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.. 5The present invention pertains to a crane, and more particularly to a crane for unloading freight such
as coal, iron ore, and the like, using a bucket. Background Art 0002 10Freight such as coal or iron ore
carried by barges or the like is unloaded with the barge moored along a wharf. The unloaded coal, etc.
is carried to a predetermined location by a conveyor installed on land. Jib cranes of the type set forth
in Patent Cigfesmensl dleampreitigationiely used for such unloading work. 15 Prior Art References
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Technical Field
0001
5 The present invention pertains to a crane, and more particularly to a

crane for unioading freight such as coal, iron ore, and the like, using a bucket.

Background Art
0002

10 Freight such as coal or iron ore carried by barges or the like is unloaded
with the barge moored along a wharf. The unlcaded coal, etc. is carried to a
predetermined location by a conveyor installed on land. Jib cranes of the type
set forth in Patent Citation 1, for example, are widely used for such unloading
work.

15
Prior Art References
0003
Patent References

Patent Citation 1: Japanese Patent Application Unexamined Publication
20 2002-53290

Summary of the Invention
Problems the Invention Seeks to Resolve
0004

25 When unloading shipboard coal or the like onto a conveyor using a jib
crane, it is necessary to lower a bucket attached at the end of a jib crane wire by
feeding out the wire, fill the shipboard coal into the bucket, raise the bucket by
hoisting the wire, and move the bucket over the conveyor by rotating the arm in
the horizontal direction.

30 However, because of the extremely long time required for this wire



Problems the Invention Seeks to Resolve 0004 25When unloading shipboard coal or the like onto a
..conveyor using a jib crane, it is necessary to lower a bucket attached at the end of a jib crane wire by
feeding out the wire, fill the shipboard coal into the bucket, raise the bucket by hoisting the wire, and

move the bucket over the conveyor by rotating the arm in the horizontal direction. 30However,
because of the extremely long time required for this wire outfeeding/hoisting, horizontal rotation of the
arm, and sodeifiggdinwagisting, duxizamiad fitatieniefdwasomang 60d6rBT ke lorstiogtohveation was

undertaken g} {lﬁgl‘“ étlrsl E?nbO\c/:S rg%liems, and enables the work of unloading coal or the like with a
crane to be performedin a shor tHie Means for Resolving the Problem 10 0006 The crane of the

present invention is a crane for unloading freight using a bucket, comprising a base portion; a crane
main unit portion erected on the base portion; an arm connected to the crane main unit so as to be
rotatable in #%ertical direction; and a conveyor mechanism extending in approximately the 15

horizonial direction A he.cianG RN RS MR WTRIRINJPHBUKSL S Srigried to a wire

suspended from the end of the arm, and wherein the arm and conveyor mechanism are at all times
rotatable in Hrel reratdetatidredirnémiodding samiecstsestikinatitin plenanviets, eepdirfectioadin which

the arm extends matches the direction in which the conveyor mechanism extends. 20 0007
in a short time.

Means for Resolving the Problem
10 0006
The crane of the present invention is a crane for unloading freight using
a bucket, comprising a base portion; a crane main unit portion erected on the
base portion; an arm connected {o the crane main unit so as to be rotatable in
the vertical direction; and a conveyor mechanism extending in approximately the
15 horizontal direction from the crane main unit below the arm; wherein the bucket
is connected to a wire suspended from the end of the arm, and wherein the arm
and conveyor mechanism are at all times rotatable in the horizontal direction
around the same axis so that, in plan view, the direction in which the arm
extends matches the direction in which the conveyor mechanism extends.
20
0007
in the present invention thus constituted, the arm and conveyor
mechanism are rotatable in the horizontal direction around the same axis so that,
in plan view, the direction in which the arm extends at all times matches the
25  direction in which the conveyor mechanism extends, therefore the bucket can be
moved between the position at which coal is filed and a position over the
conveyer simply by rotating the arm up or down, without performing the
operation of outfeeding or hoisting the wire using a wire feed outfeed device, or
rotating the arm in the horizontal direction. The wire outfeeding/hoisting by wire

30 outfeed device and rotation of the arm in the horizontal direction which were



In the present invention thus constituted, the arm and conveyor mechanism are rotatable in the

., horizontal direction around the same axis so that, in plan view, the direction in which the arm extends
at all times matches the 25 direction in which the conveyor mechanism extends, therefore the bucket
can be moved between the position at which coal is filled and a position over the conveyer simply by
rotating the arm up or down, without performing the operation of outfeeding or hoisting the wire using a
wire feed opffedaurdyiextieretutigerroamimngéiizeaal dnading orerdleR WdEething/hoisting by

e feed oedS RSB T Hzonel tRbwing e e
extremely (e e A e ool LR o e A Ao AE AL ARGEAEME b

the operatiatanfyeiatiigrine dumry g wiokliyans asil belpadienestyatiy g diaklye tberdedlautlrading
operation can be carried out in a short time. In particular, in the coal unloading operation the wire 5

ouffeed/hoidting Gflerdtidf by hirtABlifteal dbviddandeRe o6 BetheRFAYRThMori¥6iRal direction
were repealsehmanh i LSIRIBER WYl He AR SloBHigaRUNRAAS 1FTRE Bisset invention

preferably further comprisé€s a wire oufféed device capable of outfeeding and pulling in wire, with the
conveyor cdhaduigdantéaia reniomaieremiepeatad orimnyotiatedsie netfedone aerdkdtiwe dizadhiens. In
the present ingentioF hus constituted, even if the volume of coal decreases, by rotating the conveyor

downward & ?f% H%Wi \j the wire

0008
10 The present invention preferably further comprises a wire outfeed device
capable of outfeeding and pulling in wire, with the conveyor connected to the
crane main unit so as to be rotatable in the up and down directions.
In the present invention thus constituted, even if the volume of coal
decreases, by rotating the conveyor downward and lengthening the wire
15 suspended from the end of the arm by outfeeding wire using the wire outfeed
device, coal can continue to be moved over the conveyor simply by rotating the
arm up or down. Conversely, when a coal pile is high, pulling in wire using the
wire outfeed device to shorten the length of the wire suspended from the arm
end and rotating the conveyor upward enables coal to be moved simply by

20  rotating the arm up and down.

0009
The crane of the present invention is a crane for unloading freight using
a bucket, comprising a base portion; a crane main unit portion erected on the
25 base portion; an arm extending in approximately the horizontal direction from the
crane main unit; a conveyor mechanism extending in approximately the
horizontal direction from the crane main unit below the am; a wire support
portion attached to the arm and capable of advancing and retracting along said
arm; a wire an end portion of which is suspended from the wire support portion

30 and which is connected at its end portion to the bucket; and a wire outfeed



15 suspended from the end of the arm by outfeeding wire using the wire outfeed device, coal can

.. continue to be moved over the conveyor simply by rotating the arm up or down. Conversely, when a
coal pile is high, pulling in wire using the wire ouffeed device to shorten the length of the wire
suspended from the arm end and rotating the conveyor upward enables coal to be moved simply by 20
rotating the arm up and down. 0009 The crane of the present invention is a crane for unloading
freight usingevmeckenhaium pfisntfecdage puttwmding avieenaihareinptbti arreractbdomnvdyw5 base

portion; an arm extending in roximately the horizoptal direction from the crane main unit; a
Conveyor nUERAARATALE ARSI 08 ARHER VAL MR A B P Fam e ARk uni
below the axnpRWIRALRAEHRREIhaMMchienb aaprnaneraPaklaIPtiRtha e FRiracting
along said arm; a wire an end portion of which is suspended from the wire support portion 30 and

which is coflifestiandniwieh thertonvevaernackanismext@ndsoutfeed device capable of outfeeding
and Wir%ding wire; V\mert int QL ta%%%}én%y(g’m)ecg@&w ta@r?? r%aetalél%n gﬁe hgri%ont%lrdirection
e directi alts éjs §CANBMEs matches

aroundthe same axis so that, in plan view, rection in Wnich' the arm exten

the directiomigcivhitsnthare sotstubianiechamisrxentandise Sliotharpreses vepnd eixithes genstituted, the
arm and conveyor mechanism are rotatable in the horizontal direction around the same axis so that, in

plan view, tik RIRBcHEHinthidHeRtoR N exiirdRg AMhrdenst Rtsah dinescAtshEIBE the
conveyor n@%@ﬁaﬁ%%rﬁ@ﬁ%hws&%t%e&hﬁ@eﬁgﬁfsﬂ%ﬁ%%Y?ﬁe%fwr%%é%eﬁeé{tmwmch coal

is filled and a position over the 10 conveyer, simply by manipulating the wire support portion and the
wire outfeethdweideheliskesut Mbiatipgsitiorarat iwhiud hooalomafitied céod. Rqtasdivof therathein the

horizoptal direction, which was previously extremely time-consuming in the coal unloadi peration,
can 05 b GIRER IR DGa A BT Ao SHER SRR RRTICE SO R GO i the
present inveaticie thae@IYepaiting tharism imaeaterisxitaranrtfiohardiiih engiidingldirection. In
the present invention thus constituted, even if the coal is in a position 20 separated from the crane

main unit, heiefarjahdirmiryovhietruatsaiavigus o RytRMelydtieesANayeniRdoldthg operation
can be accppishRAIHE UBALYBRCBS- ORI BS I VAR SHRPREAR AR ding operation
carried out in a short time.
16
0010
in the present invention the conveyor mechanism may also extend and
retract in the longitudinal direction.
In the present invention thus constituted, even if the coal is in a position
20 separated from the crane main unit, by extending the conveyor mechanism in
the longitudinal direction, the unloading operation can be accomplished without

advancing or retracting the wire support portion.

0011

25 The crane of the present invention is a crane for unloading freight using
a bucket, comprising: a base portion; a crane main unit portion erected on the
base portion; an arm extending in approximately the horizontal direction from the
crane main unit; a conveyor mechanism extending in approximately the
horizontal direction from the crane main unit below the arm; a wire support

30 portion attached to the arm; a wire an end portion of which is suspended from



0011 25The crane of the present invention is a crane for unloading freight using a bucket, comprising:
__abase portion; a crane main unit portion erected on the base portion; an arm extending in
approximately the horizontal direction from the crane main unit; a conveyor mechanism extending in
approximately the horizontal direction from the crane main unit below the arm; a wire support 30
portion attached to the arm; a wire an end portion of which is suspended from the wire support portion
and which itheoninecleppairitp enid peniomwitidhésbemketcaad atwieadffeetaeticheanailetof
ouffeeding and winding wire; wherein the conveyor mechanism is capable of extending and retracting

in the longififnal UiFe AIHFESH ARHERHARRRIS AT QHHSEHING 8P WRINE WikFe WRSIERIRS the 5
horizontal digsafian,ATABAAARSAIEEAKSHIO HratxBRiay View taeSURRIHn iReviRiehithe Rsm extends

at all imes matches the direction in which the conveyor mechanism exténds. 0012 10In the present
invention thdisestinstitatsd whemim thel aonv@ydradevsbyeismenianitralie inalaaideiiorifa direction

around the same axis so that, in plan view, the direction in,which the arm extends.at all times matches
the crctoh A AU D) LG RO e aE? (IALAIPIRG Blel Eo (ESTVGH betweon

the positionaiighiel therrextayris laadadiad aResHNRes oM cANVeKET Mereanirilating the wire
outfeed device and the conveyor mechanism, without rotating the arm in the horizontal direction. 0013

In the presdREAAHEBHERERBAVeyor mechanism is preferably furnished

0012
10 in the present invention thus constituted, the arm and conveyor
mechanism are rotatable in the horizontal direction around the same axis so that,
in plan view, the direction in which the arm extends at all times matches the
direction in which the conveyor mechanism extends, therefore the bucket can be
moved between the position at which the coal was loaded and a position over
15 the conveyer by manipulating the wire outfeed device and the conveyor

mechanism, without rotating the arm in the horizontal direction.

0013
In the present invention the conveyor mechanism is preferably furnished
20  with a conveyor member, and a receiver member connected to the end portion of
said conveyor member and capable of rotating within a predetermined angular
range of motion between a frontward upward inclined orientation and a directly
upward extending orientation; wherein the conveyor mechanism is capable of
extending and retracting in the longitudinal direction by rotating the receiver
25 member from the directly upward extending orientation to the frontward upward
inclined orientation.
in the present invention thus constituted, coal or the like can be
unloaded by bucket simply by the wire outfeed device's outfeeding and winding
of wire and rotational manipulation of the receiver member.

30



20 with a conveyor member, and a receiver member connected to the end portion of said conveyor

. member and capable of rotating within a predetermined angular range of motion between a frontward
~upward inclined orientation and a directly upward extending orientation; wherein the conveyor
mechanism is capable of extending and retracting in the longitudinal direction by rotating the receiver
25 member from the directly upward extending orientation to the frontward upward inclined orientation.
In the preséitidvention thus constituted, coal or the like can be unloaded by bucket simply by the wire

feed device's ouffeedi d winding of wi d ilonal ipulation of [ ber.
30 0014 I BT RO R Y R PRT O o Tt S AW IR a eact

one pair of GAthveyoeBe PR HANbINERRRNOMBRINEIEY'S dhaagrbletfvexiendirgnedsregacting in
the longitudinal direction by movement in 5 the direction in which the conveyor mechanism extends of

one of at le&8Palaiprbertandingrand relsastinmind  ipradudipal ehedire Ry mREmEMWAICh is

connecied i GG IRAUA 91 BOMAor meclE-PIERENLI TR P aapUiteg) coal car

be unloaded using the bucket simply by ouffeeding and winding ot wire using the wire ouffeed device,
10 and by ndvingubgocomeenberseralatived@dSthe othethsupiesantveyentioetiisscomidyiorits preferably
capable of moving up and down relative to the crane main unit. 15In such a constitution, when a barge

loaded with®BUFHEES 19 HIGFRANSYCAMAR M EUHRIUnt is reduced, the work of unloading coal can
be performed withot {Rg GRBEHGLRHEH NG A LIRERO aeiobs Y EAlRIRE s SRIMGYRE to match a

barge's rise. 20 0016 In the present invention the conveyor is preferably capable of rotational
movement Pugkelipivpty diyeetitaadingvend wiedirgnefmaia using the wistichiiesshdtnitien, even

when é e coal #ngoadin% wt%rk 8roceeds and the amount of loaded coal decreases, the work of
g the er

unloading A By onveyor member.

0015
In the present invention the conveyor is preferably capable of moving up
and down relative to the crane main unit.
15 In such a constitution, when a barge loaded with coal rises at high tide or
as the cargo amount is reduced, the work of unloading coal can be performed
without increasing bucket raising and lowering height by raising the conveyor to

match a barge's rise.

20 0018
In the present invention the conveyor is preferably capabile of rotational
movement in the upward direction relative to the crane main unit.
In such a constitution, even when the coal unloading work proceeds and
the amount of loaded coal decreases, the work of unloading coal can be
25 performed without increasing the height of bucket raising and lowering by
rotating the conveyor downward.
Note that "approximateily horizontal direction" above refers to the fact
that the wire support portion can be easily advanced and retracted, or to being
within a range of inclination angles such that coal or the like on the conveyor

30  does not roll off.



25 performed without increasing the height of bucket raising and lowering by rotating the conveyor

downward. Note that "approximately horizontal direction" above refers to the fact that the wire
* support portion can be easily advanced and retracted, or to being within a range of inclination angles
such that coal or the like on the conveyor 30does not roll off. Effect of the Invention 0017
Using the present invention, the work of unloading coal or the like can be 5performed in a short time.
Brief Description of Figures 0018 Fig. 1: A plan view of a transport vessel on which is mounted
a bucket 10 ne a to a first embodiment of the present invention. Fig. 2: A front
elevation of ﬁh%gﬁﬁf &BHBA which is mounted a bucket crane according to the first embodiment
of the presemg{rmvention. Fig. 3: A side elevation showing the state in which the bucket in a bucket
crane according to the first embodiment of the present invention is in a lowered 15state. Fig. 4. A
side elevation showlifiingéhearesentrinrentiobuthewerk otiorénatineceat eiing lisateanle
embodL\g’nenlhl)grffg)rrlren crje%egtsw(\)/ﬁqltrigglis in a raised state.

Brief Description of Figures

0018

Fig. 1: A plan view of a transport vessel on which is mounted a bucket

10 crane according to a first embodiment of the present invention.

Fig. 2: A front elevation of a transport vessel on which is mounted a
bucket crane according to the first embodiment of the present invention.

Fig. 3: A side elevation showing the state in which the bucket in a bucket
crane according to the first embodiment of the present invention is in a lowered

i5  siate.

Fig. 4: A side elevation showing the state in which the bucket in a bucket
crane according to the first embodiment of the present invention is in a raised
state.

Fig. 5: A front elevation of a bucket crane in the state shown in Fig. 4.

20 Fig. 6: A side elevation of a bucket crane according to a second
embodiment of the present invention.

Fig. 7: A side elevation showing the state in which the bucket in a bucket
crane according to the second embodiment of the present invention is in a
lowered state.

25 Fig. 8: A side elevation showing the state in which the bucket in a bucket
crane according to the second embodiment of the present invention is in a raised
state.

Fig. 9: A side elevation of a bucket crane in an embodiment in which the
receiver member is omitted.

30



Fig. 5: A front elevation of a bucket crane in the state shown in Fig. 4. 20Fig. 6: A side elevation of a

. bucket crane according to a second embodiment of the present invention. Fig. 7: A side elevation
showing the state in which the bucket in a bucket crane according to the second embodiment of the
present invention is in a lowered state. 25Fig. 8: A side elevation showing the state in which the bucket
in a bucket crane according to the second embodiment of the present invention is in a raised state.
Fig. 9: A sidardiedatientelcd theckrieetee in an embodiment in which the receiver member is omitted.
30 Embodiments of the Invention 0019 Below, referring to figures, we discuss details of a bucket
crane with 2#éhed conveyor according to a first embodiment of the present invention. 5 Fig. 1is a

plan view of a ransgowersrhfigitafiiiLa hckleraoearay dingadkel emRacimant of the
present invention for moving coal Trom a’barge onto a wharf. Fig. 2 is a front elevation of the transport
vessel showtdnirig.chrae yiaendndiig. to, a firahepirodesset Dishagoastbbmeartionvharf 2
5 Fig. 1 is a plan view of a transport vessel furnished with a bucket crane
according to a first embodiment of the present invention for moving coal from a
barge onto a wharf.
Fig. 2 is a front elevation of the transport vessel shown in Fig. 1.
As shown in Fig. 1, a transport vessel 1 is moored between a wharf 2

10  and a barge 6 loaded with coal 4; the coal 4 on the barge 6 is conveyed up to the
wharf 2.

0020
As shown in Figs. 1 and 2, the transport vessel 1 is furnished with two
15  bucket cranes 10 spaced apart with each other along the one longitudinal side
edge of an approximately rectangular deck 8, a first conveyor 12 erected
horizontally along the one longitudinal side edge of the deck 8, a second
conveyor 14 erected inclinatory along the approximately diagonal direction on
the deck 8, and a third conveyor 16 erected on the other longitudinal side edge
20  of the deck 8.

0021
As shown in Fig. 2, the first conveyor 12 passes horizontally through the
base section 18 of each of the bucket cranes 10, and the downstream end
25 portion is positioned above the upstream end portion of the second conveyor 14.
Coal loaded onto the first conveyor 12 is fed toward the end portion on the
bottom side of the second conveyor 14 and then falls from the end portion on the

downstream side onto the second conveyor 14.

30 0022



10 and a barge 6 loaded with coal 4; the coal 4 on the barge 6 is conveyed up to the wharf 2. 0020 As
. shown in Figs. 1 and 2, the transport vessel 1 is furnished with two 15 bucket cranes 10 spaced apart
with each other along the one longitudinal side edge of an approximately rectangular deck 8, a first
conveyor 12 erected horizontally along the one longitudinal side edge of the deck 8, a second
conveyor 14 erected inclinatory along the approximately diagonal direction on the deck 8, and a third

conveyor 16 erectetiian doevatipidaneitddpsitivideotdae 2esdndecdesefoi002ls podisosavn in Fig.
2, the first conveyor 12 passes horizontallﬁglro;gah the base section 18 of each of the bucket cranes

10, and theQ¥&v Qﬁe%%%rﬂ?ﬂ@ﬂo?ﬁoﬁfist i éiﬂ?ﬁb%V@fth@uﬁéfﬁﬁafﬁi@ﬁi fﬁ%?ﬁdﬁ%ffﬁ’fé second
conveyor 14,(0al lpagded g ﬁ-@%éﬁf&hﬁo&iﬁ)’&?%@ f&%@’i’r"f“ﬁ a@gﬂgtﬂgwwai@%ﬁﬂom side of
en falls t e

t
the second conveyor 14 angt rom the end portion on t nstream side onto the second
conveyor 1by38€622ond cofveydovidstaadnfediadrportaboebtires deasm g adioney0rof 4his frositioned over

the base portion 20 of éhe thirdgco ﬁyor 16. Coal falling from the first conveyor 12 onto the second
convey%r 1595YEY R 1\ dﬂﬁ% ?JB Ft?ﬁﬁ%%%ﬂ%y the second conveyor 14, and falls from above the

base portion 20 of the third 5 conveyor 16 onto the third conveyor 16. 0023 The third conveyor 16
is furnished with a base portion 20 and a conveyor main unit portion 22 erected on the base portion 20
and capabl@®@Jotational 10 movement in the horizontal direction around the base portion 20. In the

present embodiment, the end of the conveyor majn ynit portion 22 rotates,and is pasitioned on the
wharf 2 in order to rétat}?y '@ggé]vf%%rt e'ng%g' t%HtWé%vﬁabr? 5?88§|'?2| mag rc()fné) Y& downstream end

portion of thaziacend paricy @2l éreatedhentiie eeR¥eportiéniL0asmaddapaisiavbaricidaytiae conveyor
main %glt p%%(\)fgment in the horizontal direction around the base portion 20. in the present
embodiment, the end of the conveyor main unit portion 22 rotates and is
positioned on the wharf 2 in order to carry the coal 4 on the barge 6 to the wharf
2. Coal falling from the downstream end portion of the second conveyor 14 onto
the third conveyor 16 is carried to the wharf 2 by the conveyor main unit portion

15 22.

0024
Figs. 3 and 4 are side elevations of the bucket crane 10 of the present
embodiment, respectively showing the state in which a bucket 24 has been
20 lowered in order to fill the coal 4 on the barge 6 into the bucket 24, and the state
in which the bucket 24 is raised in order to load the coal heid in the bucket 24
onto a conveyor mechanism 26. Fig. 5 is a front elevation of a bucket crane 10 in

the state shown in Fig. 4.

25 0025
As shown by Figs. 3 and 4, the bucket crane 10 is furnished with similar
constituent elements to bucket cranes of the conventional art, such as a base
portion 18 erected on the deck 8 of a transport vessel, a main unit 28 installed
over the base portion 18, an arm 30 attached to the main unit 28, a wire 32

30 suspended from the end of the arm 30, a bucket 24 attached to the end of the



1522. 0024 Figs. 3 and 4 are side elevations of the bucket crane 10 of the present embodiment,
_respectively showing the state in which a bucket 24 has been 20 lowered in order to fill the coal 4 on
the barge 6 into the bucket 24, and the state in which the bucket 24 is raised in order to load the coal
held in the bucket 24 onto a conveyor mechanism 26. Fig. 5 is a front elevation of a bucket crane 10 in
the state shown in Fig. 4. 25 0025 As shown by Figs. 3 and 4, the bucket crane 10 is furnished with

similar constittee BReleme atsviceboatfetdraeeicef Baefopuafdiomabathesudieada Tasematien 18
erected on the deck 8 of a transport vessel, a main unit 28 installed over the base portion 18, an arm

30 attachetB1Re AN R™E8ERt SRS IRPRL HBHGRNBE WHRASRIUEYRE BIFE N EB et 24
attached to {8 SRe R EIRZ:ANDE WreaQUliPRSERUIGR 3biRbRHIRRNNG R NS8A3) The

bucket crane 10 in the present embodiment is furnished with a conveyor meéchanism 26 attached to
the main urflirgstianasNotexteat iapgiproxiatate ydie dotd odirgatival tibareN otdetisatdappigimately

horizongal dirgction” here refers 1o heing 5 within a range qf inclination angles such that the coal on the
conve;%r m'“'tl:"rgﬁ'gnigmrﬁggﬁ’?)e%fsnt C?ﬁl?%%ho@f@%ﬁe %%%?e 3‘3?%0!’3?8 ¥ %r%%d%?st%%‘l%%gr within
which a threngkhhelemtE 48Asvestieallsgxtending is formed. As shown in Fig. 5, the first conveyor 12

passes horizontally through the midway portion of the base portion 18, and the first conveyor 12 is
exposed within the through-hole 18A.

0026
The base portion 18 is formed of steel pipe, within which a through-holes
10 18A vertically extending is formed. As shown in Fig. 5, the first conveyor 12
passes horizontally through the midway portion of the base portion 18, and the

first conveyor 12 is exposed within the through-hole 18A.

0027

15 The main unit 28 is erected above the base portion 18 so as to be
rotatable in the horizontal direction around the center axis of the base portion 18.
As shown in Fig. 5, the main unit 28 is furnished with two leg portions separated
in the lateral direction, and a conveyor housing space 28A formed between them
communicates with the base portion 18 through-hole 18A.

20
0028

The conveyor mechanism 26 is a member formed, for example, from a

truss framework and including a conveyor main unit portion 26A; the back end
portion thereof is held in an inserted state in the conveyor housing space 28A.

25  The conveyor main unit portion 26A of the conveyor mechanism 26 is terminated
at the top of through-hole 18A in the base portion 18. Using a method such as
hoisting a wire attached to the end of the conveyor mechanism 26 with a winch,
the conveyor mechanism 26 is rotatable in a predetermined angular range of
motion in the up/down direction relative to the main unit 28 around the position at

30  which the conveyor main unit portion 26A terminates.

10



0027 15The main unit 28 is erected above the base portion 18 so as to be rotatable in the horizontal

._direction around the center axis of the base portion 18. As shown in Fig. 5, the main unit 28 is
furnished with two leg portions separated in the lateral direction, and a conveyor housing space 28A
formed between them communicates with the base portion 18 through-hole 18A. 20 0028 The
conveyor mechanism 26 is a member formed, for example, from a truss framework and including a
conveyor main unit portion 26A; the back end portion thereof is held in an inserted state in the
conveyor housing space 28A. 25 The conveyor main unit portion 26A of the conveyor mechanism 26
is terminate he top of through-hole 18A in the base portion 18. Using a method such as hoisting a

wire attached to thqﬂ%dé}mr@ocgngﬁgaqéa%h@@%%w}p& 'pmb mtgm\é%{r{rheg gism 26 is

rotatable in a predetermined angular range of motion in the up/down direction relative to the main unit
28 around tixbheiychiatBelingdcirahbvand aeyb opveandl Tihpoation3Pede repmirtdsdsd D08y a The arm

30 is attached tp th ' it 28 at the bot d in a state whereby it is inclined frontward and
pwarch T SR SOAR BAAAEH FT, o SUrUBEdAne BRI AR OF LR e upicown

direction argiidine R URE HEHAMAEREF BrRMN2E Wit 3nMole fhstdmibbaprdvRdiRanisvhat is

shown is the case in which the bottom end of the arm 30 is attached to the main unit 28, but there is

no limitatiorsPwisisoitie, earethewitisinibaibritportridaifttesanmilid ettacheb bt ;eaiain unit,

with a coun ight attached to the 10 bottom,end. portion qf,the.arm. 0030 . The wijre outfeed
tovice a4 o B A RIS B it oo I R B e THE RIS roridb e o put in

the wire 32 inrespapsectaatiaenatiols bveamapenatit. Whie Ruekeiddraaighlsatiechpangd tad closed by

remote control so that )
10 bottom end portion of the arm.

0030
The wire outfeed device 34 is formed, for example, of a winch; it is
attached to the main unit 28, and feeds out or puils in the wire 32 in response to
15  conirols by an operator.
The bucket 24 can also be opened and closed by remote control so that

coal can be placed therein, and coal contained therein can be discharged.

0031
20 As explained above, in the bucket crane 10 of the present embodiment
the arm 30 and conveyor mechanism 26 are connected to the main unit 28 which
is rotatable in the horizontal direction around the center axis of the base portion
18, therefore the arm 30 and the conveyor mechanism 26 are able to rotate in a
horizontal direction as an integral unit around the center axis of the base portion
25 18 so as to be at all times in a state of extension in the same direction as the

horizontal direction as seen in plan view.

0032
Below we discuss a method for fransporting coal from a barge 6 fo a

30  wharf 2 using a transport vessel 1 including the bucket crane 10 described

11



coal can be placed therein, and coal contained therein can be discharged. 0031 20As explained

_ above, in the bucket crane 10 of the present embodiment the arm 30 and conveyor mechanism 26 are
" connected to the main unit 28 which is rotatable in the horizontal direction around the center axis of
the base portion 18, therefore the arm 30 and the conveyor mechanism 26 are able to rotate in a
horizontal direction as an integral unit around the center axis of the base portion 2518 so as to be at all
times in a sggvel extension in the same direction as the horizontal direction as seen in plan view.
0032 Below we discuss a method for transporting coal from a barge 6 to a 30 wharf 2 using a
transport vessel 1 iRRfiAG Bhowicitel igade the @8I0t HtBlrd dowpwardahd SivoRatsesig. 3, the

arm 30isr Thi 0 | \{w@ iLecti to
descend to%ngér tgg%%%o cg]eﬂu ? iﬁ\iﬁg?ﬁ@iagﬁ%%ﬁ%e%éaﬁgéS%%ﬁétﬁ buc r‘ét@% ﬁg]gagfscended to
the 5coal pitmahé ihsideti?d i slibedtenddts ividver filledudtetdd habeiesqronddtbubket 24 is

again closed. 0033 Next, as shown, in Fig. 4, the arm 30 is rotated upyard. At this point there 10 is no
ool Gl PRGBS AR AR S B0 GBS IO RoLTA G MRS R e foviare

direction, thg puekel2d MpMRTIHYWArd and toward the main unit 28. As described above, in the bucket
crane 10, the arm 30 and the conveyor mechanism 26 are at all times oriented at the same angle in
the horizontal direction, therefore by rotating the arm 30 upward, the bucket 24

0033
Next, as shown in Fig. 4, the arm 30 is rotated upward. At this point there
10 is no need to pull in the wire 32 using the wire outfeed device 34. By rotating the
arm 30 in the upward direction, the bucket 24 moves upward and toward the
main unit 28. As described above, in the bucket crane 10, the arm 30 and the
conveyor mechanism 26 are at all times oriented at the same angle in the
horizontal direction, therefore by rotating the arm 30 upward, the bucket 24
15 moves {o a position over the conveyor mechanism 26 conveyor main unit portion
26A.

0034
Thus in the bucket crane 10 of the present embodiment, the bucket 24
20 can be moved between a coal pile 4 and a position over the conveyor main unit
portion 26A by rotating the arm 30 in the up/down direction, without feeding out
or pulling in the wire 32 with the wire outfeed device 34, and without rotation in
the horizontal direction of the arm 30. Therefore the outfeeding/pulling in by the
wire outfeed device 34 of the wire 32, and the rotation of the arm 30 in the
25  horizontal direction, which were previously extremely time-consuming tasks, can
be omitted; in addition, the work of rotating the arm 30 in the up/down direction
can be done in an extremely short time compared to the outfeeding/pulling in by
wire outfeed device 34 of the wire 32 and the rotation of the arm 30 in the
horizontal direction, therefore the time required for loading coal onto the

30 conveyor mechanism 26 can be extremely curtailed.

12



15 moves to a position over the conveyor mechanism 26 conveyor main unit portion 26A. 0034 Thus in
_ the bucket crane 10 of the present embodiment, the bucket 24 20 can be moved between a coal pile 4
~and a position over the conveyor main unit portion 26A by rotating the arm 30 in the up/down direction,
without feeding out or pulling in the wire 32 with the wire outfeed device 34, and without rotation in the
horizontal direction of the arm 30. Therefore the outfeeding/pulling in by the wire ouffeed device 34 of
the wire 32, and the rotation of the arm 30 in the 25 horizontal direction, which were previously
extremely time-consuming tasks, can be omitted; in addition, the work of rotating the arm 30 in the
up/down dif¥%®n can be done in an extremely short time compared to the ouffeeding/pulling in by

wire ouffeed devicegd ofiepiitrat2and S rRigtinti bR R iRdRdAoRzeniatiieetion,

therefore the time required for loading coal onto the 30 conveyor mechanism 26 can be extremely
curtailed. ob@Bped. Kozl whidhublet 24ds digendbarbutketaé iatcadredcoath e WwankeKas dropped.

Coal which has falle}g froI[P the huyck tt 4is Ioagegrorrggcwgn?grrﬁv%oréorg ';n udweit p8ﬁt{8nt|%§A of the
convey r mEATatEHh BE Bga? " BRtSRe (yonveyor malin unitportion o?the conveyor

mechanismc3@ve v resliouyar poRromBAIBHIRE, Nl éyts asarbaiemdaeoriearakth ecorirdeyor main

unit portion 26A in the conveyor housing space 28A. As described above, the conveyor housing space

28A and thénhrbaihLivle Ssanst ks e B PP B mm@WﬂW%tMW of the
conveyor gzﬁ??;ﬂ'ttﬂgrtb%ggypbp W&Séﬁﬁﬁ;‘kS&!&@%ﬂl&%zu %ﬁlﬁé@%ﬁ\l@? PR AN 18,

therefore ng from the ‘conveyor unit portion 26 s toward the base portion 18
through-holediBMmgnshisdead8hortndhehirstiomugybolk? edddnding timethedserizpattibdireddion within
the through-hole 18A. 15 0036 Note that when {‘Ee unloadinz of coal on theqﬁmrogresses
and tht heiGRIBPHUCEIE ofRHalNE oRHPRFIGR SLiTAfISRBYCHTE QRRIMNVLER Bis fed out

by the wire guifRBHcIPvivR 3 a0 iR RN ok the wise B2s20suisRANded {FRsibReag:nf the arm

30 is lengthened, and the conveyor mechanism 26 is rotated in the downward direction. By doing so,

coal can befalénipéromdhaeceonergb AT hailiparten P @dﬁé@ﬁéﬂw@?@@?@ﬁtﬁ@'ﬁ%\fé even if the
e o AR AR SR R BRI SRR
wire 32 susherigeatfiatiréatindighith eharthrdlghrtble 1@ate the conveyor mechanism 26 upward.
15
0036
Note that when the unloading of coal on the barge 6 progresses and the
height of the pile of coal 4 on the barge 6 diminishes, it is sufficient that the wire
32 is fed out by the wire outfeed device 34 so that the length of the wire 32
20 suspended from the end of the arm 30 is lengthened, and the conveyor
mechanism 26 is rotated in the downward direction. By doing so, coal can be
loaded onto the conveyor mechanism 26 in the same manner described above,
even if the height of the coal pile 4 diminishes. Conversely, when the height of
the coal pile 4 is high, it is sufficient for the wire outfeed device 34 to pull in the

25  wire 32, thereby shortening the length of the wire 32 suspended from the end of

the arm 30, and to rotate the conveyor mechanism 26 upward.

0037
In this way the coal transferred from the barge 6 onto the first conveyor

30 12 is carried to a position over the downstream end portion of the second

13



0037 In this way the coal transferred from the barge 6 onto the first conveyor 3012 is carried to
. a position over the downstream end portion of the second conveyor 14 along the edge of the transport
vessel deck 8 by the first conveyor 12 and dropped onto the second conveyor 14 from the downstream
end portion. Coal which has fallen onto the second conveyor 14 is carried upward in the diagonal
direction of the transport vessel 1 by the second conveyor 14, and falls 5 from the downstream end
portion of theseepndicbaicngtHe! adge thictietransportamesset derio BY tifeaafttitdccomseyor 16. Coal

which has fallen onto conveyor main unit portion 22 of the third conveyor 16 is carrjed tg the wharf by
the third condi SRARAAGIHO Te LY SHRA A2 T ARETISAE FUAPE Brosent

embodiment dheBr3A a0 d-iErCoRYs MPERRERRRIBRAE? rplale s iiaa hasizariakdigstion so that

the direction in which the arm 30 extends and the directionin which the conveyor mechanism 26
extends at diegpeal dizection piihe drarspomeiessed tHaydihskeeoarshadswenoydd handdalsthe position

at which copl s held g e page. A a posiianabae the coeyer medapis 26 ypply by rotating

the arm 30 downwar here mg/pulling i the wire 32 by Wire outieed device
34 and the ratatiemebheiaimBefia thirdesreia didcioamiitbhnese Rirmonsly extiesyely
time-consuming can be omitted; in addition, the work of rotating the arm 30 in the up/down direction
can be don8"@aNrkReRIER $Rat thfcthibhpansavertie &ﬁéé%‘?ﬁ’g?ﬁlﬂﬁﬁd‘ﬁ%‘ﬁ@w&%ﬁ'fﬂl wire
outfeed dev&eﬁ\;’é@&nqeﬁ rotation of the arm 30 in the horizontal direction, therefore the work of
moving coal froma barge 6 to a wharf 2 can be extremely curtailed. In particular, the wire
ouffeed/hoisting operation by wire ouffeed device and the rotation of the arm in the horizontal direction
were repea ‘gégmny times in the coal unloading work, therefore coal unloading time can be cut
signifi& ntlﬁ 0040 Because the conveyor mechanism 26 can be rotated up and down, when

the amount of coal Adoasigl-msa thendeek ofile hREDEG ikerdusareanddhes thscheigbtehthe coal
pile is lowered, by rotating the conveyor mechanism
embodiment, the arm 30 and the conveyor mechanism 26 are rotated in the

horizontal direction so that the direction in which the arm 30 extends and the
direction in which the conveyor mechanism 26 extends at all times match in plan
15 view, therefore the bucket 24 can be moved between the position at which coal
is held on the barge and a position above the conveyor mechanism 26 simply by

rotating the arm 30 downward.

0039

20 Therefore the outfeediﬁglpuiling in the wire 32 by wire outfeed device 34
and the rotation of the arm 30 in the horizontal direction which were previously
extremely time-consuming can be omitted; in addition, the work of rotating the
arm 30 in the up/down direction can be done in an extremely short time
compared to the outfeeding/pulling in the wire 32 by wire outfeed device 34 and

25 rotation of the arm 30 in the horizontal direction, therefore the work of moving
coal from a barge 6 to a wharf 2 can be extremely curtailed. In particular, the wire
outfeed/hoisting operation by wire outfeed device and the rotation of the arm in
the horizontal direction were repeated many times in the coal unioading work,
therefore coal unloading time can be cut significantly.

30
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5 26 into a downward-rotated state, and feeding out the wire 32 using the wire ouffeed device 34 to
lengthen the wire 32 suspended from the end of the arm 30, coal can be moved from the barge 6 to a
~ position over the conveyor mechanism 26 simply by rotating the arm 30 up and down. Conversely,
when the height of the coal pile 4 is high, by pulling in the wire 32 using the wire ouffeed device 34 10
to shorten the length of the wire 32 suspended from the end of the 30, as well as rotating the conveyor
mechanismi@a@@ipward, coal can be moved from the barge 6 to a position over the conveyor
mechanism 26 simply by rotating the arm 30 up and down. 15 0041 Note that in the present

embodiment we expaftththi e SORYENAG AHFT @B AEE LB nialalerigR i@nhtdP¥ifed thereto,
and could bgpphed IR GRNE ehHINERRRY BMBNIRNISEKNS Witkak 4B 18adiRgHEREIP sgh as iron

ore, chips, and the like. 20Also, in the present embodiment we explained a bucket crane 10 affixed to
a transport trasséhe haighhofrthentioal igileoisliowedathebytoptaihgnthebeoapplied mesiasisble bucket

. 0042.25In th bqdi here is no feedi lling.jn wh f the wi
5o by e whd Bitc QROVE D BRI QISR SR et Vhioh W o A o g
ouffeeding/putisgdrielihe e hgine the vnelieadpdaaatdrony the®he semeraras3l such

cases, as well, because the length of the wire 32 outfed/pulled in by the wire outfeed device 34 is
much 30 sHeRRCANIE CBRYASHEEPT the baree fithalnastior ANBFhRROBARYSS FRBERRRISTD043 In

the present.mipdiipes) A CANIHIONNES FURPLEA WIRISDL I BFCAR0 G B oGNP echanism

26 are rotated In irection by 5 rotation of the main unit 28 relative to t ase portion

18, but the ihecotisipitendtidimitdd Hepettingnd this alse 32 asptapthdonire\oddeeddetice Batation
mechanisms for the arm 30 and the convegor mechanism 26. In such cases, bé/ synchronizing the

rotatiotal afyRROSERNGIREFN S HIEPASRENRISIM e e OO 20 0P f¥e ASism 26 are
at all times jpatiaiehel roBsia TR thRAERRTE [3REridesiien IhS A RRR RdiRmhEBlge  Further,

in the above present embodiment we explained the case in which coal or the like is moved from a
barge to a Hard postirnpreseersemiryoisnethanien & sitopbrkyrreiptieodbpli@indases in which
coal or the Iéknediacr)nv%ved from a barge to another vessel, or cases in which coal or the like is

15 0041
Note that in the present embodiment we explained the case of unioading
coal, but the present invention is not limited thereto, and could be applied to a
crane of the present invention for the work of unicading cargo such as iron ore,
chips, and the like.
20 Also, in the present embodiment we explained a bucket crane 10 affixed
to a transport vessel 1, but the invention is not limited thereto, and may be

applied to a movable bucket crane.

0042

25 In the present embodiment there is no feeding out or pulling in
whatsoever of the wire 32 by the wire outfeed device 34 during unloading, but
the invention is not limited thereto, and outfeeding/puiling in of the wire 32 by the
wire outfeed device 34 may also be performed. In such cases, as well, because
the length of the wire 32 outfed/pulled in by the wire outfeed device 34 is much

30 shorter when compared to the conventional method, work time can be reduced.

15



15 moved from a wharf to a barge. 0044 Below, referring to figures, we discuss details of a bucket
crane with conveyor according to a second embodiment of the present invention. Note that 20 in the
present embodiment, for the constituent elements which are the same as in the first embodiment we
assign the same reference numerals in the figures and omit an explanation thereof. Fig. 6 is a side
elevation of a bucket crane 110 according to the present embodiment. 25As shown in Fig. 6, the
bucket crane 110 is furnished with a base portion 18 vertically erected on a transport vessel or on

land, a maig’ém't 128 installed above the base portion 18, an arm 130 attached to the top end of the
main unit 12849 as to extend in the horizontal direction, a wire 132A suspended from the end of the

arm 130, a bucket 34 giiaghad i BIRRINEHS WERsHRMo b Y Ea il ierddppehaniams 134A,
134B, and 134C capable of winding up and feeding out wires 132A, 132B, and 132C. The bucket

crane 110 iSfuandrthereonvexoitmesbanisior AfeaiBerolaediactel ho ezl fgatiopsbpo4s 5in the
present embodiment. as well, the base portion, 18 is farmed of. steel pipe,.withi ich.
rotatrgn %ﬁle rr(la ﬁn nfgé irs%%tt [ éil‘hgegﬁr:g% éjo%éh %l#?bﬁt% ﬂ%@é’m'&h‘ 8 no

vertical y-ext%nohng rotgh-hole orme onveyor asses horizontally t%rough the
midway portigited thedrags paribnitl §s artsthisatitzitableyes 12ris/Rigoasspeitive thetttiough-hole

18A mechanisms for the arm 30 and the conveyor mechanism 26. In such cases, by
synchronizing the rotational angles of the various rotation mechanisms, the arm
30 and the conveyor mechanism 26 are at all times in a state of extension in the

10  same lateral direction when seen in plan view.
Further, in the above present embhodiment we explained the case in
which coal or the like is moved from a barge to a wharf, but the present invention
is not limited thereto, and may be applied to cases in which coal or the like is

moved from a barge to another vessel, or cases in which coal or the like is

15  moved from a wharf to a barge.

0044
Below, referring to figures, we discuss details of a bucket crane with
conveyor according to a second embodiment of the present invention. Note that

20 in the present embodiment, for the constituent elements which are the same as
in the first embodiment we assign the same reference numerals in the figures
and omit an explanation thereof.

Fig. 6 is a side elevation of a bucket crane 110 according to the present
embodiment.

25 As shown in Fig. 6, the bucket crane 110 is furnished with a base portion
18 vertically erected on a transport vessel or on land, a main unit 128 installed
above the base portion 18, an arm 130 attached to the top end of the main unit
128 so as to extend in the horizontal direction, a wire 132A suspended from the
end of the arm 130, a bucket 24 attached to the end of the wire 132A, and wire

30 outfeed mechanisms 134A, 134B, and 134C capable of winding up and feeding

16



10 0046 The main unit 128 is erected above the base portion 18 so as to be rotatable in the
horizontal direction (the direction of arrow A) around the center axis of the base portion 18; by this
means the arm 130 and conveyor member 126 attached to the main unit 128 can rotate in synchrony.
The main unit 128 is 15 furnished with two leg portions, separated in the lateral direction as in the first
embodiment, and the conveyor housing space formed between them communicates with the base
portion 18 tbraugireolg 28A1 SRR, 7a2T hB20NVagdsuvlesnlkead2 G 19 fisristran Wwithishedwittlyor base
portion 140 capable of ascending and descendin?t within the_conveyor housing space, a first conveyor

member 142 SAPYBYRITHR RS oA AR L tBIRR MR’ extend in the same direction as the

arm 130 seen in plan view, a second conveyor member 144 connected so as to be able to slide in the
axial direction 25 on the top portion of the first conveyor member 142, a hopper 146 attached to the
end of the d¥émd conveyor member 144, and a receiver member 148 attached so as to be able to

f d and d d porti f th 146.300Q048 . Th b
portion' 140 15 capable F dSErhg P AGLERh g 8 BT S R0 B FBISVESE e mai o

128 in the corae@yRpEOWRIRG SARER by varrRgiienexTRietnbugike esiErdisviaameal mpese of a
rack and pinion mechanism. 5The first and second conveyor members 142 and 144 are members

composed, fi6$lefaRYEEO0f #UBTFEM P IIZMMEY doraugbrtheaimidweydrentiam 2P AhenBasA, formed
f The i i | ithi
0 Conveyorfga%gﬂén e U ﬁﬂQ‘f%PEéﬁ&g}g’ﬁﬁfdfje‘c i'g%%%"gﬂ?ﬂﬁﬂ ?r??t?nl?g S B qgUe within a

predetermined angular range in an u irection of arrow”G) relative to the conveyor
base portion 10140, around the position at which the belt main unit 142A terminates. The second
conveyor member 144 is able to slide along the longitudinal direction of the first conveyor member
142. cdR&or member 126 is thus able to advance and retract. 15 0049 Note that in the

present embOdimenfh@%%‘?ﬁ%ﬂi?ﬂ‘i@“i@%ﬂgfeexé?i&q@&ﬁ@®ég€1w3ﬁi§Hp@r&@oﬂ% }0 mounted

on the arm 130 is connected to the second conveyor member 144. The second conveyor member 144
thus synchrenipdeblgiin theveaiizonttitdiredtesdfpdifestion ebamayw A) around the center

axis of the base portion 18; by this means the arm 130 and conveyor member
126 attached to the main unit 128 can rotate in synchrony. The main unit 128 is
15 furnished with two leg portions, separated in the lateral direction as in the first
embodiment, and the conveyor housing space formed between them

communicates with the base portion 18 through-hole 18A.

0047

20 The conveyor member 126 is furnished with: a conveyor base portion
140 capable of ascending and descending within the conveyor housing space, a
first conveyor member 142 supported by the conveyor base portion 140 so as to
extend in the same direction as the arm 130 seen in plan view, a second
conveyor member 144 connected so as to be able to slide in the axial direction

25 on the top portion of the first conveyor member 142, a hopper 146 attached to
the end of the second conveyor member 144, and a receiver member 148
attached so as to be able to rotate forward and backward on the end portion of

the hopper 146.

30 0048

17



20 advances and retracts relative to the first conveyor member 142. 0050 The hopper 146 is
formed so that its width narrows in the downward direction so that coal inserted into its top portion
drops to the top of the conveyor 25 main unit portion 144A on the second conveyor member 144. The
receiver member 148 is formed from steel material with a "U-shaped” cross section open at the top.
The receiver member 148 is attached rotatably to the end of the hopper 146 at its base end portion;
the bottom end of witeeld28reyspeade pidinrthit Wikecapaine pbateeidifigsacandesteddothe end 30

portion thereof, By windin d ouffeeding of the wire oyffeed mechanism 134B, the receiver member
148 i thus BIBSHSEREMEL BFELE FRIALHR Ry 5 MAB Bl 2R o Y KR TRUFOhed state

and an uprigphstats, ARGNSTRE axanSR extailaNs thedprznmHah diesijonsiam shadrrapad of the

main unit 123; a wire support portion 150 is mounted on the top portion thereof so as to be able to
slide in the aligRiREsANIBMVire extending from the wire outfeed mechanism 134C is connected to

the wire support po 'on,w%ich dvances and retracts along the 1% gr ugh the winding or
outfeeding of 10 e W Y20 By RESRe U NEYa e 1aacbbag® St teed

mechanismackafdsdB4dr andihpls; bfripeskbiy aiaehplfeiitxavmleyaicratircoed soriemsain unit
128, and are able to feed out i .
142A and 144A, formed of conveyor belts. The first conveyor member 142 is
supported so as to be able to rotate within a predetermined angular range in an
up/down direction (the direction of arrow G) relative to the conveyor base portion
10 140, around the position at which the belt main unit 142A terminates.
The second conveyor member 144 is able to slide along the longitudinal
direction of the first conveyor member 142. The conveyor member 126 is thus

able to advance and retract.

15 0049
Note that in the present embodiment, the bottom end of the wire
extending from the wire support portion 150 mounted on the arm 130 is
connected to the second conveyor member 144. The second conveyor member
144 thus synchronizes with movement of the wire support portion 150 and

20 advances and retracts relative to the first conveyor member 142.

0050

The hopper 146 is formed so that its width narrows in the downward
direction so that coal inserted into its top portion drops to the top of the conveyor

25 main unit portion 144A on the second conveyor member 144.

The receiver member 148 is formed from steel material with a
"U-shaped" cross section open at the top. The receiver member 148 is attached
rotatably to the end of the hopper 146 at its base end portion; the bottom end of
wire 132B suspended from the wire support portion 150 is connected to the end

30 portion thereof. By winding and outfeeding of the wire outfeed mechanism 134B,

18



15 and pull in the wires 132A, 132B, and 132C in response to controls by an operator. 0053 The wire

- 132A extending from the wire feed mechanism 134A extends to 20 the wire support portion 150, and
the end portion thereof is suspended from the wire support portion 150. The bucket 24 is connected to
the end of the wire 132A The wire 132B extending from the wire ouffeed mechanism 134B
extends to the wire support portion 150, and the end portion thereof is 25 suspended from the wire
support portlenrégRives desnbbed4bavihubalbled ot thetevired BRRiEaonnedieddaitrerangeof the
receiver member 148. 0054 The wire 132C extending from the wire outfeed mechanism 134C

is 30loop-sPEHWEeAR RnyRpbuRwaTEgtiRed e @NAHRNIRI 9tb S8 &hortion 150 is attached to a

midway portion of the wire 1320, and the wire support portion 150 can be advanced and retracted
along the arm 130 by outfeeding and winding up using the wire outfeed mechanism 134C. 5 0055
Below we di¥ébss a method for dropping coal loaded in a barge, for example, onto the conveyor 12

using the above-described b (#et crane 10. First, as shown by arrow A in Fig, 6, the main unit 128 is
rotatedrelative to trﬁsa%@b'i oﬁxf ns(%s tWamﬁe i Ofé%lyfgggg%{ﬁgvﬁ) 'a}etdﬁ?)%fg%fe &Sia .ahﬁs not only
10 the arm gglnhirialspsihe GeRveNepsREptEoA 25 (0iateantad ionfake tbp leadien pHerddIS6 Next,
by feeding or winding the wire 132C using the wire ouffeed _ _ .

so as to be able to slide in the axial direction. A wire extending from the wire

outfeed mechanism 134C is connected to the wire support portion, which

advances and retracts along the arm 130 through the winding or outfeeding of

10 the wire 132C by the wire outfeed mechanism 134C.

0052
The wire outfeed mechanisms 134A, 134B, and 134C formed by
winches, for example, are attached to the main unit 128, and are able to feed out
15 and pull in the wires 132A, 132B, and 132C in response to controls by an

operator.

0053

The wire 132A extending from the wire feed mechanism 134A extends to

20  the wire support portion 150, and the end portion thereof is suspended from the

wire support portion 150. The bucket 24 is connected to the end of the wire
132A.

The wire 132B extending from the wire outfeed mechanism 134B

extends to the wire support portion 150, and the end portion thereof is

25 suspended from the wire support portion 150. As described above, the end of

the wire 132B is connected to the end of the receiver member 148.

0054
The wire 132C extending from the wire outfeed mechanism 134C is

30 loop-shaped, and is disposed along the arm 130. The wire support portion 150 is
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15 mechanism 1340, the wire support portion 150 is advanced and retracted along the arm 130 so as
to be positioned over the pile of coal loaded by the bucket 24, as shown by arrow B in Fig. 6. At this
point it is advisable to feed out or wind up the wire 132A connected to the bucket 24 and the wire 132B
connected to the receiver member 148 using the wire feed mechanisms 134A and 134B by just 20 the
same amount as the movement distance of the wire support portion 150 (i.e., the outfeed or windup

length of thatwicaddBad Hyridesuireatitiaas triechipeisBRL344nd G855 WwrbAlspp thematondieonveyor

member 144 is connected to the wire support portion 150 via the wire 132D, therefore as shown by the

arrow E in ERf) BEgAYRNARS RRARE aetsHAQNS1BA 38D, 1RO Sy emitrssine phdaadiRg Y24 can
advance ar\?sfﬁ%ﬂ% %r@%ﬁ%@@ﬁ‘&ﬂn@%@“ in synchronization with said wire support

portion 150 so that the hopper 146 is positioned close to the 30bucket 24 in the horizontal direction.
0058 Then, as shown by arrow F in Fig. 6, the conveyor base portion 140 is raised or lowered
relative_to tl@ ain unit 128 so that the end of the second 5 conveyor member 144 is positioned
slightlysabo @#ﬁe position at which the coal is loaded. 0059 Next, as shown in Fig. 7, the wire 132A is

fed out by the wire puffgRdAd m@iﬁ%%%rh@%%ahgf@a%&wﬁwea BaRROWBbY the
y

arrow C in Fig. 6. At this point, the wire 132B is wound up e wire ouffeed mechanism 134B so that

the receiveEX#hiler U iheoeaeeynafili2 fagieg dbeakpuepleseribatdreskaicaaneti@ bucket 24 and
the receiver-member 148, When.the.bugket 24 desce the coal pile, the bucket 24 is
opened 16 AT AR B0 R G A b B SRR BN 5 by e
wire ouffeetageahaticm 18344 taadtHeedinchie0 X4 de sitiatedded bt s CEME nitohg

10 the arm 130, but also the conveyor member 126 rotates so as to face the loaded

pile.

0056
Next, by feeding or winding the wire 132C using the wire outfeed
15 mechanism 134C, the wire support portion 150 is advanced and retracted along
the arm 130 so as to be positioned over the pile of coal loaded by the bucket 24,
as shown by arrow B in Fig. 6. At this point it is advisable to feed out or wind up
the wire 132A connected to the bucket 24 and the wire 132B connected to the
receiver member 148 using the wire feed mechanisms 134A and 134B by just
20 the same amount as the movement distance of the wire support portion 150 (i.e.,
the outfeed or windup length of the wire 132C by the wire outfeed mechanism
134C).

0057

25 Also, the second conveyor member 144 is connected to the wire support
portion 150 via the wire 132D, therefore as shown by the arrow E in Fig. 6, by
moving the wire support portion 150, the second conveyor member 144 can
advance and retract on the first conveyor member 142 in synchronization with
said wire support portion 150 so that the hopper 146 is positioned close to the

30 bucket 24 in the horizontal direction.
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20 148.Then, as shown by arrow D in Fig. 6, the wire 132B is fed out by the wire outfeed mechanism

. 134B so that the receiver member 148 is turned until it inclines to face diagonally upward. The receiver
member 148 is thus positioned below the bucket 24. 25 0061 Next, with the receiver member 148
positioned below the bucket 24, the bucket 24 is opened and the coal held within it is caused to drop.
Coal from the bucket 24 falls on the receiver member 148 and is guided by this receiver member,
passing through the hopper 146 and falling on the second conveyor 30 member 144 conveyor main
unit portionQ}44éA. 0062 Coal which has fallen on the conveyor main unit portion 144A of the
second con % r member 144 is transported by the conveyor main unit portion 5 144A and falls from

its end close to the iR, URHL dHSWRNEY GRAVRYPTIMAIG. U It RErHBRvEARN DadBeHtIcRPAMGYRN member
142. Coal which has thus fallen on the first conveyor member 142 conveyor main unit portion 142A is

transportedrBipete Wolnmgtadhigiativat isotiermainaididissattheietasreeg orhibesirrepece. As
descited sbaye, o OGSO HYSING Space 28K IS IPUONAGIE 1A AR e hisp porion 18

nye meim
commuhnicatie, an&%e end portion of'the conveyor main unit por conveyor

member 14 ipfp@siioned above through-hole 18A of the base portion 18, therefore coal which has
fallen from the conveyor main unit portion 142A falls into through-hole 18A of the base portion 18, and
falls onto the first conveyor 12 extending in the horizontal direction within the 15 through-hole 18A.
0063 Taggéarge amounts of coal can be fed to the first conveyor 12 by repeating the processes
whereby with the receiver member 148 rotated to a 20 vertical state, the bucket 24 is caused to drop
and to receive coal Nei$ ineesbovemdwiigrehytitee wineked 24 is feidenlaiy, thithvite autiésst member

25 0043 N UHEn T AR e S RARLA o EWEIGA ZOVATOKE RHd T ERhCorhe conl
pile on the lpgagae dxpitEhSSIHt, ishedwirableds [etaiBRE up by the wire outfeed mechanism
134B so that the receiver member 148 is rotated until it faces upward to prevent
interference by the bucket 24 and the receiver member 148,
When the bucket 24 descends to the coal pile, the bucket 24 is opened
15  and filled with coal.

0080
Next, as shown in Fig. 8, the wire 132A is wound up by the wire outfeed
mechanism 134A, and the bucket 24 is elevated to above the receiver member
20 148.Then, as shown by arrow D in Fig. 6, the wire 132B is fed out by the wire
outfeed mechanism 134B so that the receiver member 148 is turned until it
inclines to face diagonally upward. The receiver member 148 is thus positioned
below the bucket 24.

25 0061
Next, with the receiver member 148 positioned below the bucket 24, the
bucket 24 is opened and the coal held within it is caused to drop. Coal from the
bucket 24 falls on the receiver member 148 and is guided by this receiver
member, passing through the hopper 146 and falling on the second conveyor

30 member 144 conveyor main unit portion 144A.
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conveyor member 126 downward, as shown by arrow G in Fig. 6. The work of unloading coal can thus
be continued without increasing the ascent/descent 30 distance of the bucket 24 (e.g., the outfeed and
windup length of the wire by the wire outfeed mechanism 134A). 0065 As explained above, according
to the bucket crane 110 of the present 5 embodiment, as same as the first embodiment, the arm 130
and the conveyor member 126 are rotated in the horizontal direction in plan view so that the direction
in which the arm 130 extends and the direction in which the conveyor member 126 extends are at all
times matched, therefore the work of unloading coal can be carried out simply by the pulling in of the
bucket 24 aﬂg%tation of 10 the receiver member 148. 0066 Moreover, because of the provision

of the receiver membes 148 My Bl eiineanddiaieiiorihedmaket b RI6HE s suifeed

mechanism 134A and 15 rotating the receiver member 148 using the wire outfeed mechanism 1348,
the work of seteadirngavayeameindee triedransparted i thenganeeyen Mo M dviticihe wire

support_port 50. Tj ent.unloading coal ¢can thus be s ned. 20 0067 Moreqver,
becaust% thg %%év%@%r@n%ri%@? 1%66851 ni%esfaaiilé)e(i %n’H%’bv%Pémgsaﬁ\?e"tc? IR i‘% the work

of unloadingeafliran e gererfiederreydhendhe deidzt « daewhrHorgninadiagerises tiedative to the

bucket crane 110 due to high tide or to a rising of the vessel owing to a reduction 25 in the amount of

coal on the JESANKGYRASTHITRRT bAAGREBIRBYSN HRTIRD 198AdHARPEReAEYhange,
without 'e“%BﬁO@;%J‘?ﬂQH%’?& %%ﬁ%?ﬂ%%ﬁsﬁﬁa%@mtoo%@ conveyor housing space. As

described above, the conveyor housing space 28A and the through-hole 18A of
10 the base portion 18 communicate, and the end portion of the conveyor main unit
portion 142A of the first conveyor member 142 is positioned above through-hole
18A of the base portion 18, therefore coal which has fallen from the conveyor
main unit portion 142A falls into through-hole 18A of the base portion 18, and
falls onto the first conveyor 12 extending in the horizontal direction within the

15  through-hole 18A.

0063
Thus large amounts of coal can be fed to the first conveyor 12 by
repeating the processes whereby with the receiver member 148 rotated to a
20 vertical state, the bucket 24 is caused to drop and to receive coal in its interior,
and whereby the bucket 24 is raised and, with the receiver member 148 rotated
and inclined in a horizontal direction, the coal in the bucket 24 is dropped onto a

receiver.

25 0064
Note that when the work of unloading coal on a barge advances and the
height of the coal pile on the barge diminishes, it is advisable to rotate the
conveyor member 126 downward, as shown by arrow G in Fig. 6. The work of
unloading coal can thus be continued without increasing the ascent/descent

30 distance of the bucket 24 (e.g., the outfeed and windup length of the wire by the
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30Note that in the present embodiment the wire support portion 150 does not necessarily have to be
capable of advancing and retracting along the arm 130. 0069 5In the present embodiment, a receiver
member 148 was provided at the end of the hopper 146, however as shown in Fig. 9, the receiver
member 148 may also be omitted. In such cases, in stead of the rotational movement of the
receiver member 148, it is advisable that when the bucket 24 is lowered and the interior 10 thereof
filled with caakehgitéeri supphEOHIaB440 is advanced until the bucket 24 is positioned in front of the
conveyor member 126, and the bucket is raised, following which the wire support portion 150 is
retracted until the bucket 24 is in a position above the hopper 146 and the coal is caused to drop from
the bucket Zgdote that for the bucket crane 110 in this case, it is not necessary for the 15 conveyor
member 126 to be able to advance and retract; it is sufficient for the wire support portion 150 to be
able to advance and\eetrsuipindade abdatkedisscioding ttee themtl8ked@rarz0 i Buchibaspwsghen the

bucket 24 is | d and the interior t f is filled with lin pl f th ti I t of
the recaverAMARUEI s 4hEEAT o b5 PRERTIEE I @ Ad B RO ANEFIRYRHY bucket 24
filled with coakanskraigss! ipabewadaeiRome YR meRReH36: &IoWipRMW RN seaangheonveyor

member 144 is advanced. In such cases it is not necessarily 25 required that a receiver member 148
be provideddiigetiothisravhiedoilicesiant Haerendseanghist gicraban sowa elbi@eocamyayes and

retract along e A 1A e T 0 A R T RIS RS AR PO Wb R RUiB LGRS
coal can be carried out simply by the pulling in of the bucket 24 and rotation of

10  the receiver member 148.

0066
Moreover, because of the provision of the receiver member 148, simply
by lowering and raising the bucket 24 by the wire outfeed mechanism 134A and
15 rotating the receiver member 148 using the wire outfeed mechanism 134B, the
work of unloading coal can thus be carried out without rotating the arm 130 or
moving the wire support portion 150. Time spent unloading coal can thus be

shortened.

20 0067
Moreover, because the conveyor member 126 can be raised and
lowered relative to the main unit 128, the work of unloading coal can be
performed even when the height of the coal for unloading rises relative to the
bucket crane 110 due to high tide or to a rising of the vessel owing to a reduction
25 in the amount of coal on the vessel, by raising and lowering the conveyor
member 126 to match that height change, without lengthening the bucket 24

ascent/descent length.

0068

30 Note that in the present embodiment the wire support portion 150 does
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18: base portion 24: bucket 26, 126: conveyor mechanism 28, 128: main unit 530, 130: arm 32, 132A,
132B, 132C, 1320: wire 34, 134A, 134B, 134C, 134D: wire ouffeed device 148: receiver member 150:
wire support portion Document Title: Claims

not necessarily have to be capable of advancing and retracting along the arm
130.

0069

5 In the present embodiment, a receiver member 148 was provided at the
end of the hopper 146, however as shown in Fig. 9, the receiver member 148

may also be omitted.
In such cases, in stead of the rotational movement of the receiver
member 148, it is advisable that when the bucket 24 is lowered and the interior
10 thereof filled with coal, the wire support portion 150 is advanced until the bucket
24 is positioned in front of the conveyor member 126, and the bucket is raised,
following which the wire support portion 150 is retracted until the bucket 24 is in
a position above the hopper 146 and the coal is caused to drop from the bucket
24. Note that for the bucket crane 110 in this case, it is not necessary for the
15 conveyor member 126 to be able to advance and retract; it is sufficient for the
wire support portion 150 to be able to advance and retract in the axial direction

of the arm 130.

0070
20 In such cases, when the bucket 24 is lowered and the interior thereof is
filled with coal in place of the rotational movement of the receiver member 148,
the second conveyor member 144 may also be retracted and the bucket 24 filled
with coal and raised to above the conveyor member 126, following which the
second conveyor member 144 is advanced. in such cases it is not necessarily
25 required that a receiver member 148 be provided, nor is there a requirement that

the wire support portion 150 be able to advance and retract along the arm 130.

Explanation of Reference Numerals
0071
30 10, 110: bucket crane
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Claim 1 A crane for unloading freight using a bucket, comprising: a base portion; 5a crane main unit
portion erected on the base portion; an arm extending in approximately the horizontal direction
from the crane main unit; a conveyor mechanism extending in approximately the horizontal
direction from the crane main unit below the arm; 10a wire support portion capable of advancing and
retracting along said arm; a wire an end portion of which is suspended from the wire support
portion and y#hiphde gepmseted at its end portion to the bucket; and a wire outfeed device capable of
feeding out and winding up the 15wire; wherein the arm and the conveyor mechanism can be
rotated in tré#hBHESAtal direction around the same axis so that in plan view the direction in which the
arm extendsi@'t @ﬁﬁ!@gg\jggﬁprﬁ%ﬁﬁgﬂ%r ction in which the conveyor mechanism exte_nds. 20 Claim 2
The crane set forth in Claim 1, wherein the conveyor mechanism is capable of extending and
retracting in2idel@Bgmadimahidirection.

5 30, 130: arm
32, 132A, 132B, 132C, 132D: wire
34, 134A, 134B, 134C, 134D: wire outfeed device
148: receiver member

150: wire support portion
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Document Title: Claims
Claim 1

A crane for unloading freight using a bucket, comprising:

a base portion;

a crane main unit portion erected on the base portion;

an arm extending in approximately the horizontal direction from the
crane main unit;

a conveyor mechanism extending in approximately the horizontal
direction from the crane main unit below the arm;

a wire support portion capable of advancing and retracting along said
arm;

a wire an end portion of which is suspended from the wire support
portion and which is connected at its end portion to the bucket;

and a wire outfeed device capable of feeding out and winding up the
wire:

wherein the arm and the conveyor mechanism can be rotated in the
horizontal direction around the same axis so that in plan view the direction in
which the arm extends at all times matches the direction in which the conveyor

mechanism exiends.

Claim 2
The crane set forth in Claim 1, wherein the conveyor mechanism is

capable of extending and retracting in the longitudinal direction.
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