, €3e0v0| ppgLs”®subuTv[j N1 DESCRI PTI ON JI B CRANE Techni cal Field The present
|nvent|on relates to a jib crane and, nore specifically, to a jib crane
whi ch prevents a burden from being unexpﬁctedly di spl aced lift
of f or |aying-down of the burden. Background Art Fig. 1 |sl1 ummmmumm
showing a jib crane in which reference nuneral 1 denotes a traygling or
stationary type (shown in the figure is the traveling type) support base;
and 2, a revolving frame revol vabl \DESZIRIPTION 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 frane 2 in the crane body 4 haﬁ’mmmﬂmmmmm tion
to which ajib 5is pivoted for its luffing novenent throu pi n
6. Mount egrgnciRRAgg evolving frame 2 is a luffing winch 7 which«o@gks 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 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 z | ff'ng mﬁn&@_? eels or unreels the luffing rope 8 to cause

| uf fing i L ?% 5. Also nmounted on the revolving frame 2 is a

hoi sti ng

The present invention relates to a jib crane and,
more specifically, to a jib crane which prevents a burden
from being unexpectedly displaced upon dynamic 1ift 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 mounfed 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 10a and is fixed to the revolving frame 2. The



wi nch 11 which reels or unreels a lifting rope 12 which in turn is reeved
on a sheave 13.at the top of the A-frame 9, between the sheave 13 and a
 sheave 14 (lifting point) at the tip of %he jib 5 and between the sheave 14

and a sheave 16 of a hook block 15. The Tifting rope 12 is wound at its end
around a luffing drum (not shown), which cooperates with the luffing w nch
7, in a direction opposite to that of the latter. Driving the hoisting

winch 11 gassengawiwdlen lfesusperdasfideas thee hp@ff@hg%o%% to e lifted
up or down. The lifting rope 12 is unreeled by the |uffing drum when the

| ufting repgs8 nnmel@tblibheokulbing i ngh 7 to raise the jib 5, and is
reeled by the luffing drumwhen the rai'sed jib 5 is lowered into

substantial ly Hggbzm@ﬁﬂtﬁéTg#ﬁﬁ%ep£8¥5§kﬁgéiﬁgﬁméuifiggﬁg%éﬁgﬁﬁﬁgden 17

wi t hout changing its heig ero ° reevhng t rope 12
bet th t, the liftin oint .14 a sheave at, the upper
end of 't RATASPr Ao BT Fapd &\ AR P Redini Ea LHEF RS TRERod S ATHebh o d
[ t lifti 12 between the sheave at the lifting point 14 an
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lifting rope 12 from acting 3 as resistance to the luffing notion of the
jib 5 to petween the sheave 13 and a sheave 14 (lifting point) at

the tip of the jib 5 and between the sheave 14 and a
sheave 16 of a hook block 15. The lifting rope 12 is
wound at its end around a luffing drum (not shown), which
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 ralse 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 1lifting 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



facilitate the luffing notion of the jib 5 and enable snooth |evel [uffing
of .the purden 17. Fig. 1 shows the jib 5 of the jib crane in its nost
“raised position (wwth a luffing angle B pf the jib 5 to horizontal plane
being maximum . In this state, the jib crane can |ift up the burden 17 of
maxi mum | oad (or load rating). Wien the jib 5 is lowered to substantially
hori zontal as shown in Fig. 3, load of the burden 17 liftable is decreased
in terns aé resisdsactcervoenthéoddffEng. nidtshowmsof tipi gabl v kiwwn A-frame 9
mounted on the revolving frane 2 and conprising a front frame 9a with

rigidity aadiairedle ftrdrel @brvhhmatam | ¥KOS$i6e6t hamalersiee and acting
as a tension bar. Alsoin Fig. 1, the front frane 9a is a structure with

rigidity sndothe 1e8a01 f1@FE198 bE *nkeRHePa7 Wi th a smaller cross
sectional area. In the jib crane of Figs. 1 and 2 and when the jib 5 is

substantial l'y PQ%@.qu owd h@hérgﬂ) gnd & ﬁee];éﬁg&lrgﬁ‘ agd %t?:sOfn}olt%}te

A-frane 9 are subjected to conmpressi on an oads; réspectively.
When the jib 5.is raised tgwlift up the burden 17, .of maxi mum | oad (or | oad
rating), GﬁﬁeghPQélﬁﬁo%ﬂ 1thr as Lyfddngh apflentand &g edild5t 61 ar ge
tensile load, T. The ahove-nenti oned conventiognal jib crane generally 4
has a fo|\‘8wiﬁ§n§ra§b| negRGANEnMEXdMUN )y dfe i Stakes Eher HdY i b

crane with the jib 5 being raised without the burden 17. Wen the burden 17
of maxi mnuFeBgdcasy lift up the burden 17 of maximum load (or load

rating). When the jib 5 is lowered to substantially
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 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 9%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 frémes 9a
and 9b of the A-frame 9 are subjected to compression and
tensile loads, respectively. When the jib 5 is raised to
1lift up the burden 17 of maximum load (or load rating),
both the front and rear frames 9a and 9b are subjected to
lérge tensile load T.

The above-mentioned conventional jib crane generally



lifted up fromthis state, the crane body 4 and jib 5 are defl ected and
tillted forward.as i ndi cated by chain doubl e dashed |ines due to the heavy
“load. In other words, the tip of the jily5 is bent downward and the support
base 1 of the crane body 4 is deflected forward and the revolving table 3
I's deflected forward. When the burden of maxinmumload is |ifted up,
extrenely large tensile load T acts on both the front and rear franmes 9a
and 9b of habeaAffoldrawh@spsbbiemi.n Fhgwn2int lFeg.ear byatRe9koafid he
conventional A-franme 9, which is used as a tension bar and has a snaller

cross-secilineal i@ ahe i $ib esghhenqd thy tHe §anss | sehﬁgd rhi deRPWLtRGut N
deflection and forward tilting of the entire A-frane as indicated by

chain doubhg- dasaed lines wnkie RovEaraBh! ahedd el cibegt igns of the

crane body 4, jib 5 and A-frame 9 are greatest when the bur 7 gf

maxi mum | ' | Eﬁ% 4 £ h | i | raj sed, nthe dib. 5
approachegi‘ gkgzglﬁ{a , ngpgfgﬁr'%\/a?gg Fjépllizlfc%e%gn di}g{)éﬁcé g?‘%t t’?éﬁflép Bt he
jib 5 is eased in con tion with reduced. ] oad qof the_byrde 7
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ment i oned abﬁvg, when the burden 17 of maxinum _5 load is lifted up by the
jib Crane?af & C&%ﬁ?%xﬁﬂﬁ4F°jFBe heavy load. In other words, the

tip of the jib 5 is bent downward and the support base 1
of the crane body 4 1s deflected forward and the revolving
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 O of the jib 5 from horizontal plane.

As mentioned above, when the burden 17 of maximum



5 and A-franme 9 are deflected and tilted forward so that the lifting point
14 .at the tip of the jib 5 is displaced forward by a forward di spl acement

" distance +X as shown in Fig. 1. This caugses the burden 17 to be displaced

forward, by the forward displacenent distance +X, froma position
originally expected. As a result, in the jib crane of Fig. 1 and upon
dynamc lift off of the burden 17 of nmaxi mum | oad on the ground with the

hook bl ockoall hei ngfdé@nes bp aher it reand ertiwé thaneubday 1/, jie crane
body 4, jib 5 and A frame 9 are tilted forward as shown by the chain double

dashed |igeanas aneddmiiesl abeveeandcitha ndon ivedsebbbawa Ty Wl gy by the
forward di spl acenent distance +X, resulting in a problemof the burden 17

bei ng SV‘“EHebQE‘L%t&l’h% fgide Ve tt fe&abttri Ou g”u?%sﬂﬁg guls 5 %alds;}_iééee 24

the jib crane as indicated by t I n nes 1'n
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the formaéd d£SpE%¥3§¥H 5H§£fgggm2§t distance +X, from a position
originally expected.

As a result, in the jib crane of Fig. 1 and upon
dynamic 1lift 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.
l 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.



6. Thus, since the burden 17 is displaced when it is dynamcally lifted off
the ground or. laid down, collision of the burden 17 with any nearby

" structure or other problems may occur. Ig 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 on the object to be welded, which results in difficulties in

accuratel y postThueni ngride theckueddncaysas adpbhesuoihan arg itd me bei ng
required for the positioning work. Summary of The Invention An object of

the i nvena%[ﬁamii%athsprpﬂf'@'@daoi:'fbt%a@’rdﬁﬂ“d &P £598Saskml, Qﬂ?ﬁﬂldféfé‘xz_ of
upper and | ower beam nenbers constituting a jib are determ ned dependi ng

upon over jangn@c éﬁﬂ:iﬁnaihﬁ QBXtﬁ?##ﬁgﬂSf%ﬁb{8¥gr°Qe%ﬂ%%5¥bers such

t hat, when a burden maxi mum | oa ed up, an upper rtion of the

jJibisre 0 ne pod nd thus _a farward displgcenent

di st ance gggéigﬁg:ﬁgfné?f§€°du§8t% gggﬁaW§%ﬁqt¢ﬁ%fkﬁr$ﬁg h?aﬁ@q&xﬁﬁis
count er bal anced .w. t.h back i spl acenent di stance due to the

recur vat ufe® Fe}h@HQ€}t{%wx%£gﬁg Bgan@qy ,aﬁieP%B}tﬁP@ﬁQuﬂ%ﬁ unexpect ed
di spl acenent of the burden when the burden is dynamcally lifted off a
ground orP{argmgdiin a8y ahePPIBCEr hRebe weldedy  Hae §§Pééth&OQHu#$nvention
is to provide a jib crane wherein cross-sectional areas of front and rear
franes cofispilacesy the Avderanpomentddteds mkacedhonhtthe wirdrect bue dea of
maximum load is lifted up, the front frame is | engthened to displ ace
backwar d weldpger wiricchofre snel Bsf Lamdidifd cdulitsl es f bn wacdudiatellacenent
distance of atip of the jib due to forward tilting of a crane body is
count er bapbastedoniny atmckrockd dh8ptacenta PsévDeR B8¥€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.



to'the backward deformation of the A-frame, thereby preventing unexpected
di spl acement of the burden when the burden is dynamcally lifted off a
“ground or laid down by the jib crane. Agtill further object of the
invention is to provide a jib crane wherein determ nation of
cross-sectional areas of upper and | ower beam nenbers constituting a jib
dependi ng upon overhang eccentric | engths of the upper and | ower beam

menbers is carAi édrditer wisjecendfy thet i ndetrriomat § 0Booprorase secjiwnal
areas of front and rear franes constituting an A-frame, thereby preventing

a tip of &banpl kher¥mbesrgs i sebasedatheireadus feprehtMarignpadcad is
lifted up. Brief Description of Drawings Fig. 1 is a side view showing a

convent | 0almbiD ctraaitut fndl fn R-EdahedldlR, Vdeveohi A ALY (e 110

crane of Fig . 1, Is a side view show ng an e ajib

f t i b th
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d d f th Fi g.
= 2 2 iecigy S A oL R for
nbod f th t || be describe
w1 1 of oF BRCE FEoFs ANALFRGS. AFFQEvasd G RIARERAN SdRAARRS B o) | b

crane accordln% to the invention in which parts identical with those shown
in Figs. $1iBna2thee ddhdwel b9 fREWaade tiditekng cef nanerane dedly is

counterbalanced with a backward 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 1lifted up.

Brief Description of Drawings

Fig. 1 1s a side view showing a conventional jib

crane;



descriptions thereon are omtted. Detailedly described are only parts that
characterize the invention. Arevolving frame 2 in Fig. 3 has a front
“portion to which a jib 18 constructed asgshown in Figs. 4 and 5 is pivoted
for its luffing novenent through a support pin 6. Also nounted on the
revolving frame 2 backward of the jib 18 is an A-franme 23. 9 Aluffing
rope 8 froma luffing wwnch 7 on the revolving franme 2 and reeved on a
sheave 10a at Bdgupperierad ®idéheidwl bamanld -ofrdhme L8Vehe MA Y redEne i S
further reeved on a sheave 22 (nounting point) arranged at a |ongitudinally
i nter medi gkerper.tilzon of the jib 18. The jib 18 is raised up or down by the
actuation of the luffing winch 7 . The jib 18 has a truss structure with

upper and Iomepigga@ nEeher sy 29 gﬂgﬁ?§ﬁ§?£§§ﬂghiéhﬁiaﬁmeﬁta%% Qidiﬂg upper

beam menber 20 conprises a singl I ch overhangs upward with a

| ar ger ov g ri n jraxi mum spaci ng from | oad action
line 19, gﬁ?@% gbnngg%%d%.#?f?bggagggﬁﬁﬁfﬁiht the top of the jib 18 with
the support pig.6, at the nmountin oi nt 22 re, the sheave for the

| uffing rope 8pf|'§'n2‘ur‘?‘tseaa. 5 e|8%8 Bgarjﬁ%r?emg? B EBRpISeSTARS tHF ck

pi pes mhiﬁh oxsrhang downward with a smaller overhang eccentric length to
have a maxifum’spacing fromthe load action line 19 at the mounting point
22 of the luffing rope 8. Alifting rope 12 froma hoisting winch 11 in
Fig. 3 is reevBd9onSaighenkotiBomt viny ofpdheenbikfof hBig-f dane 23 as wel |
as on a sheave of the lifting point 14 at the tip of the jib 18 so as to
lift up or dowfighe 6bursden dirdei vhew kbokimgak sifppdhenmoldeacmappl i ed by
the burden 17 and acting on the tip of the jib 18 is shared by the upper

~0 and | odefobmarnimnizef sti2€ sbd;2andand eventual |y acts on the support pin
6 as if it passes through the load action |ine 19. Thus, the |l oad on the
jib 18 acts supsyantyi ald ya ad Dig vhew! 82d ta@l i¥tdme 19 $Rel Ral tdiadd fting
point 14 at the tip of the jib I8 is not restrained by the Iifting rope 12.
As a resu&f,FQELy3Lhe dead weight of the jib 18 is supported by the l[uffing
rope 8; the jib 18 can be easily raised up or dowmn by reeling or unreeling
the luffing rope 8. The nounting point 22 of the luffing rope 8 to the jib
18 is, as shown in Fig. 6, at a position where the luffing direction of the

rope is s apt.i.al | endicul ar . to.the | oad action line 19 when the jib
18 is rai %%%Err%fi%ur%\/c’vﬁpﬁ%%l‘b%rgﬂﬁ %Penin"rﬁﬂﬁ’r%%d being lifted up. In
the structure gegcribed above, assuning that, as shown in Fig. 6, Pis a
conpr essi on | o50PRAMEIE HrPE hERE oLBVERLLGR Midel e cdesgEiped WY the

burden 17 of maxinumload; His a width between upper and | ower portions of
the jib 1BehereREemdenttihg) Poawlngs.of Fige.| gf tiond r¥pW 8ANEU i s an
overhang eccentric length of the upper beam nenber 20 at the nounting point
22 of theembedingnitoms & thik herapadageoirding ko 1the Elnvengiimn am y an
over hang eccentric length of the | ower beam nenber 21 to the |oad action
line 19; viech pactess-degctiomhl whthathose 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.



of "the upper beam nenber 20 conposed of the single pipe; and Al is a sum of
cross-sectional areas of the | ower beam nenber 21 conposed of the two

" pipes, then stresses Qa and Q of the upper and | ower beam nmenbers 20 and
21 are Qu=P X El and Q 1=P X Eu respectively. H-Au HA1 In the above , if Q
a=0Q1 thenthe ,jib 18 substantially maintains its state indicated with
the solid lines in Fig. 6. On the other hand, to satisfy Qa > QI, or
Formula (1) whAchuf€ind Fop&XhAvom BXwAEing (Winchhe enosgresecti onal
areas Au and Al of the upper and | ower beam menbers 20 and 21 are

det er mi nededependigG+ied 1 hgnaveelyad KFHhEal8NIbhS U A difpepl the
upper and | ower beam nenbers 20 and 21, respectively. That is, as shown in

Figs. 4 tgnl, owhemd w.py&ﬁ@aaglsm%fer i:fﬁ\}oeﬂgmingyaﬁ.@d 2EL Ple N, ypper

and | ower beam nenbers 20 and are set larger smal ['er,;” respécirvely,
to make | a atj e, Qv ccentrigc,lengths, then the
cross-sec?légﬁéld grneadsos&ﬁé%‘tr’]% %\? gbg{ﬁﬁ‘giﬁﬁp 1o dh )I?jﬁgﬁngggmeﬁbrﬁ)ers 20 and
21 are set smaller a | a r, respectively; when the qverhang eccentric

| engt h EUESng‘ﬁél%dﬁﬁg&%e%ﬁfﬁiéﬂﬁgFggﬁ i@??éd@ Rbsthandid did-ar The 12

di mensi on io t he overhang_eccentric length El of the | ower beam nmenber 21,
then the é+Bsd8sd& iTHHASAreR AF §PvthdYudie aetvehtaBerf2dhes set smal |
relative to the cross sectional area Al of the | ower beam nenber 21. Thus,
as describe8fapsv@inch skt the cross-sectional areas Au and Al of the upper
and | ower beam nenbers 20 and 21 depending on the overhang eccentric

| engt hs Eu andTBe Jfibt H8 Uppera abdubswst ruedmmenketls @ppamd adll, lower
respectively, for satisfaction of Fornmula (1) causes the jib 18 to be

def or ned, bahmnmembeny den addnaxi emshoad iin IFf§ed wpanaush thak the upper
portion of the jib 18 is recurved about the nounting point 22 of the

\Uffing repped beeal hdiies! 20ccbagyibeds Syl doihediendmidn i 0. 6.
As a result, the lifting point 14 at the tip of the jib 187is horizontally

di spl acedopagliungs Ripwdics RAckias d1drSRIACR T ol SLBBER trte MU, the
nmounting point 22 of luffing rope 8 td the jiI ?. IS, as shown 1 ig. 6,
arranged @ Ra08Sh hWdk MMGh SspAELhYT FLag AdSFdor 8l 118" qRe Sish

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 1lifting point 14 at the

tip of the jib 18 so as to 1lift 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



substantially perpendicular to the load action Iine 19 when the jib 18 is
rai,sed with the burden of maxi num|oad being |ifted up. Thus, luffing | oad
“for the luffing rope 8 is prevented fromgaffecting deformation of the jib
18. The jib crane in Figs. 3 to 6 is operated as follows. Prelininarily
obtained in the conventional jib crane 13 shown in Fig. 1 capable of
lifting up the burden 17 of maxinmum | oad (alternatively |l oad rating) of,

for exanphed 20Wer; beam heefbewsr dodiand areeaid desbarea 1y owhish the
tip of the jib 5 is horizontally displaced forward when the crane body 4 is

tilted fotmer dupibrithepin beSabsidetiar pribddd NehhsubHr d88 1oLf J@xighm | oad
being lifted up. On the other hand, in the jib crane shown in Fig. 3 having

maxi mum | eadel it abirg@f, dHY FIRAEPLR. +RE0 fun UNE HVEL NARERGRETHT1S
bg 20 an ,

| engt hs Eu and El of the upper and | ower am nenber s

respect i Vghyn gangdl ;\goegé] S T8 1903! 13 §a5 ﬁ’&?ﬂﬁh@%}%&t&rﬁ%ﬁb"ﬁfﬂgi{‘&

| ower beam neftbers respectively, in . c the iib 18
P B BB RS9 e A BERS TBH mafobt
lifted uDi'ope 12. As a result, only the dead weight of the jib 18
is supported by the luffing rope 8; the jib 18 can be
easily raised up or down by reeling or unreeling the
luffing rope 8.

The mounting point 22 of the luffing rope 8 to the
jib 18 is, as shown in Fig. 6, at a position wheré 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



Here, in order to set the stress Qa at the left-hand side larger than the
stress'f. 1 at. the right-hand side in Formula (1), the over hang eccentric
“length El is set larger or the overhangigccentric 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 14 same time. As a result, the jib 18 is always

def or med afdthecupyped vt dnéfibeer a0e dnhosedhen the Bunhdare Ligd; maxi mum
load is lifted up, so that the deformation of the jib 18 can be rected in

one direcgh@naiFulst Rersumi éh £88R8CLeR itdMal idLda9 8% WE% By, Rf

maxi mum | oad, the backward dlsplacenent di stance -X by icht t|p of t he
jib 18 i aced al Ly rd due to_recuryate deformatiqn of
the jib i‘gg}tng\%r 3ﬁt ﬁ'}e&[ rgér)%& bé%iyt?f%l S setpitpesoe Bl ARERESSP eqHaFn%n
absolute 8qéue tp the forward | acenment di stance +X Qg which the tip of
the jib 5°i g?ﬁcgg PEET Y e?ob?BWwEFH n% 4y ¥4t hé @8Fventiona
crane body 4. This causes the displacenent of the tip of the jib 18 to be
cancel | ed sod%%?wﬂthe di s Iage tEdlstance of the tip of the jib 18
becones m’H7 As; de Hen st NEESPREAGAF d and backward

di spl acenent dlstances +X and - X mhen the burden 17 of maximumload is
lifted up are counterbal anced, the displacenent of the tip of the jib 18
can be suppres¥ndthe mibwveim Bf s6 wpon 1,i fthery tiie bgidens 17 of different
magni tudes cl ose to maxi num | oad. Accordi ngly, unexpected displacenent of
t he bur desubgtastdadieimaineatns edtehetatee inddeatdd witty s edldyd
lifted off the ground or laid dowmn to a predeternined position by the jib
crane. 1bndbenn Fiimce ¢ he nounting point 22 of the luffing rope 8 to the
Jib 18 is, as shown in Fig. 6, at the position where the luffing direction
of the rope 8 S I er pgng tp..t Qe Clly |ne 19
when the jib 1%ﬁ| gﬂrgaﬁ)g:g%ls\n}%%n?heegu EEE%" rg;.l):(ll rgmr(r)l] oaggbierl %8“4 afted
luffing | opf ghitheslguf fing rope 8 is prevented fromaffecting recurvate
defornatlon of the jib

El s pX Eu
H'Au H Al

P X (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 E1 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



18 'so that the jib 18 can be securely defornmed. To confirmthe operation of
the jib crane in Fig. 3 according to the invention, deformation of the jib
“crane was sinul ated based on data of actjgal cranes. The result was conpared
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
fromthe center of the revolving table 3 to the lifting point 14 at the tip
of the jitim8nsiio7d the naieprHanigoatdent £DEPIEA§EANELORE Rhof16her
burden 17 is 200 t; a cross-sectional area Au of the upper beam nenber 20
is pipe opbam eemBRirer2 #06tRefiMtKe! Rirdeessedt oL =a2e@0AUH%E fhe
cross-sectional area Al of the | ower beam nenber 21 is pipe outer dianeter

812.8 nm Xy Pe hClRs Membdt X28 REPESt s%%ﬂlﬁréri@tiae %ert'iﬂl%ﬂ% %En”' c

| ength Eu of the upper beam nmenber 20 is 4,300 mm and an overhan

sccent! | Cob8RALAL Hed h£1'8¥"e"thge§'$'d£§“bo§] f mbfibdr299 M 16 O the

ot her hand, e convent1 onal b crane s 'g-""I, ajib revoLV|Rg
radius is 27.5 and | mum f _the burden IS 200 t. For each of the
jib crane acco?ghﬁg ﬁ§ %P?ﬂb%ﬁ?. °¥fd 1% Tohv ?lSﬁ&FﬁWﬁ?95¥ﬁﬁﬁlan

nt of dIS | acenmen
amou % u and Al of the upper and lower beam members 20 and

21 depending on the overhang eccentric lengths Eu and El
of the upper and lower beam members 20 and 21,
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 Jjib crane in Figs. 3 to 6 is operated as follows.

Preliminarily obtaiﬁed in the conventional jib crane



of ‘the tip of the jib when a burden of |oad of 200 t was lifted up was

obt ai ned, ‘and the'results are shown in Table 1. In Table 1, positive (+)
“and negative (-) signs nean displacenentg forward and backward of the
crane, respectively. Table 1 Invention Conventional Anmount of displacenent
of lifting point due to - 169 mm + 188 nmm deformati on of jib Anount of

di spl acenent of lifting point due to + 204 nm + 204 mm defornmati on of crane
body | n Tshbenlinadda.dihgcapabhe pifb 1aFaim@iup hehe NnBantiean,1 1 hee anount  of
forward di spl acement of the lifting point due to forward tilting of the
crane bodiak$mambIlcd | @dleFREBLOENY AR At PRgkVeE] FogUleddinfple,
deformation of the jib 18, leading to a total anount of di spl acenent of

only 35 MiboCRNt 4 kHd {duward hOLBh Mt Oy diaRbacerRRy Qnidig 1110100

poi nt of the conventional jib crane’is o of the bot 17

351392 = 0,089 Qe flpaney { Bl o RSN ApFOETLadal @R Lgvent i on

can reduce the displ acene anount ~of “a ‘bur 0 apbou a very

ngLlagLS %ﬁegggté¥gﬁg“boé§ geigrkgi%é%x¥§%w§% anéh%hLOQQ%w% is
deformed with the burden 17 of maximum load 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 El 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, in the Formula (1) or

E1l 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



di stance +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
‘dlsplacenent distance -X of the tip of tjhe jib 18 due to recurvate
deformation of the jib 18, securely prevented fromoccurring is the problem
of the burden 17 being unexpectedly displaced when the burden 17 is
dynamcally lifted off the ground or laid down by the jib crane.

Accor di ngbgmeatdmeat e Agos trexing, ofthéhgibunden sl aiwayacabebamed tahd
remarkably inprove workability in, for exanple, positioning and welding a

steel bl opécubveidh@owd¥Evens | epaak %@Weptvmﬂe:@'@ﬂéaﬁ%ﬁ% qf7 tde burden
17 when it is dynamcally lifted off thé ground or laid down also enhances

L2y R ke RS B A APt YL,

according to the inventio ating a
revol vin

and 28. %Hﬂ’a% Zan' e g@ﬂ@gFeZP’ih“ 'r:,' 9 %% rear and front frarres 25

e rear frane eqU|ppe %ﬁﬁ end with a sheave 13 for
alifting rope,l2.and is_.pi.voted at %8 end vi a |n 24 to the
revol vi ng fran%uft%fﬁé f?%ﬁ?e?Fa 5% %doﬁt PFsbﬁﬁﬁE?léh vi a
a pin 26 tg t he rear frane at a_position adjacent to an upper end of the
rear fran®® 283XiRUm JQad¢ o l?‘ﬁebBFHWEEdt P RIRC YRR edig teachack vy d of
the sheave) and is pivoted at its lower end via a pin 27 to the revol ving
frame 2. WheChedhef tdm of5 the cohbt LBuded digmkaeed hargeontrdsy secti onal
area Ab and a greater rigidity; and the front frame 28 is constituted to
have a snpatkvardodsiesdnt imechreate Aefamhatlossofi ghdi b 18 toward
the crane body 4 is set to be substantially 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 1lifted 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.



In"the structure descri bed above, when the burden 17 of maxinmumload is
lifted up by the jib crane of Fig. 3 (state |1), 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 bacthend efinde tHheaneundiay podntp@zr endihé Lhefiery fopee 25.
In the above, assuming that Tf and Tb are tensile forces acting on the

front andgrear theaae 28 angl, 28s sRSRBCHINVE Vg . ad At eRd AR AtSon
cross-sectional areas of the front and rear franes 28 and 25, respectively,

' f " 28 and 25 19 are Q
(o onaiEReCthet el holal FECEI! SN Hogd 2FESZ0 A7

f=Af and Q b= , respective re, to sati rmula (2) or _Tf _Thb

A~ Ab ~subéganté%ggs%géééﬁafgﬁ&i&%n@o a}:rheaié“%@f‘é‘%gi‘gng‘;}etgéﬁ]‘;sf ont and

rear franes an erm ne respective ally, as

[ ' [ d_Af of the rear and_ front
??gﬁgs'ggﬁﬁgh Zhetgqgnf§sige§g ggglw%% a%ﬁgjgﬂkden of maximum load

being lifted, luffing load of the luffing rope 8 is
prevented from affecting recurvate deformation 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 jib crane
was simulated 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 lifting 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 El of the lower beam

member 21 is 1,200 mm.



28 are set larger and smaller, respectively. Such setting of the
cross-sectional areas Af and Ab of the front and rear franmes 28 and 25 for
“satisfaction of the Formula (2) causes e front frame 28 to be el ongated
when the burden of maximumload is |lifted up, so that the A-frame 23 is

defornmed as shown with dotted lines in Fig. 7 such that the

upper end of

the A-frame 23 is displaced backward. The defornmati on and backward
di spl acenent obnt heupptrercntand, t ha Ankr aonvwsh €ooBEs §h8 jcidankd to be
pul | ed backward by the luffing rope 8, which is reeved between the sheave

10a and mBHBWhNAnP®IY. 22, i 8 §i8. rdvoiSald ki ds okl 2entaly, bagkyard
di spl acement of the Iifting point 14 at the tip of the jib 18 by the

backwar d gbgPhame dcg§t@ﬂgeb%§dgﬁoigow%dmgflthe dotted lines in Fig. 3.

The jib crane wth the A-frane wn in Fig. 7 20 wi Il

be wor ked

bel ow. Prelim il bt ai i h ti ji h in Fig. 1
capabl e of 111FPEqousH Tt nrtent b7 g AR T Tl B e 5 dhad
| acenent di stance +X by

ti fo.f | 00 t, . i.s the f d di
\r/vﬁi Icﬂg% hga?gp%épeﬁﬁqe%téo?gi h%%‘ﬁz&ﬁ%&ielo';m% s"’ti?‘i’;i‘i’gﬁ PEr AdS®LArEMe™He crane

body 4 is %il ed forward and the Lib 5 1is deforned with the
maxi mum | 95dtB&i AP 9% P epiienw

burden 17 of

B8 &t RITARPE i hoefleofi BO& dheva? Fig. 3

with the A-frame 23 shown in Fig. 7 and having a maxinumload liftable of,
for exanpléftedoup wask ebiatnedet Apdalther eesy¥tsinarabsbownhd if riaklend

rear frames 28 and 25 which satisfy the Formula (2), or _Tf

_Tb Af ~ Ab ~~~

( 2 ) arelsetImuTabibatl,t posippere efd) oantihaedaftiare @3) i sigasomeath and i s
di spl aced backward to di spl ace backward the upper end of the jib 18 when

the burdefdidplatemeritiinforward and backward of the crane,

respectively.

Table 1

Invention Conventional

Amount of displacement of

l1ifting point due to - 169 mm + 188 mm
deformation of ijib ‘

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. Mre specifically, the cross-sectional areas Ab and Af
of ,the rear and front frames 25 and 28 are set smaller and | arger,
“respectively, to make the stress Qf at ythe | eft-hand side |arger than the
stress Qb at the right-hand side in Formula (2). As a result, the A-frane
23 is always deforned backward when the burden 17 of 21 maximum |l oad is
lifted up, so that the deformation of the A-frame 23 can be directed in one

directionzsfFgokheés, owosbh,r 4BARH nicaddechatt tha ofint RE-dHE d8cdFa®hgmaxi num
| oad, the backward di spl acenent distance -X by which the tip of the’jib 5

i s di spl acedther iiaeidrad i om bagkvwebdudee tine e VaAEEmda oMM & 4he
A-frame 23 is set to be substantially equal in absolute value to the

forward dhaphaaeiRNtauliet angel +X, by w&nﬂﬁ%;@%lgg%%%ﬂem 8 S spl aced

forward due to forward tilting of the crane the conventional jib
crane. This capge | Spl nt the.tip.of the j.ib 18 to b
cancel l ed so tﬁgtaﬁ%§%ﬁ%%¥d%§§g§f 5?&F§n3g%£%?§¥é{$ph8fp ﬁS%W%P 8
becones ninipum As described, above, .sincg .t orwar d _di spl acenent

di st ancena%g%nf’ﬁe +t){jp°%fh?7‘|et?1pb°§ &318 ok gﬁ‘evé‘f‘%lm?f’l frryagd thkltdnge
body 4 of %h% conventiqnal jib crane is counterbal anced with the backward
di spl acenBht tBEsCLAE -BOYY ¢hett theoconyentipnal giibt sTageurimt e
deformation of the jib 18, securely prevented fromoccurring is the problem
of the buffBRte¥bRdianseamhdxpethedbicivagids bt mheeenaa thdigdmance j <X
dynamcally lifted off the ground or laid down by the jib crane.

Accor di ngp¥y, thecidm @fposhe i Hhbng8ofluehd douretmrridt é sdefiormattdtcad dH

remar kably i nprove workability in, for exanple, positioning and welding a
steel bl otke Fubt1&, sedirelpvppeiventeld Wrpestedrdinpgl agermd of the
burden 17 when it is dynamcally lifted off the ground or |laid dow al so

enhances pabblygm B hheWbkra&xenp! beiad idhéﬂ%@ﬂ@&ﬂ%ﬁ&%% 19Rd I hegh above
e

are cases where the structures of the jib 18 and of t rane 23 are

al ternatiygbypadarn®d 7 HYey¥PhamdERENY Nali Yy Yt h\?h%ag%h%%“.tdxorﬂi@r €as

Al and Au of the | ower and upper beam nmenbers 21 and ependi ng upon the

overhang g668NHY & nleSNGLNS nd E1 of the upper and | ower beam nenbers 20
of the jiﬁ 18 ?egpgépgvgfﬁgygg'shomm in Figs. 4 to 6 may be carried out

concurrently mﬁ&ﬁo%ﬁ&%d%%fﬁaééﬁig£gsgbgg%yaﬁ¥%gE%Faghéfb%ggéﬁjfg £§e
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



front and rear frames 28 and 25 of the A-frame 23 as shown in Fig. 7. A so
in this case, the tip of the jib 18 can be prevented from being di spl aced
“when the burden of maximumload is lift g up by the jib crane. It is to be
understood that invention is not limted to the above enbodi nents and t hat
various changes and nodifications nmay be made w thout departing fromthe
scope of the invention. For exanple, it is applicable to various types of

jib cranefrShap&samed 28 nessponstand aitha dd kipwért Rdj VR aard gie 26 ffame
are not limted to those shown in the figures. Industrial Applicability

23 Forvar ¢hdi splaaC e 025 3ati B 9bsd titidh UiP1dOeh e ¥Br dnt iuﬁdg&gu%{da fib

crane body is cancelled when a burden of maximumload is |i so t hat

the tip ofet bRef HadsS #¥ @g%gdgaaowa%ie&g 4 %\‘ﬁégni gaiegt%f?% &nd!°

unexpect ed di spl acement of t urden is caused _ ynan1$allyd
| 17ted of (nbDge0aauNd Ol B da By WA e | Safll' 18PbE e S € 2
its lower end via a pin 27 to the revolving frame 2. The
rear frame 25 is constituted to have a larger cross-
sectional area Ab and a greater rigidity; and the front
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 0b of the front and rear frames 28 and 25



1., A jib crane characterized in that a jib nounted to a crane body is
supported for, uffing novenent thereof by a luffing rope nounted to a
“longitudinally internmedi ate portion of tjge jib, the jib having a truss
structure with upper and | ower beam nenbers respectively overhangi ng upward
and downward of | oad action |line which connects a lifting point with a
support pin, cross-sectional areas Au and Al of the upper and | ower beam
menber s, respecti¥ |y, being t erm ned dependi ng upon overhang eccentric

| engt hs Egrand £1-9f $he uppfr—and I%e@@mwr‘mers, respectively, so as
to satisfy E1 Eu H-Au ~ PXHHR where, when the burden of maximumload is
lifted up, Pis a |load applied on the load action line fromthe tip of the
jib; His a w be rdd of the jib at a nounting
poi nt of the nggieﬁg%%%ﬁngﬂglbg@u&\%r ia)(r)lg&éccentri c lengths of the
upper and | ower beam nenbers at the nounting point of the luffing rope with
respect t®fthge Tbhad action line, respectively;, and Au and Al are

cross- secAfondlAlr eas ok t he upper and | ower beam nenbers, respectively,
wher eby an upper portion of the jib is recurved toward the crane body when
t he burden_ of 25 maximumload is lifted up.. 2. Ajib crane according to
claim1 chBfafressrapitiemat arsaskhdr @#ngd s&ﬂa‘%’én’éh? frondnandfred® tip
of the jib due to recurvature of the jib toward the crane body when the

bur den of ERaRPRUAS A | 35 | areecdetiprind neghe regRe¢ctbvelor ward di spl acenent
di stance of the tip of the jib horizontally displaced forward due to
forward tiltinjoue tsipechfiheabbyly aseshown Hur delg of 7 pakheurrosad- is |ifted
up. 3. Ajib crane according to claiml or 2 characterized in that the

| uf fi ng repetisnalunireshd cAb hanili RfseEh Hhwirddr i Snaubsbart iHdnes 25
perpendi cular to the load action line of the jib when the burden of maxi num
load is |28t agdeUetd 1ardgdP Shanemahaedct Hdgfsbtivegt a jib is nounted
for a luff ing notion thereof on a crane body, an A-franme, which guides a

lifting rope tQuéh”&@ﬂﬂﬁhdng“tﬂﬁeEQQSjngﬁﬁ?ﬁﬁ%f!&ﬂeﬁgaﬁfagiérfﬁn

frames, the rear franme having a sheave tor ting rope at an upper end
t hereof a LN i tﬁﬂi I nd t her tp a reyqQlving frane, the
front fraﬁg Eglbngr%nﬁte g]%e%l %%%@F%e%(? t%néf(e)%? f%rasﬁﬁﬁtsif&f’%&o%a?% rear
frame backwargd of the eave and in i voted at | ower end thereof to
t he revol‘\g/tllﬁggor L"'Fe'ra , %?‘6@%%25& %ﬁ%nta %fggn oaReofMIF Mt and
rear franes, rﬁggeﬁﬁvequg, bei n% set to satisméi Tf __Tb Af ~ Ab where, when
the bur de¥RgP i qeoh LT SMERLPER deadrisiklfhedr Pt e 89 It atorthe
acting on the front and rear frame of the A-frane, respectively; Af and Ab
are the choksaBectidordsl dafexmed aReshowm wiid réattedakdnesr dapdtigvel y,
whereby the front frane is elongated to displace backward an upper end of
t he A-fraheswhabnthiad Mhreledppér nardnod Ithed A-sEfam¢e e23ups Gisplddedrane
according to claim4 characterized in that a backward di spl acenent di stance
of the tilpackwalnd.
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 10a 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



jib horizontally displaced backward due to backward di spl acenent of the
upper end of the A-frame through the elongation of the front frame when the
“burden of maximumload is lifted up is pgde equal to a forward displ acenent
di stance of the tip of the jib horizontally displaced forward due to
forward tilting of the front frame when the burden of maximumload is
lifted up. 6. Ajib crane characterized in that it has both the
constructwond ae clcxkedl belewai ns 1 and 2, the backward di spl acenent
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when the crane body 4 is tilted forward and the jib 5 is
deformed with the burden 17 of maximum load being lifted
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 T .
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 lifted 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 0b at the
right-hand side in Formula (2). As a result, the A-frame

23 1s always deformed backward when the burden 17 of
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109 () ﬁqé 191.{@641) 1% 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,
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setting of the cross-sectional areas Af and Ab of the

front and rear frames 28 and 25 of the A-frame 23 as shown
in Fig. 7. Also in this case, the tip of the jib 18 can
be prevented from being displaced when the burden of
‘maximum load is lifted up by the jib crane.

It is to be understood that invention is not limited
to the above embodiments and that various changes and
modifications may be made without departing from the scope
of the invention. For example, it 1is applicable to
various types of jib crane. Shapes and dimensions and the
like of the jib and the A-frame are not limited to those

shown in the figures.

Industrial Applicability
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dynamically lifted off the ground or laid down, which fact

is suitable for safe and effective crane work.
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upper and lower beam members respectively overhanging
upward and downward of load action line which connects a
lifting point with a support pin, cross-sectional areas Au
and Al of the upper and lower beam members, respectively,
being determined depending upon overhang eccentric lengths

Eu and El1 of the upper and lower beam members,

respectively, so as to satisfy

E1l Eu
PX—— > PX
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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when the burden of maximum load is lifted up is made equal
to a forward displacement distance of the tip of the jib
horizontally displaced forward due to forward tilting of
the crane body when the burden of maximum load is lifted

up.

3. A jib crane according to claim 1 or 2 characterized
in that the luffing rope is mounted to the jib such that
it 1s 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 lifting 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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where, when the burden of maximum load is 1lifted up, Tf
and Tb are tensile forces acting on the front and rear
frame of the A-frame, respectively; Af and Ab are the
cross-sectional areas of the front and rear frames,
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 lifted up is made equal to a forward displacement
distance of the tip of the jib horizontally displaced
forward due to forward tilting of the front frame when the

burden of maximum load is lifted up.

6. A jib crane characterized in that it has both the
constructions as claimed in claims 1 and 2, the backward

displacement distance of the tip of the jib horizontally
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substantially equal 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.



