

smal | di spl acenent amount. As descri bed'4bove, since the f or war d

di spl acenent distance +X of the tip of the jib 5 due to forward tilting of
the crane body 4 of the conventional jib crane is counterbal anced by the

backward di spl acenment di stance -X of the tip of the jib 18 due to recurvate
def or mat isGH®f tiKe-j i HS18, r§§6ﬂﬂél¢*ﬁ?é¥@%t£@ %Foﬁ%&ﬁﬁﬁrqqﬁp¥@e@hénﬁroblem
of the burden 17 being unexpectedly displaced when the burden 17 is

dynani caltecurveddtofvariche g ovmnaner bodid4dowenbytiteheéopirdenr afieof
Accordingly, accurate positioning of the burden 17 is facilitated to

remar kablmastipanveowar Kabiligted upf o6 examphkée phsidimat ngnasd weledi ng a
steel block. Further, prevention of unexpected displacenment of the burden

17 when i4id slglyagpp g@l i dddted Phfohbegareuwrd g, | aid down al so enhances
safety in the work 7 shows a further enbodi nent of the jib crane

according to tﬂﬂ@]éngg k(lrf:h 'féé;g%éc%@ttggtﬁ? RUYGLYE OF AR ABLLANR 33 on a

revol ving frame frame as re rames 25
and 28. The rear fra ui t |tsu ndW| h_a sheaye 13 for
2V foindh db o -R?b% HAEPTIER" g hB WG Al AnBs® PR e

revol ving frame 2 ront frame 28 is E'VOted at |ts upper end via a

pin 26 td"er”ehrE]a? Flleré’fZSUéGE HDosPt F8ndadpae&fd (P ah2Apher1&nd of the

rear frame 25 and closer to the pin 24 than the sheave 13 (or backward of
t he sheav®ckiwardsdpgevdredeguivate odpEcsRdtiior £Hitthe7iib £8e tragd1d/i ng
frame 2. The rear frane 25 is constituted to have a | arger cross sectional
area Ab ide acyareat bpdyi ¢ did ygsetintiot he fpbatantially equal in
absolute value to the forward displacement distance +X by
which the tip of the jib 5 is displaced forward due to
forward tilting of the conventional crane body 4. This
causes the displacement of the tip of the jib 18 to be
cancelled so that the displacement distance of the tip of
the jib 18 becomes minimum.

As described above, since the forward and backward
displacement distances +X and -X when the burden 17 of
maximum load is lifted up are counterbalanced, the
displacement of the tip of the jib 18 can be suppressed to
minimum also upon lifting of burdens 17 of different
magnitudes close to maximum load.

Accordingly, unexpected displacement of the burden 17
is securely prevented when the burden 17 is dynamically

lifted off the ground or laid down to a predetermined

position by the jib crane.



frame 28 is constituted to have a smaller cross-sectional area Af aﬂg&ﬂWZ%Z
less rigidity. In the structure descri bed above, when the burden 17

maxi mumload is lifted up by the jib crape of Fig. 3 (state |I), a large
tensile load T acts on the A-frane 23 as shown in Fig. 7. The front frame
28 is subjected to only the tensile stress whereas the rear frame 25 is
subjected to the tensile stress as well as stress due to bendi ng nonent

since, to the rran,f a5 hd heouppengepd iaft tdwe df orief 1AFEiIRY irogd Vot ed
via the pin 26 at a position backward of the sheave 13 at the upper end of

the rear drages2% 4, the aboves aasuli Ag twhaf 1§, and Theapestignsd e forces
acting on the front” and rear franes 28 and 2 respectively; and Af and Ab

are or os;eeL! Rl ﬁ%rfeasng@gggtt%t o2ndyy efafroagéagmfﬁw and 25,

respective t hen streSses of the front and
rear franmes 28 and 25 g s 1 Tf %_ i and b=Ab
respecti \/%‘F?Stﬂé‘FéaJtJd’ s%&}r'%?? tRE PSr %‘Ftl?ﬁ f-ne ~~~(2)"
the cross-sectional areas Af and Ab of the front and rear frames 28 and 25
are det eri@Rdtheesgdrtid/ely. rabredspadEnf it (BRr@an spdwharammy logd t he
cross sectional areas Ab and Af of the rear and front franmes 25 28 are set
| ar ger arizetngl Lerftedespacfvrgylo8dchiséhe Apfintperepess- decti onal areas
Af and Ab of the front and rear franmes 28 and 25 for satisfaction of the
Formul a (@evanses tther raffeétang 28cuevhe ecldw@iedtion of the jib

18 so that the jib 18 can be securely deformed.

To confirm the operation of the jib crane in Fig. 3

according to the invention, deformation of the 3jib crane

was slimulated based on data of actual cranes. The result

was compared with data of the conventional jib crane shown

in Fig. 1.

In the jib crane in Fig. 3 according to the invention,

a jib revolving radius (or distance from the center of the

revolving table 3 to the 1lifting point 14 at the tip of

the jib 18) is 27.5 m; maximum load (or compression load

P) of the burden 17 is 200 t; a cross-sectional area Au of

the upper beam member 20 is pipe outer diameter 406.6 mm X

thickness 7.9 mm = 5,000 mm?; a cross-sectional area Al of

the lower beam member 21 is pipe outer diameter 812.8 mm X

thickness 12 mm X 2 pipes = 30,416 mm?; an overhang

eccentric length Eu of the upper beam member 20 is 4,300

mm; and an overhang eccentric length E1 of the lower beam

member 21 is 1,200 mm.



when the burden of maximumload is |ifted up, so that the A—franﬁwﬁﬁ ngz
deformed as shown with dotted lines in Fig. 7 such that the upper’: %

the A-frame 23 is displaced backward. Theg defornmati on and backward

di spl acenent of the upper end of the A-frame 23 causes the jib 18 to be
pul | ed backward by the luffing rope 8 which is reeved between the sheave
10a and nounting point 22 in Fig. 3, resulting in horizontal backward

di spl acement obnt hehéidtheg hanat, 14 athd heodvenodiohhe jjilp Lrdwet he
backward di spl acenent distance -X as shown with the dotted lines in Fig. 3.
The jib cgapgnwith #0g, Arframs 23 o i Mg Fh8aids 120 % 19 e ppgked
below. 0 5 Nov 2002 Prelimnarily obtained in the conventional jib crane
shown in Fig. c e of Lifti t he rden 17 of maxi mum | oad
(alternaﬁﬁégﬁy nbgggggtPﬁgkaf%h ongfégp%Qg 00 t, is the forward

di spl acenent distance +X by ich.the tip of the jib 5 is horizontally

i Shi aced T or wERd VRS 7B EFEnd WBody 9 7 ¢1 Shh ot Rar Benrd (T 17B 5 | s
defornmed with the burden 17 of maxi mum |l oad being lifted up. On the other
hand, in #he the Femeedripngl Jik t9ratfe. ABRraReuRS Sfowd Ssmlaggmertand
having a maxi num |l oad liftable of, for exanple, 200 t, the cross-sectional
areas Af afdtAle dfipheff tbat jahd whear & riawedeg8oindo28 wfi A0 Gativay t he
Formula (2), or _Tf _Tb Af ~ Ab ~~~(2) are set such that the upper end of
the A-franef28d upglefasnmedtandeids dirspliacedrbaakvar drieo sticspnl ate Papkear d
the upper end of the jib 18 when the burden 17 of maxi num

1. In Table 1, positive (+) and negative (-) signs mean
displacements forward and backward of the crane,

respectively.

Table 1

Invention Conventional

Amount of displacement of

lifting point due to - 169 mm + 188 mm
deformation of jib

Amount of displacement of

lifting point due to + 204 mm + 204 mm
deformation of crane body

In Table 1, according to the jib crane of the
invention, the amount of forward displacement of the
lifting point due to forward tilting of the crane body is
substantially counterbalanced by backward recurvate
deformation of the jib 18, leading to a total amount of
displacement of only 35 mm. Contrary to this, a total
amount of displacement of the lifting point of the

conventional jib crane is 392 mm. Ratio of the both is



load is lifted up. More specifically, the cross-sectional areas Ab fﬁﬂ @%
of the rear and front frames 25 and 28 are set smaller and | arger, 0V 2007
respectively, to make the stress Qf at'the left-hand side | arger than the
stress Qb at the right-hand side in Fornmula (2). As a result, the A-frane
23 is always deforned backward when the burden 17 of 0 5 NOv 2002 21

maxi mumload is |ifted up, so that the deformation of the A-frame 23 can be
directed 33/ 3%e di rec?$dn. wRichheeang tthatespeet Jib ehank Adarrding he
burden 17 of maxi mum | oad, the backward di spl acenent distance -X by which
the tip dfotbeejiibventsiadl sprmceeidhoei zbet alilsp leadventd aweund rodcux vat e
deformation of the A-frame 23 is set to be substantially equal in absolute
val ue t o dinedénr war dbdivapl BCEEN) 4di stapcemad 1bydvdp Tdcéhenti pmefurtthe jib 5
is displaced forward due to forward tilting of the crane body 4 of the

conventional jAH geapeibHH SEAHSESs1ABe iRl aeamRNg 01 dPeabbRedlt the Jib
18 to be cancelled so that the displacenent distance of the tip of the jib

18 becones; M nj AuM i o] ince t f L.sp! .

L8, Decores, S AN %19 | 069 GPOLEe SURCS LR OBl 8Pl asaIE

i spl acerht CBF SPARGE BUOF 4 et t e of SERETHDrte. dUed (B PRBuiate
deformation of the_jib 18, securel grevented fron1occurring is the problem
of the btﬁ%‘éﬁfﬁ?bséiaﬁ‘g’%&lbeﬁ%d?%c FepFaldd RTPIHE Bt §EAPEPR it

dynam cally lifted off the ground or laid down by the jib crane.

Accor di ngt¥y, theci®t €fpddie i DHP nyB ofuehéOhdeder Viert ¢ sd¢ fermatdrad afo

remar kably i nprove workability in, for exanple, positioning and welding a
steel bl dadke fFubt Aér,, securely prevented from occurring is the

problem of the burden 17 being unexpectedly displaced when
the burden 17 is dynamically lifted off the ground or laid
down by the jib crane.

Accordingly, accurate positioning of the burden 17 is
facilitated to remarkably improve workability in, for
example, positioning and welding a steel block. Further,
prevention of unexpected displacement of the burden 17
when it is dynamically lifted off the ground or laid down
also enhances safety in the work.

Fig. 7 shows a further embodiment of the jib crane
according to the invention, illustrating a structure of an
A-frame 23 on a revolving frame 2.

The A-frame 23 in Fig. 7 has rear and front frames 25
and 28. The rear frame 25 is equipped at its upper end
with a sheave 13 for a lifting rope 12 and is pivoted at

its lower end via a pin 24 to the revolving frame 2. The



0 5 NOV 2002 22 prevention of unexpected displacenent of the burden 17

when it is dynanmically lifted off the §%ound or laid down al so enhancesl’ NOV 20p7
safety in the work. Exenplified in the enbodi nents descri bed above are

cases where the structures of the jib 18 and of the A franme 23 are
alternatively adopted. However, determ nation of the cross-sectional areas

Al and Alroftt fisarew8 drel mippeteBeain FEsbaryeXl end vhadappddi ?$ Upon t he

over hang eccentric lengths Eu and El of the upper and | ower beam nenbers 20

of the jthe l8catrespesid VB Yat as phewnibn Bidguceht oté anyub@etaremded out
concurrently with setting of the cross-sectional areas Af and Ab of the

front anderege LeaPRSFrihéts 2on8f cibges HaMh23H A8 SPOPAaNN tHed. 7. Al so
inthis case, the tip of the jib 18 can be prevented from being di spl aced

wh th f i j i ft jLb.¢ 4 1t is tob
unggrstgggg%ﬁgPlgn gﬁﬂqﬁggigﬁ%tbfi%P%egﬂfggfagag ov%ée%%gggggkfg ;id ?haf

[ ch d dificati b d it hout ti th
Saope. oft TROLPHGEN BNV 1bra chihp? 8. Lt CPE EEE Caie 1ER0r Pous Tpes. of

jib crane. Shapes and dinensions and the |ike of the jib and the A-frame
are not T¢&Ft EgapE tAosles Howht + hutRE FPgheye a nR¥eT aFTRSSIN cability
23 0 5 Nov 2002 Forward displacenment of a tip of a jib due to forward
tilting sfchiphblceate Fduyand zagrepked whien &l tiur dcemdotheaftinemh | oad is
lifted up, so that the tip of the jib is
frame 28 is constituted to have a smaller cross-sectional
area Af and a less rigidity.
In the structure described above, when the burden 17
of maximum load is lifted up by the jib crane of Fig. 3
(state I), a large tensile load T acts on the A-frame 23
as shown in Fig. 7. The front frame 28 is subjected to
only the tensile stress whereas the rear frame 25 is
subjected to the tensile stress as well as stress due to
bending moment since, to the rear frame 25, the upper end
of the front frame 28 is pivoted via the pin 26 at a
position backward of the sheave 13 at the upper end of the
rear frame 25,
In the above, assuming that Tf and Tb are tensile
forces acting on the front and rear frames 28 and 25,

respectively; and Af and Ab are cross-sectional areas of

the front and rear frames 28 and 25, respectively, then

stresses 0f and Ob of the front and rear frames 28 and 25



prevented from bei ng di spl aced. Therefore, no unexpected displacenegshmv 00
the burden is caused when it is dynamcally lifted off the ground or Iaig
down, which fact is suitable for safe and effective crane work. 0O 5NO0OV
2002 24 CLAIMS 1. A jib crane characterized in that a jib nounted to a
crane body is supported for luffing novenment thereof by a luffing rope
nmounted to a longitudinally internediate portion of the jib, the jib having
a truss structurgsith upper apd | ower beam nenbers respectively

over hangki¢ UpWangd asdddoWinberg of FOIWCAELVOAYI-i ne which connects a
lifting point with a support pin, cross-sectional areas Au and Al of the
upper and | ower beam nenbers, respectively, being determ ned dependi ng upon
over hang eccerHeare, | engshsiEfiyantheEF aafmule (ppeorand | ower beam nenbers,
respectively, so as to satisfy X E1 ~ P X Eu H-Au H~Al where, when the
burden of maxinumload is lifted up, Pis a load applied on the | oad action
l'ine froﬁﬁthg EPp ot(éye jib; His a width between upper and | ower portions
of the jfB at’ &Pnounting point of the luffing rope; Eu and El are overhang
eccentric |lengths of the upper and | ower beam nenbers at the nounting point

of ‘the | ulfl ng JopesuLtnofespgel 10 A Qaﬁba8£i998”f¥%n{Q§£§C££%g'y; and
per an e

Au and Alare CFOSS-SGC?IOHa| areas_&?q? e upper and l'ower beam ers,
espect L Ylie e SR A IBE LR S iUy L5 gpurved tovard the
More specifically, as shown in Fig. 7, the cross-
sectional areas Ab and Af of the rear and front frames 25
28 are set larger and smaller, respectively.
Such setting of the cross-sectional areas Af and Ab
of the front and rear frames 28 and 25 for satisfaction of
the Formula (2) causes the front frame 28 to be elongated
when the burden of maximum load is lifted up, so that the
A-frame 23 is deformed as shown with dotted lines in Fig.
7 such that the upper end of the A-frame 23 is displaced
backward.
The deformation and backward displacement of the
upper end of the A-frame 23 causes the jib 18 to be pulled
backward by the luffing rope 8, which is reeved between
the sheave 1l0a and mounting point 22 in Fig. 3, resulting
in horizontal backward displacement of the lifting point
14 at the tip of the jib 18 by the backward displacement
distance -X as shown with the dotted lines in Fig. 3.

The jib crane with the A-frame 23 shown in Fig. 7



2. Ajib crane according to claim1 characterized in that a backward

di spl acenent di stance of the tip of the dib due to recurvature of the5iND®B2002
toward the crane body when the burden ofl maxi numload is lifted up is made
equal to a forward displacenent distance of the tip of the jib horizontally
di spl aced forward due to forward tilting of the crane body when the burden
of maximum load is lifted up. 3. Ajib crane according to claim1l or 2

char act efiizeld % VvABEKeEh®SLP™ i ng rope is mounted to the jib such that it
is substantially perpendicular to the |oad action line of the jib when the
burden of nmaxiRued inddaicd lyi fobddined 4in Athebceonara tdlrakt gitbzedane that a
jib is nmounted for a luffing notion thereof on a crane body, an A-frane,

whi ch guisgheswma 1nfFipg dopapablae lof t1hft pognupornthehédbyrdencadmpoifsi ng rear
and front frames, the rear frame having a sheave for the lifting rope at an
upper enghd:henerf 1086 l@%'l&%rﬁia}&t\@ldﬁtlaahowl%i@l@q tdeer epdrt 8xamp@eql vi ng
frame, the front frane being pivoted at an upper end thereof to a portion

of sald rapy {rame backuand s (i sheauRentd 9 3 M V2007 hiskag pivoted

at a lower end thereof to the revolVing 2 5 NOV 2002

cross-sectional areas, Af .and of, the n ng .rear_f respectively,
bei ng set thteontg:%gi% y%E?f Jﬁ'Pb 52%% rbfgor%é{rlg?&\%ﬁeglts%gab%ér(ggﬁggragn@xi mum | oad
is lifted up, Tf and Th

re tensile forces_acting on the fron ng rear

frame of AERS afiE2n e ﬁ(éé’ti"\/e’isy;tjﬂf{%ﬁdf%wgrrg tarﬂ%% cﬁ%%sJ% cti offal areas
of the front and rear frames, respectively, whereby the front frane is
el ongat edafPmep| WeEhpibendd aan ubhePf eligXdiufhd 0/G rigknghédd fitke

up.

On the other hand, in the jib crane of Fig. 3 with
the A-frame 23 shown in Fig. 7 and having a maximum load
liftable of, for example, 200 t, the cross-sectional areas

Af and Ab of the front and rear frames 28 and 25 which

satisfy the Formula (2), or

Tf > .
Af ~ Ab (2)

are set such that the upper end of the A-frame 23 is
deformed and is displaced backward to displace backward
the upper end of the jib 18 when the burden 17 of maximum
load is l1ifted up. More specifically, the cross-sectional
areas Ab and Af of the rear and front frames 25 and 28 are
set smaller and larger, respectively, to make the stress
0f at the left-hand side larger than the stress Ob at the
right-hand side in Formula (2). As a result, the A-frame

23 is always deformed backward when the burden 17 of



burden of maximumload is lifted up. 5. Ajib crane according to claim4
characterized in that a backward di spl acenent distance of the tip @ §0Ve2002
jib horizontally displaced backward due?t o backward di spl acenent of the
upper end of the A-frame through the elongation of the front frane when the
burden of maxinmumload is lifted up is made equal to a forward displ acenent
di stance of the tip of the jib horizontally displaced forward due to
forward mmaxtimgn ofoatie ifsr dritf fedmep whenm thetbihdeeformatom lodadhies
lifted up. 6. Ajib crane characterized in that it has both the

construc-gnsamé zhacaRdbe) divddBed BRdode, dilreedadiwar d di spl acenent
di stance of the tip of the jib horizontally 27 di spl aced backward due to

the recurvaturg;ofnbhe hikn Quayghdhecsrene hody a5y Wt |tRe gueded the
backward di spl acenent of the upper end of the A-frane when the burden of
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#34f Ot backward due to recurvate deformation of the A-frame 23 1is
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cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] calfeaiwat@*displikdenjent distance +X by which the tip of the

jib 5 is displaced forward due to forward tilting of the
crane body 4 of the conventional jib crane. This causes
the displacement of the tip of the jib 18 to be cancelled
so that the displacement distance of the tip of the jib 18
becomes minimum.

As described above, since the forward displacement
distance +X of the tip of the jib 5 due to forward
tilting of the crane body 4 of the conventional jib crane
is counterbalanced with the backward displacement distance
-X of the tip of the jib 18 due to recurvate deformation
of the jib 18, securely prevented from occurring is the
problem of the burden 17 being unexpectedly displaced when
the burden 17 is dynamically lifted off the ground or laid
down by the jib crane.

Accordingly, accurate positioning of the burden 17 is
facilitated to remarkably improve workability in, for

example, positioning and welding a steel block. Further,



#3} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] [f?]Nﬁ%[ﬁ]
a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal $@KxY[rs : < X !
245} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢&] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5k

F5n/ =u. hOnJ} xsni d_Z] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca%ca ca] ca! @ghl vw& G 7p! }xsni.d Z]ca]ca]c
a] ca] ca] CHTEFLA]-OR] OF] cH T @t %‘é] afEaF(?&]“@al]tcal]%a]%%] BaresPcd]’cal cal cal c
a] ca] ca] ca]ca]ca!'! VOq% 1 u%Z; _v &'

}xsnid Z]Vdaﬁ}lca}ta]lca]dc?a]ac@]%]bm] baf-ta]ica]f(fa]t@@] cjew}daptalledfcalosy] ca] ca]
ca]ca]ca]ca]ca]ca]ca]calcalcaljcal’ S

)T Aad'd 6 " #hRthidses) Sralifeh) v R0 8px&ni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca! W&
>&s&{ &&&&, ' 9" buxemBl e EGE )i%) KIna Sdhdddid mbh} %S Bk Al O5d €ak g8l eaked] C

aJ ca] cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]calcalcalcalcalcalcalcalcalcalc

2] ca] €21 )S2d) 2 RN WG "Se i) a0 Thnes a4 sdasBEdighoalcal calcalc

a]J ca] ca] caJcaJcalca]ca] ca]calca ca]ca] cal calca]calcalca]ca]c
aljcajcalcal----55--#.8.9.\ .
/} I /}//%)>%rv&)r6%06808§f\ f']%“l %(%%%IVPZ]'Xa? Fcaﬁdca] caj]wgzy]ecra] cal calca]ca]calca]c
a) ca] ca ca ca cal 2<2t 2223N3333
3]334]B4{]4 15‘&?@156?66&%‘?\/\% ? 85] & %{‘ ]5’4:"lA % ‘ﬁaFB ] é‘ ] ca] ca] ¢
aj ca] ca] ca] ca ca] ca] Cd] cal] ca] ca] ca] ca] ca] ca]an] ca ca(] cal ca] ca] caI / 6] 6667: 7r
777 8[88838@ Q9T and -ypper beam” members 21 "an dependlng upon
:<;e;0;S;;;<}xsnid _Z]c]ca] ca]ca] ca]ca]ca] ca]ca] ca] ca)] calcalca]calc Aca] cal
ca] ca] ca]fd'aﬁ] caY eahealsc o el £a] tapsapsaFoapedl Frkkak<khe upper an
=D=[ =\ =t =u=} ===$>' >4>k>>>?M???????- @ @AY xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal callcsfen] vapuaheaiteaical Capfatbe] gapcdjBcalwedrea¢tayeadcalesal cal cal cal
@agrA1A2 AbA} AAA" Bl BBBCCCKCL CMCCCCDUDDDDDD5EI EEE| wr mhc”Y] ] ca] ca] ca] ca] ca] ca]
ca] ca] calsidwn] £a] Fadlea] chaltta] € ahan] ba] cajredlech]ma] cadnaheaknallgalwciaica] cal
ca] cMa! EFOFcFFFG=G_GGGH! HOH3H HaHi HHHHHI ?I Q Rl el fIsl1111J}xsnid_Z]]]ca]ca]c
a] ca] ca] e ©el £g] 62l ¢eL M £2g 681 £ahaa] arleer] Gaf calgahpabgaled] ca] caj cal ¢
a]J ca] ca] ca] ca] ca! JJJJJIJIK;

KSKKK L] Ledal bk M I MMYMMENGINNNOBEPOX @088} yenicd, 7] ] £absal 23] el calsal ca) ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
I OCOPPLPPRPPR; +3d g
THT_TTTW< vq b] XI'] cai ca] ca %ﬁica] ca ca] caTca]Lga]ocfa]tcha ca]%a]ga]cgal] calcalc

2 el %%%%%ﬁg]ﬁ%g]% ag Cﬂ fcg %g ?a]%c1 %Z] cai cai ca!: ca] cal ca] c?ﬂ
| 77777" [ X VoA (VYW
{:ﬂ C]'i]h]:ﬂm@ljf%% m"é’f&_ %']tif])éﬁ%g]z]?ﬁ %g‘}egg]l a]cgrg"]"c%] cal E:a][ E:g][ cal E:a] ca] {ca]
ca] ca] ca] ca c ca] calcalcalc(a]ca ca ca caJ cajcalcalt
8 aB!a| a!aa$]b] Bb’]bﬁb 9c%° ] "édéic‘t'ﬂ %‘h d f‘]:] &8}"5‘&%@:&]] %al‘ea] AR ca] ca
] ca] ca] ca] ca] ca] ca] ca]ca]cajc aJca]c
a] ca] ca] d& cHre apbayeacER]at]een iSdaae<éhéde ¥@T 14T f $ 9250669 RFhehhh
i6i 7i Fi~iii}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] c&jahl £h¢ s &lloalsc alava]va] radeajé sheoaltc slefay Wi pg | fekikitkie |sgdpeBn} nm
mKnnnn) oboxooooo} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] calfcaflea] tayealtdainca] Fajc &xairbé cal talsapealdphipbe#82959<qt qqqqaqq
rTrrrs=sl sssssssst Rt ut | wgl gb] X] ] ca] ca] ca] ca] ca] c*a] ca] c™a] ca] ca] ca] ca] ca] ca
] ca] ca] cajauni ¢ak capalcalfcajon] eadnal cajnapes] ankc dinndwed o ¥t bhit thnuUUUU
uudvl v} v~vvvwQmwwwwwwmBx gxxxx} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] calicalcab £ak pal Gahe Al ©2d cRl eabmal ealCaor] cahstbaakealvneed Yy Zyyyz

223z:2zlzzzz222

R ~}eX ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
ol ool colLh] Kh] Eh ERE IRt ) Ca] cal cal cal cal ca] ca] cal 3w ot o caleal
pG{|Plul||}O}}}3~}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca #34f f H* 9! 10%

LlO%)h&.é% %40% h&' ( LlO%)h& ()- SS10% h& ()- 10% h&' () -

%10%#h#r¥&“3(‘§s gl vBPPll Mel }5Y 9@ G' 10% h&' () - 98g10% h&' () - 9S10%
h& ()-SMLO% h&' ()-M.10% h& ()-Lg 10% h& ()- M K-010% h& ()-.10%
h&'()-&,:10@6h&f()-8&310@6h&f()-&(10@6h&f()-&f&f 10@6h&f()-9L$3"10@6

h& ()-T}si KO10% h& ()-&10% h& ()-10 h10 h10 h’ 910% h& ()- &37! 10%

h&' () - &5F" 10% h&! () - 210% h&' () - Loi K- K93"10% h&' () - & ni 10% h& () - &810%

h& ()-9 10% h& ()-9310% h& ()-L 10% h& ()-' Z10% h& () - R*_i K- K&s! 10%

h& ()-9Y310% h& ()-9S: 10% h& () - &9!10% h& ()-9 310% h& ()-910% h& ()-9' ! 10%
h& ()-" 1 i K-K9,10% h& ()-9*'110% h& ()-9(3"10% h& () - 9&Z" 10%

P R ) I Z A r\A I\ NN 1 A PNA T



| 1098 () - Ji K- KF( 109%&' () - @) 109 ()-&$ 109%& ()- " 10% ()-& ! 109%& ()-

"109& ()- & 109& ()- Q2 f H 6#10%& ()- 4! 10%& ()- 0% NOV 2007

32M 109%' () - 0&! 109%& ()-. 109%& ()-y, L! 1093 ()- " *109%& ()- & i K6#10%& () -

T 110% & ()-L3!1 10% & ()-L 10% & ()-L' Z10% & ()-1 101010&9- 10% ()- G i K- K99:

11096 & ()-L Z10% & ()- L1096 & ()-9M 10% & () - 9#109% & () - L

110% & ()-Ly! 10% & () - 7p'|K—K9&1O%SWé) 9%: 110% & ()-9"z 10% & ()- 9y

1098 & ()-9s' ! HogRaryl- o sprceen DSRE 1896&P( L Wl K kiss 1% &0(1)@:9%
10% & ()-9 110% & ()-9/

109 & () -9, 1084 &0F) 20 HEDIBRALS - D6A0YLE (QpribeKASEL OV &h ( B- BLOYET )of 100& (

) - 8Z10%& () - 10" 10" 10" 9910% & () - &7: 10% & ()- % : ui K- KL, z10%&' () - L! 10%& () - L:

109 () - readDf@m( Lokd "R fded GA0%80( hadt k& €ip Y8E the jib is

vi K-KL* G' LO% () - 9(m 10%: () - L&L0%&' () - L$! 109%& () L™ Z100& () -of

109%& () - (; A0t baV £2om bein ,displaced. Ther no unexpecte

| K- KLO10%& () - 9Y 7t 1358 BT TiBatr ™ ea105a "t % 10%& TS o165 ()- L,

109%& () dl&gq_bg);gmﬁntmo%%ﬁe (}%ur&eﬁo%'%&c(a)uséd:m@fg‘ {1-9s

310% & ()

0, 0, 0, 0, 0,
(1331‘3,1%; 3 mtcaﬁyK Fered &4 HRI9UER I A& Lok 18 )e L d0% &
Z109% & () -"#\ #k###%]$ $i K- K9 10% 1(3) 9&G'10% & () - 9$10%& ()-9"3"10% & ()
- &f is suitable for sa and effective craneé work
F10% & ()-L 10% & () - 9F! 10%& ()-~$3%) =% %846 K- KIOMLO% & () - Y7mLO0% & () - &@
5-10% & ()-91
10% & ()-9."110% & ()-9,!'10%W & ()-9*! 10% & () - Re/eBAB& KOIMLOW & () - y10%&k
"()- 109K ()- 3109 ()-9s10%& ()- ' Z10%&' ()-10"10"10"&>&S&{ &&&&, " i K- KL@10
% ()- 910%& ()-L Z10%&' ()-LT10%& ()- 10%&' ()-L10%& ()-°
310%&' ()-,"'9'b" """ 6(e(i K-KL*:10%&' ()-L(g 10% ()-L&z
109 ()-L$410% ()-L"10%& ()-Ly
109 () - Y10%& ()-e((()9)s)))i K-K 910%& ()-9I 7' 109&' ()-LS5! 10%&' ()-L93g
10%' ()-9 1109 ()-L/109%& ()-L, T
109 ()-))))))*>*x*i K 910%&' ()-L! 109 ()-Ls:!10%& ()-93:10%& ()-9 10% ()-s
"Y10%&' ()-101010x***+)+ +++i K- KLS 10%& ()-L910%& ()-9
mMo%& ()-L 109%& ()- &10%& ()-Lg 109%& () -
10% ()-+, @z,,,-V-i K-KL(!109%&' ()-9&10%& ()-L$! 109& ()-L"mO%&' ()-L
F109&' ()-Ls! 10%&' ()-LY:1109%& ()-V----#\...iK-KO7G'10%&' ()-Lf5 109%& ()-L93
"T109%& ()-L 1" 1109 ()-9/109%& ()-9, 109%& ()-L*mlO%& ()-. ///
[T KO7G 10%&' () -
t110% o0& ()-!10% o0& ()-"!10% o0& ()-yl1l0% o0& ()-101010L9m" 10%&' () -// 0>0wW0000i
K- Kf 10% o0& ()-L10% o0& ()-3Z10% o0& ()-t!10% o0& ()-!10% o0& ()-4"10% o0& ()-"'
0% o0& ()-0%\ 11112<2i K- K¥L0% o0& () -#10% o0& ()-!z
10% 0& ()-!'10% 0& ()-'10% 0& ()-10% o0& ()-12z10% o0& () - <2t 2223N333i K- K4Z" 10%
"0& ()-f210% 0& ()-LO!10% 0& ()-3.10% o0& ()-,10% o0& ()-*GLO% o0& () -
10% o0& ()-3304142434B4{44f HAZ"10% o0& () 4" 10%& () - 10%& () -
109 ()-310"' 010' 010' 08' ' 10% 0& ()-6"'"!10% 0& () - 44&5X5555  Af H4Z" 10% vy 1090 &
()-" G 10%& ()-Y 109%9& ()-!'a0s10%& ()- p $109%& () -
"10%& ()-566/6j 666aBf H4Z"10% %ml0%I& ()-#!10%& ()-!Z"10%0& ()-!cnl0%& ()
-1 1090& () -10%0& ()-67: 7r 777" 8dEf HAZ" 10% y2! 109%0& () - 0! 10%0& () - F. #1090 &' (

10967& () -*1094T& ()-' 31094T& ()- " 8[ 88888888bC4AZ" 10% S1096& () -' Z109B& () -
10T 10T
10T810967& () - 62" 10967& () - 4! 10967& () - 89MP9999% dEBCAZ" 10% &F" 1096& () - 1096& (
)-& 10968&' ()-&S! 1096&' ()-& 109%6&' ()-&3"1096& ()-%~::::8:s:;
dEbC4Z" 10% 9F" 109%6& () - & z
10968 () - & 109B& () - & 1096& () - &109B& () - & 109B& () - s;
. <7<k<<dEbCAZ" 10% &*! 1096& () - (109%6& () - &y&10%B& () - & $109B& () - Y"F" 1096&
()-&@f#1096& ()-<< =D=}===dEbCAZ" 10% F7 1096& () -
1096& () - 3! 1096& ()- 0! 1096& () - & 109B& () -, 109B& () - =! >" >#>$>' >4>k>>bC4Z" 10
% 99s! 1098 & ()-L 10% & ()-$yml0% & ()-f&10% & ()- 105 105
105& 91096& () - >>?MP???dEbCAZ" 10% &109% & ()-910% & ()-9! 10% & ()- & 10% & ()
-9 10% & ()-Lfg 10% & () - 22- @@aa@BhC4Z" 10% ! (9" MLOY&' () - &f
109% & ()-9 Z10% & () - 9F
"109% & ()-9, Z10% & () - & 10% & () - @AbA} AAA" BAEDCAZ" 10% ! &010% & () -9/ ! 10%
& ()-,
109 & ()- & :10% & ()- & 10% & () - 9&109% & () - " B] BBBBBCCCXmbCAZ" 109 ! 3( Y1096 &
()- 10" 10" 10"99!10% & ()-9Y7g10% & ()-9@! 10% & ()- 93

"10% & () - CCKCOCCDAENhCAZ" 10% | l &310% & ()-LY

A NN A NN A PNA AL NA NA AL



10" &LOMLO% & () - 9 05 NOV 2002
7Z10% & () -i HHHI 21 s1 | dEbCAZ" 10% ! L! 10% & ()-L10% & ()-L! 10% & ()-"
10% & ()-Lyl0% & ()- "y 10% & ()-11J3JJJ24dELCAZ" 10% ! Ly
10% & ()-9snt 1096 & ()-9Y1 10% & ()-L@! 10% & ()-L&L0% & ()-° 10% & () - JIK;
KsKKK" LAEbCA4Z" 10% ! 9, " 10% & () - 9*nt 109 & ()-L(:!10% & () - 9&
10% & ()-L$Z"109% & ()-" 10% & ()-" L] LLLMPMVMAWKMIE: / 10"
10" &910% & () - &7! 1096 & ()-9S5: 1 109 & ¢HADMS: 104 & ()- 9
1"10% & ()-9.3"10% & () - XMYM M MVWM-NXY: / 10"s 10% & ()-"L10% & ()-s
10% & ()-SYY10% & ()-"10% & ()-9%Z10% & ()- 10" +NeNNNOBOPOUE: /
10" ssf10% & () - SLF10% & () -3
10% & () -B. M 1% &b( Lradlel (a3t 6+ 108681 0) 1RO E8uhted to a
10"11 &$10%&' ()- T&$100RE ()-!!&$10%& ()- ! &$109%8& ()-)!f $10%
& ()-Fs3 PRRP' 0pL 1

()- 19% e (hol éa ﬁe& £01S 0% ?§£39*10 &f()hféaaﬁlg&}%

10% & () -50910% & () -sl .1 10% & () -5, 10% &

10" I'L: ! 102 1 % 1
10% & ()Ols'%%%yné %é%ﬁ M‘%ﬁdﬁ%&l&@%&%“&iﬁ@&t FopdL g () - 92()
109&' L '10%&' 0Y%&' -dSSS. T TTdEbC 10"!'9, 310%& 9&10%&' L
& 00 | Pt 165608 B ) THS0TRD P IO Sthetlr
10" ! &, 10%&'() 9*MLO%& () - 9('10%&f(% of &109%&' ()-9 $ ! 10%&k ()-9F"109%&' ()-UV)V
VWY WHE P €1 0an g LeWERy@P 93T gaemPepsgTesPesf ively overhanging
109%& () -92GL0%&' ()-9010%& ()-9.Z"109& ()- WNWAGWNWAWA( XxY:/ 10 ! 109V&' () - sf
10%VE' () .upvg@%]/&ap)l @%@%@&-’Q yotf "10a4lkaCtipoosi ng -whDe] Xxreeed® /|  109f
109V () -310%V&' ()-Z10%v& ()-!10%v& ()-f 10%VE ()- 10%VE' ()- YYYYY7ZQqZZdE:/
10" 10%Vv&' I(3) £ ¥4 49%B'iM)t- MitIVE $uppobtOIPEN() dre D8 {)leBal areas Au
10908 ()-ZZZ"[ X[[[dE:/ 10FA4f
109%V&' () - d OAdEof) +B31 APYE L )and OYdet) bekiiViiEn(hen S, 10&WBec)t-dMaly N % (\ I\
b@10!'Y 10% & ()-@O0%N & ()-& |1 Z10% & () -

being determined depending upon overhang eccentric lengths

Eu and E1 of the upper and lower beam members,

respectively, so as to satisfy

El P X Eu

P X >
H'Au H'Al

where, when the burden of maximum load is lifted up, P is
a load applied on the load action line from the tip of the
jib; H is a width between upper and lower portions of the
jib at a mounting point of the luffing rope; Eu and El are
overhang eccentric lengths of the upper and lower beam
members at the mounting point of the luffing rope with
respect to the load action line, respectively; and Au and
Al are cross-sectional areas of the upper and lower beam
members, respectively, whereby an upper portion of the jib

is recurved toward the crane body when the burden of
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3. A jib crane according to claim 1 or 2 characterized

in that the luffing rope is mounted to the jib such that

it is substantially perpendicular to the load action line

of the jib when the burden of maximum load is lifted up.

4. A jib crane characterized in that a jib is mounted
for a luffing motion thereof on a crane body, an A-frame,
which guides a lifting rope to a lifting point on the jib,
comprising rear and front frames, the rear frame having a
sheave for the 1lifting rope at an upper end thereof and
being pivoted at a lower end thereof to a revolving frame,
the front frame being pivoted at an upper end thereof to a
portion of said rear frame backward of the sheave and

being pivoted at a lower end thereof to the revolving
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respectively, whereby the front frame is elongated to
displace backward an upper end of the A-frame when the

burden of maximum load is lifted up.

5. A Jib crane according to claim 4 characterized in
that a backward displacement distance of the tip of the
jib horizontally displaced backward due to backward
displacement of the upper end of the A-frame through the
elongation of the front frame when the burden of maximum
load is l1lifted up is made equal to a forward dilsplacement
distance of the tip of the jib horizontally displaced
forward due to forward tilting of the front frame when the

burden of maximum load 1s lifted up.

6. A jib crane characterized in that it has both the
constructions as claimed in claims 1 and 4 , the backward

displacement distance of the tip of the jib horizontally
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burden of maximum load is 1lifted up being made
substantially egqual to the forward displacement distance
of the tip of the jib horizontally displaced forward due

to the forward tilting of the crane body when the burden

of maximum load is lifted up.



