Docunent Title: Specification Title of invention: Bucket Crane with
Conveyor Technical Field 0001 5The present invention pertains to a crane,
and nore particularly to a crane for unloading freight such as coal, iron
ore, and the like, using a bucket. Background Art 0002 10Frei ght such as
coal or iron ore carried by barges or the like is unloaded with the barge
moor ed aboengnaniiite fSpetificatiohoaded coal, etc. is carried to a predeterm ned
| ocation by a conveyor installed on land. Jib cranes of the type set forth
i n Pat entiti€iof lvieoton:, Bydket exarpwdh ryvepdel y used for such unl oadi ng wor k.
15 Prior Artgllggker nces 0003 Patent References Patent Citation
1 Japane-geé:hﬁ ! plication Unexam ned Publication 20 2002-53290

0001
5 The present invention pertains to a crane, and more particularly to a

crane for untoading 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 unlcaded
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 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



Summary of the Invention Problens the Invention Seeks to Resol ve 0004
25When unl oadi ng shi pboard coal or the Iike 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,

rai se the bucket by hoisting the wire, and nove the buckeé_ over ﬁhe
conveyor Bytfeesting/heigingnBorzontal rPtalRn ¢he 28Rt 3Nd 2 PER: ¥iPRCing RtV er |

because OBrﬁgﬁikgﬁﬁxﬁgﬁBP{erﬁﬂ time required for this wire
ing

out f eedi ng/ hoi's , _horizontal rotation of the arm and so forth,

unl oadi ng of coal or the like is time consum ng. 0005 5The present

i nvention was undertaken in |ight of the above problens, and enabl es the
work of ufP®ading coal or the like with a crane to be perforned in a short

time. . Meangd gl Basalaidg bhe (REgRkeR id %gRP8A O ovESprBBiems,

and enables the work of unloading coal or the like with a crane to be performed

in a short time.

Means for Resolving the Problem
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25 30 0008 0009 5The crane of the present invention is a crane for

unl oadi ng freight using a bucket, conprising a base portion; a crane nain
unit portion erected on the base portion; an arm extending in approxi mately
the horizontal direction fromthe crane main unit; a conveyor mechani sm
extending in approximately the horizontal direction fromthe crane nmain
unit bel ofP%he arm a wire support 10 portion attached to the arm and
capabl e of advancing and retracting along said arm a wire an end portion
of which is suspended fromthe wire support portion and which is connected
at its end portion to the bucket; and a wre outfeed 15 20 25 30 device
capabl e of outfeeding and winding wire; wherein the arm and conveyor
mechani snP8%® rotatable in the horizontal direction around the sane axis so
that, in plan w Il i Ma PRI of : : tinmes
matcheés t he di ﬁe‘%ﬁrghg?%glw %%én?hﬂg‘ e@%%k%?kﬂgg aumlgér%rgd;?%%%ts?% n the
present i auwewrkétpootbrising @nisddet piréoy; 4 benarmeianditcpoTi@y erectest batihes m ar e

rotatable in the horizontal direction, aroun he same axjs so that, in plan
view, theP@RRTIPRHPA HMFHEHIRNE a&a@ﬁ?w?@rvo‘geiﬂpf%?ﬂfa*ﬁ" OHERBHR { he
di rectiongipowhiLh (fie £oRye¥d: FREAGRESMRIBRES in tHBFRERERIV g bucket can

‘be noved Betmeen the position at which coal 1s filled and a position over
the 10 chonayéal,disctiget Yroby threanigmel meimgnit thelom the supparwirgsuppah and t he
w re outfeed device, wthout rotati E% the armin the hori z?ntal _(gi rection.

, h .
Rot at '®n BPripR&iarhR] i@ hR@ M GRea ¢fiadvenson andreiEaritg &' 9PeeAGus! y

extremnel yaFrg;nEWr‘r%%“igﬂdJﬁ?&i&n bNENRASE sUSHOREE HONPBRNRitd Sllbpdr@fbriidn!s be

omtted, and the coa oadi ng operation carried out in a short time. 15
and which is connected at its end portion to the bucket; and a wire outfeed
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0010 In the present invention the conveyor nechani sm may al so
extend and retract in the longitudinal direction. In the present invention
thus constituted, even if the coal is in a position 20 separated fromthe
crane main unit, by extending the conveyor nechanisn1in t he | ongi t udi nal
direction, the unloadlng operation_can be acco | shed wi t hout advanci ng or
retract i ngeYieR capale of ppHradingornd windingoweshels “6‘6132'"09'1 CGIVEYOR5 20 25 30

5 0014 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.

5 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 coal is filled and a position over the

10 conveyer, simply by manipulating the wire support portion and the wire outfeed
device, without rotating the arm in the horizontal direction. Rotation of the arm in
the horizontal direction, which was previously extremely time-consuming in the
coal unloading operation, can thus be omitted, and the coal unloading operation
carried out in a short time.

15
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.
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25

30



0015 5 0016 Not e that "approxi mately horizontal direction"” above
refers to the fact that the wire support portion can be easily advanced and
retracted, or to being 10within a range of inclination angles such that
coal or the |like on the conveyor does not roll off. 15 20 25 30 Effect of
t he I nvention 0017 Usi ng the present invention, the work of

unl oadi ng08bAl or the like can be Sperforned in a short time. Brief
Description of Figures 0018 Fig. 1. A plan view of a transport
vessel on which is nounted a bucket 10crane according to a first enbodi nent
of the present invention. Fig. 22 Afront elevation of a transport
vessel on which is nounted a bucket crane according to the first enbodi nent
of the pr88Eht invention.
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Fig. 3: A side elevation showing the state in which the bucket in a bucket
crane according to the first enbodi nent of the present inventionis in a

| ower ed 5st ate. Fig. 4. A side elevation showing the state in which
t he bucket in a bucket crane according to the first enbodi ment of the
present invention is in a raised state Fig. 5 A front elevation of a
bucket cr8®¥in the state shown in Fig. 4. 20Fig. 6: A side elevation of a
bucket crane according to a second enbodi nent of the present invention.
Fig. 7: A side elevation showing the state in which the bucket in a bucket
crane according to the second enbodi nent of the present inventionis in a
| onered state. 25Fig. 8. A side elevation showng the state in which the
bucket in®&'bucket crane according to the second enbodi nent of the present
invention is in a raised state. Fig. 9. A side elevation of a
bucket “crane in an enbodi nent in which the receiver nenber is omtted. 30
Enbodi nents of the Invention 0019 Below, referring to figures, we discuss
details OBO$bbucket crane with

Note that "approximately horizontal direction" above refers to the fact
that the wire support portion can be easily advanced and refracted, or to being
10 within a range of inclination angles such that coal or the like on the conveyor

does not roll off.
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attached conveyor according to a first enbodi nent of the present invention.
5 Fig. 1is a plan view of a transport vessel furnished with a bucket crane
according to a first enbodi nent of the present invention for noving coal
froma 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 nmoored between a wharf 2 10and a barge 6 | oaded 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 tFHPEpbihe FweskPN 1 is furnished with two 15 bucket cranes 10 spaced
apart m%éQ.Fach ot her along the one | ongitudinal side edge of an

appr oxi %Iy rectangul ar deck 8, a first conveyor 12 erected horizontally

al ong the one wgﬁgitﬁéls&é@@ht FvEBLSI99e Work BEuABEHING col BEFRNMteG@RUMRYOr 14
erected inclinatory along the approximately diagonal direction on the deck

8, argl ap#domekdianvstyot tihé erected on the other |ongitudinal side edge 20of
the deck 8. 0021 As shown in Fig. 2, the first conveyor 12 passes
hori zontal ly through the base section 18 of each of the bucket cranes 10,

and the %Q\N{]ﬁtream enggZS gorti on is positioned above the upstream end
portion ofetHeSEBUBRGT EBBSor 14. Coal |oaded onto the first conveyor 12

is fed t@wd the end portion on the bottom side of the second conveyor 14
and then'falls fromthe end portion on the downstream si de onto the second

conveyor 14. 3640022 pian view of Aheakipursteameandhipens ntdureéd bhsuckeeond
conveyor 14 is positioned over the base portion 20 of the third conveyor

16. Cbal cfaakldaogrdingin & fiestfamisediceny o the Wasenitioveémteorsecond conveyor 14 is

fed in a diagonal upward direction by the second conveyor 14, ang falls
from above thd Bade Ppom levagop ol &rangped 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 iowered

i5  state.

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

30



5conveyor 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 capable of rotational 10 novenent in the
hori zontal direction around the base portion 20. In the present enbodi nent,
the end of the conveyor main unit portion 22 rotates and is positioned on

t he whaEdmi2odimeotdefrine oneatiop t he coal 4 on the barge 6 to the wharf 2.

Coal falling fromthe downstream end portion of the second conveyor 14 onto
the thi @@'8nveyor 16 is carried to the wharf 2 by the conveyor main unit

[ 22. 2 , j 3 : J; ' f..t buck
Crane 10 of t FESH delg Aclien: vor Sebud BoBil o HRker R E wld®: 0 Vi on
a bucmtat%@h@@%oﬁ\?&j&r 20N RFa Fifst @nsiididhen] b theldi8sefahvehtidR, t he barge 6

into the bucket 24,” and the state in which the bucket 24 is raised in order
to | ead the c&al. theladpian vide diuckets2dt osdsml furomhedywoith aenithal sam26. Fig. 5
is a front elevation of a bucket crane 10 in the state showmn in Fig. 4. 25
0025 As asiewindic Eifigst. ersbaditnent of hee pirsest irvieatien for movingrenad HEH &i t h
simlar ,constifuen el enents to bucket cranes of the conventional art, such
as a bas¥'3orlibhM8erected on the deck 8 of a transport vessel, a main

unit 28 instald : [ r atd:ached to the main
unit 28, a w rFle','ge %218§8{r%@£%%\2%go§1 cﬁﬂg%}t%ﬁ\esﬂxgﬁ(y@ (Q)?Qt g@&rﬁ]%@, )ﬂa bucket 24
attached to the envipfn FRRE 1, a transport vessel 1 is moored between a wharf 2

10 and a barge 6 foaded 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 rectanguiar deck 8, a first conveyor 12 erected
horizontally aiong the one longitudinal side edge of the deck 8, a second
conveyor 14 erected inclinatory aiong the approximately diagonal direction on
the deck 8, and a third conveyor 16 erected on the other longitudinal side edge

20 ofthe 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,

36 0022



wire 32, and a wire outfeed device 34 for outfeeding the wire 32. The
bucket crane 10 in the present enbodinent is furnished with a conveyor
mechani sm 26 attached to the main unit 28 so as to extend in approximately
the horizontal direction. Note that "approximtely horizontal direction”
here refers to being 5within a range of inclination angles such that the

coal on the Cqméemewngﬁgé}ﬂr@maﬁ;o@%?tﬁ@éeé@d cOhteydPOid6isThEsiB@sR portion
18 is forned of steel pipe, wthin which a through-holes 10 18A vertically

ext endi ngvarstheosassd poAorsBoOwT tha tRirg. cdnvelybe 16i adal daelivgyioom liBeparsses

hori zontal ly through the m dway portion of the base portion 18, and the
first coweqpypr 12 ario xpsseandparvenor Aé i¢ iedigR-degenal grwagd 2retdhe main
unit 28 is_erected above t bas rtion 18 ,so as to. .be rotatabl.e in the
ot 1 zont B 118 SR TSFGE (e B TEM 80 HE b RALaTANTRENME ' As

sho i n.Ei J g HN i furnished with two | eg portions
sep\zg?éat eC q\%y?ﬁgsfog?%%fﬂg??g@ﬁg@&%and a conveyor housi ng space 28A forned
bet ween them communi cates with the base portion 18 through-hole 18A. 20
0028 The conveyor nechanism 26 is a nenber forned, for exanple,
froma t0@&3 framework and including a conveyor main unit portion 26A; the
back end portion thereof is held in an inserted state_in the conveyor

housi ng space Z#athirsscoryeyeioiR/sydmishahwiiniPassrRITHAN 28 &ANg1a eWEYBhveyor

mechani sm 26 i s term nated at f 1 - hol ' se
portion gn Hgl%r%? r&&rﬁg?h%ﬁc%&c%pgg% ﬁ%sgtﬁoﬁﬂégﬂ]?ggéﬁf’ é@%e%{]rtogé}f%% end of
the pPNVEVQEMERE nges%@z%n\f‘éitd%e%ﬁé% RfSund e S Féfﬂs'bnf@}?h‘ﬁ'ﬂﬁé Breknt S
rotatable in a predeterm ned angul ar range of notion in the up/down
di rect i oambetmtene the éfe ofethe comiey?8 maounditt bertipask? i romtas Btvis ch t he
conveyor main unit portion 26A term nates.

positioned on the wharf 2 in order to carry the coal 4 on the barge 6 to the wharf

2. Coat 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 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
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 ic 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



0029 The arm 30 is attached to the main unit 28 at the bottom end
in a state whereby it is inclined frontward and upward. The arm 30 can be
rotated in only a 5 predeterm ned angul ar range of rotation in the up/down
direction around the bottomend attached to the main unit 28. Note that in
this enbodi nrent what is showmn is the case in which the bottomend of the
arm 30 ivdreaBRashdds Wwiret tvgfami devioe 13428&r duifeading the wimo32.i Pite &ucikdt to this
form and thg intermedi ate portion of the armmy be attached to _the nmain
g(r)li?) f) , WDFW%EQ@FJHI%?W@EQngP@WdF flynishied Moloe CORYRIY PRITENGTNEP the arm
The wire out-feed device is f of,..e of a
wi nch; iatﬁaicge%ttf)rz}gﬁe@a%u?’&uggnﬁ? @Sl tex?%w’ E‘nap%gﬁ‘ga"%&t {hder ﬁgﬁﬂngali n the
wire 32 in_.kEesp E%ﬁg b e « Thgeb t n al so be
opened gﬁ%_céﬁg‘sgﬁ%%;ﬁ%e teg%lf)r%t@gl Ng@iﬁrﬁ%ﬁ@%ﬁ{o%aﬁr}@r&%ﬁﬁcﬁﬂ? ﬁgr ein, and
coal scontigiinesd tdmeeeion iﬁ@imdﬁ@ndbﬁ%l&ar gadh VR31th20Asalexpl &:memnabpwe, in the
bucket crane 10 of the present enbodi nent the arm 30 and conveyor nechani sm
26 are coedeatisd Atodedrenstdatholinit 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
directi ctg%ﬁf an integral unit around the center axis of the base portion
2518 so o be at all tines in a state of extension in the same direction

as the horizontgl nlid S&HbRN S FTRRAIY bMstBEIIY | eitkin W33eh a through-holes  Bel ow
we discuss a nethod for transporting coal froma barge 6 to a 30wharf 2
usi n@ a tsanepally wueseling is foduet . ngs tdnewbutk Etg. ¢F.dhe 16t degeniobed

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 sc as {6 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



above First, as shown in Fig. 3, the arm 30 is rotated downward.

. This causes the bucket 24 to nove in the forward direction and to descend
toward the pile of coal 4 inside the hold of the barge 6. Wen the bucket
24 has descended to the 5coal pile, the bucket 24 is released and its
interior filled with coal, whereupon the bucket 24 is again closed, 0033
Next, as shown in Fig. 4, the arm30 is rotated upward. At this point there
10 is no need to pull in the wire 32 using the wire outfeed device 34. By
rotating0@2f arm 30 in the upward direction, the bucket 24 noves upward and
toward the main unit 28. As described above, in the bucket crane 10, the
arm 30 and t heT%ﬁV@ﬁQr‘Sr@@?gﬁﬂéﬁlt% AR upit 2&;! pt Eh%%#%ﬁl iS06t B élia%? he same

angle 10,hBg E@ggﬁg@@@%{dﬁgﬂ%@ B4 RRHE HCal 30 %AL 1G] R0 upwar d,

over the conveyor necha conveyor

mai n 4ini bre%?éﬁrﬁﬁe@%ﬁg%gﬁﬁan e of rotation inf BMS dpldvire dirdeket fo@mne tAd of the

present enbodl nent, ket 24 20can be noved between a coal pile 4 and
a positi potteviesnd htacmuvrythe maimucinP8. plotd iteat iR GAsbymbodiatamavttaies ar m 30
in the up/down direction, without feeding out or_pulling in the wire 32

wi th t heshéwwe ioief ease ideviiel tubotiera andtdidne armtfaif isoaftached e thMant al

directl Otr}ni?fZS:[ QS’( t%[apg !?éoho E%?tg zgr? ¥oethﬁshForr%lfta];}%ecgle rlll%(e muzleéii'a?eqpclarrtliogyofttﬁéa

arm may be attached to the main unit, with a counterweight attached to the

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 pulis in the wire 32 in response to
15 controls 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 sc as fo 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 transporting coal from a barge 6 to a

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

1



wire outfeed device 34 of the wire 32, and the rotation of the arm30 in
the 25horizontal direction, which were previously extrenely tinme-consum ng
tasks, can be omtted; in addition, the work of rotating the arm30 in the
up/ down direction can be done in an extrenely short tinme conpared to the
outfeeding/pulling in by wire outfeed device 34 of the wire 32 and the
rotationggdy,d he arm30 in the hori zontal direction, therefore the tine
required for | oading coal onto the 30conveyor nechani sm 26 can be extrenely
curtailed. 0@5t as showhextFig.thehdacked0 23 rotateabéoedward. tThis cstisgse, and
the coal held wthin it is dropped. Coal which has fallen fromthe bucket

24 .h s | othgemchat 4 tm@wgnvé%fOWErﬁhﬁﬁe@mq anbia fesrcersitovrrd hie Rihoeyor

f th
Conveyor SRS o SO ST bt B e e el 2Aids Sehffe Fofie ¢+ om
the end ponton %fbukg@{df@@vr% BB ith erf&‘?ﬁ‘ﬁlé&’@wt%ec%d! %ﬁé}@ug&?ﬁf‘e\’or

housi ng space 2 escrib above e conveyor usi ng space 28A and

t he throyg@qﬁghegégﬁnQﬂOQﬁg base portlon 18 10 communi cate, and the end
portion of the conveyor main unit portion 26A is positioned over the

t hrough- hol e 18A of the base portion 18, therefore coal falling fromthe
conveyor main unit portion 26A falls toward the base portion 18

t hr ough- AB¥e 18A, and is | oaded onto the first conveyor 12 extending in the

hori zont al di r Cl.i h A te that

when the unl oa ?ﬁgggﬁw%‘ggl"pgk hg‘%b%ﬂggo oﬁ%tése%ovaazd gtg tefihSB of the

pile;@f ol n@ecpfb SHEInRAE YR30 BNGItRE§re blitrday gaNitd QﬂeB% rét@%? e wire 32

is fed out by the wre outfeed device 34 so that the length of The wire 32

20 suspeadrdd inotnet ipwanddvéctidne the ipuBRet 24 Irrogihepedrd and tbhverd dmveyor

mechanism 26 is rotated in the downward direction. By doi nﬁ qbcoal can be
an

| oaded ofitay HAk %Aﬁ@%ﬁcrlﬁéérﬁmvg;mmm huehsd csame ?@am\%arfa & above,

f the height of th | 4 di hes, .o | h
hei ght - oPSTYRIEdaFe On*%“i2§§aarﬁi% o g SR REC P A RS ol 6 Bt 1 eec

devi ce 3ﬁoﬁf’orﬁ§egsréf=&zotnh‘% nr%ebggotahh@rt%@yaﬁﬂoﬁ WAt e beAdieAT the

W re 32 suspen romt e e
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 rofation in
the horizontal direction of the arm 30. Therefore the outfeeding/puliing 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/puliing 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 ioading coal onto the

30  conveyor mechanism 26 can be extremely curtatled.



the arm 30, and to rotate the conveyor nechani sm 26 upward. 0037

In this way the coal transferred fromthe 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 fromthe 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
conveyor0Q3f and falls 5 fromthe downstream end portion of the second

Coal “uhi ch had\l 1B Ges 20dnoRgORt Matte Ste B MR d S W T ra
Conveyordf%gaga é@éh‘mﬁfém%s}]%‘ﬁ%%"@r%rrﬁ trbevbbasetgxogsqﬁ&é%w %%%%58938

As explain above, w ucket crane 1 e present e rment, the

arm 30 amgdit DAt CINEY TEATBE higicsRVAforafrRchahidhedsi Tdahecdidd 201 #e
direction so that the direction in which the arm 30 extends and the

di rect i otonveyahimein thi podioreddh offthehaomiveyol eskeeisds 2ats adirietitnwardmat ch in
plan 15 view, therefore the bucket 24 can be noved between the position at
whi ch colile MaineitZeandialip fegethgrrncrpdiontaf dhe 8BVRY X a8 IR OThechani sm

out T et 01 NP re MvPh ol R Ay 28 Bsoftralbatador e 5% SHTevRE
rotati onngheides i 3ad nasdieniorthiphaloidl neal pninthiglicneispa ey ous! y

extrenely ti consum ng can be omtted; 1n addition, the work of rotating
t he a0 m 8@mfunidige uphdone ehid @etticm of ane ke ndensr meimunixportiorl 364skort tinme
conpared to the outfeeding/pulling in the wire 32 by wire outfeed device 34

and 25 petitienesh cver tthe thravgdehdla tife didhe Zeareabodionedfi deretdiere@ore t he
k of i | f b 6 to. f. 2 t | tail ed.

R A A R IER G T g

and the fﬁﬁéﬁ-ﬂa‘eﬂs h%narigs&;@gé@%@&hé%ﬁ'm@éﬁ?twgix\%{oﬁ%%% ed many

tines in e” coal unl badin erefore coal ‘unl oa can be cut
si gni fi captitontaidrection within the through-hole 18A.
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 onio the first conveyor

3¢ 12 is carried to a position over the downstream end portion of the second

13



0040 Because the conveyor nechanism 26 can be rotated up and down,
when the anmount of coal 4 | oaded onto the deck of the barge 6 is reduced
and thus the height of the coal pile is |owered, by rotating the conveyor
mechanism5 26 into a dowmward-rotated state, and feeding out the wire 32
using the wire outfeed device 34 to |l engthen the wire 32 suspended fromthe
end of mm@vaym1B@abmgahe@agehﬁthaWEmSpoﬁmBBhet@aﬁg&bﬁtheﬁ&ﬁpmmwey@h over

t he conveyor nechani sm 26 sinp rotating the arm 30 up and down.
Conver sel3/anQAEPPeREN @ thih %e%?ﬂqy%% Syar 1pifian e QOWPafﬁeafBﬁ'}iﬂ’CPrP% in the

wire 32 usjing,.t Wi devi e ofthe
wre 32 LLSJ?J%E @R'&B?‘%S %@1@8 ntgetg feé[oﬁ% g@"]egs?rwel értrr%(%tw g {F‘he conveyor
mechani %%&ﬁ;ﬂ@ﬂ’%&ﬁbn 60Rk tFAHY %J&v,@m ?Qﬁé%@@oﬁ’@bgﬁv dmaaﬁe%né on over
t he conveyor nechanism 26 sinply by rotafing the arm 30 up and down. 150041

Not e 5t hatornithé iewpsgesmt ereirbodionesftthaeseespdi aionedydrhst oawethafcanvkgadi ng

coal, but the present invention is not limted thereto, and could be

appl i ed mairaunit peréon22tdie ’f@ﬂ@wﬁweb’@fvé@t@@@ﬂ wioieh thise falberkoio Gaive¥®i ng car go
such as irpon o

ool oo Wik paroR e 86 o eskevey 561 Satistne e B e ighe T "

|nvent|qgﬂbé §956I|n1ted thereto, and may be applied to a novabl e bucket
crane. 351 Wt he present enbodinent there is no feeding out or pulling
in whatsoever of the wire 32 by the wire outfeed device 34 during

unl oadi ng, but the invention is not limted thereto, and outfeedi ng/pulling
in ofo thed3 re 32 by the wire outfeed device 34 may al so be perforned. In

such cases, as well, because the Ien%‘th of the wire 32 outfed/pulled in by
the wire outfett eaiped3abpye mpusih 3 f GRBR COhpRir doe t Braskat

enbodi mer oaoaal: Me.fbrdale e B B s T i MR hveyor
mechani s 28ned|&ifeltiah &9 ihat kRe dietlidRm Anith HeS bhan3®¥xtends and the
direction in which the conveyor mechanism 26 extends at ail times match in pian
15 view, inerefore 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 outfeedihg/puﬂing 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 curtaiied. 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 unloading work,
therefore coal unloading time can be cut significantly.

30
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5 rotation of the main unit 28 relative to the base portion 18, but the
invention is not limted thereto, and it is also acceptable to provide
respective rotation nechanisns for the arm 30 and the conveyor nechani sm
26. In such cases, by synchronizing the rotational angles of the various
rotation nechani sns, the arm 30 and the conveyor nechanism 26 are at al
tinmes i M@tate of extension in the 10sane |lateral direction when seen in
pl an vi ew. Further, in the above present enbodi mrent we expl ai ned
the case in Wrﬁemat@@aﬂheo@omworimecfnasﬂisamvg@ danohearciziedeur erd dRenRf , but

the present invention s not, limted theretp, .and may he applied tp cases
i whi cHvESA S Akl of BaA IoaP St oHE HopRiasans SO Eri ekssterd or oases
in whic ; I, LS..l5. r 4

el ow, roFanps Aeidrd e e BaapisBlEed AP dBERENREAT, |
conveyor2@¢eer slidednirdreeeandifabasd meadingfout e ALies &2t usinyanéivas Note
that 20 in the present enbodinent, for the constituent el enents which are

t he saneoatfeddddhes B4 tstengitmdiheante 32 saspemped hemshrendefféheace 3Quner al s

in the figures and omt an explanation thereof. Fig. 6 is a side
el evat i ofPalfcay hsuerEed Foantheharga by aipR§TED avre thi ERRYRYOE MRSARABAt . 25As

h i ig. 6, the b 110 i s furnished wi base. i 18
verti cal 7% BRRRL A T EAhort 1 B00 Aot Gieny. WRaiRe DR Ehs
i nstall - THeTaR d of
the. mai n S DU8 os T B B T the Repor o AR dRE TP 2 40n
suspanded oot the iengthof tidiwirardd didpenaebiekethe?dn@bf teh®l dsovéihes end of

the wire 132A, and w re 30ouffeed nmechani sms 134A, 134B, and 1340 capable
of wi ndi gaing thedcdeedbngecbaniswi 2@spwaxh corbe®; banaoustonmihe tfligket crane

110 is further furnished with a conyeyor penber, 126 attached to, the nain
Lot 3268 1A Rpshit bRt 5 Ly S ek T aaau ol aRE e o e 6 i s

for med Ognd down.

15 0041
Note that in the present embodiment we explained the case of unloading
coal, but the present invention is not limited thereto, and could be applied o a
crane of the present invention for the work of unioading 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 vesse! 1, but the invention is not limited thersto, 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 unlcading, but
the invention is not limited thereto, and outfeeding/pulling in of the wire 32 by the
wire outfeed device 34 may also be performed. In such cases, as weli, because
the length of the wire 32 outfed/pulled in by the wire ouifeed device 34 is much

30 shorier when compared to the conventional method, work time can be reduced.
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steel pipe, within which a vertically-extending through-hole 18A is forned.
The first conveyor 12 passes horizontally through the m dway portion of the
base portion 18, and this first conveyor 12 is exposed within the

t hr ough- hol e 18A. 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 nenber 126 attached to the nmain unit
128 can%F8fate in synchrony. The main unit 128 is 15 furnished with two

| eg portions, Insﬂ%?ﬁr@sggt érﬂb&@iﬁﬁérﬁ‘.taeéﬁsﬁﬂitfo‘ﬁ%éé’Bgé@teﬁ%ﬁeﬂ%b%iti’iétarm

enbodi nent, and e "conveyor housi ng space forne et ween t hem comruni cat es

Wi th t hechase iRocbhosydBmebraviah- POlfe 1Bte804 thd hbiigoaen derotionmbyber 126
is furnished with: a conveyor base portion 140 capabl e of ascendi ng and

descendirogtioh bhthe tnaé cuh2@yaativeolodhedpaspacetion 8 bigthe svealion ismetber 142
supported by the conveyor base portion 140 so as . to extend in the sane

directi dimitgs ttherese.mardo itséenalp@ BPE@PIEPEBW, 10 a PEMGHH I EEBRTEFor O RPer 144
ted to b bl i de i h i.al _di i the t

or 11 on TSRCHATETS fanE Uy b Pt Tl 2508 SRR By (he ona

of the bpyg&?%nm é)FotQi'erﬂ’%n%%@:’of‘%ﬁ%av?rib%%t‘é%n RIAPRhishS thé aghed so as

to be a e forward a bac d on the end portion of the hopper

146. 30 5048 the conveydhmeznBNBYOLE bes at pbtitrisgnin H&aiesofeapatdien of thescendi ng
and descending in the direction of arrow F relative to the main unit 128 in
t he 1Con\eayos |dtenas dingctspagkehgeaminglanivewexanpl e, of uptake using a w nch,

or by use of rack and pipion nmechanis 5The first and cond conveyor
menbers 142 amd™@s By %@Eﬂ\é&? Pre o%@g]?dmé?rﬁe‘%ﬁn%ipéa;m ‘?%E?u%asgef Vames

| ncl udi g, €ONYENr BBE WidcRYichi 9brdd 2t A difind geTes Blogpveyor

belts. conveyor er supporteéd so as to be able to

rotate Wty lindtcll $2p4! BhaefaRBEWdlictanaeadeR iarwhiph downodiieiis an (the
direction of arrow G relative to the conveyor base portion 10140, around

t he posimboesed dtorad thrdenéo Bebthamiassehiar EEA hewhichacesl . or the like The second
conveyor nenber 144 is able to slide along the |ongitudinal direction of
the T4 r shoveniieybr Whatbera Pate. The conveyor nember 126 is thus able to
advance and retract.

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. 8, 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 s0 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



15 0049 Note that in the present enbodi nent, the bottomend of the
wre extending fromthe wire support portion 150 nmounted on the arm 130 is
connected to the second conveyor nenber 144. The second conveyor nenber 144
t hus synchroni zes with novenent of the wire support portion 150 and
20advances and retracts relative to the first conveyor nenber 142. 0050

The hoppett wizgs 1324,013%8d 2 Y384 Tihesbuket Brang 7 tvs uRhenurashadayt

direction so that coal ert into its to tion drops to the top of
t he com?e?‘?ﬂveé’ﬁ’rﬁ?a‘?rﬁb?fn{ﬁ Cter\egﬁ( o1h9 AR utnﬁeﬁgecond conveyor nember 144.

The receiver nenber 148 is fornmed fromsteel material with a "U shaped”
cross section open at the top. The receiver nenber 148 is attached
rotatabigpgso the end of the hopper 146 at its base end portion; the bottom
end of wire 1328 suspended fromthe wire support portion 150 is connected
to tie end 30porihe qresérdrenbodiBenti agiweyl dhd fasef petiong! dfs faread pe out f eed
mechani sm 1348, the receiver nepber 148 is thus albe‘d %Q r ot at n a
predeterﬁ??‘ﬁe@panwr‘ki‘rwi“&ﬁg%VS@F@%&@‘%@WQ/\H’FBUQ%\R& TPRCP ifPREESt Hi% and an

upri ght te. 005 The_ ar I re n from
the top %ﬁ C%‘FV%Vr?élePﬂS?F?ﬁ H]Oﬁ%%‘tglﬁ} %Pr gggﬂB%nﬁd%Xr 'Ic%\)ﬁl Oqesgéréoéant ed on
the top § adgdirection. A
wre ext@ﬁ{éﬂr}lg@f %ﬂ%ﬁﬁfgm\?\ﬁr@ ?%%C? 1%28%;3?%%@%@%? ﬂﬂfé@oﬁ%gct ed to the

W re support portion, which advances and retracts along the arm 130 t hrough

t he wi ndi ng or out f eedi ng of 10 the wire 1320 by the wire outfeed nmechani sm
13400 00BME The wire outfeed nechani sns 134A, 134B, and 1340 forned

Pge\é\n BEPGS, fQ’[hee)iS!'laarTR unit %g éSateti'eaCQ dago%et &e gaéen p%p[l}f;[ﬂ Jf§8§0 %quabe able to

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 fumnished with two leg portions, separated in the lateral direction as in the first
embodiment, and the conveyor housing space formed beiween them

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

0047

20 The conveyor member 126 is furnished with: a2 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 fo
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 1o be able to rotate forward and backward on the end portion of

the hopper 148.

30 0048
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15and pull in the wires 132A, 1326, and 1320 in response to controls by an
operator. 0053 The wire 132A extending fromthe wire feed
mechani sm 134A extends to 20the wire support portion 150, and the end
portion thereof is suspended fromthe wire support portion 150. The bucket

24 is connected to the end of the wire 132A he wire 1326 extending
fromthe wire @Qt@@é@ymw@ﬁﬂﬁéﬁ@ I3 REBAS Qf@qcﬁ@dkﬂgr%‘ds@ﬁﬁ&@l"ﬂmﬁort i on
150, and the en |on t her eof 25sus mthe w ort
portion ”i% ?"15%‘@ aboolve %@eerﬁ‘alrg i{tjﬁgS efg%ey% SBﬁﬁgct ed to

t he end 4 r

ext endi nsg)aig &r{wﬁ&eﬁ%‘f%eout ccl)*rrg anl srr’rg f3\ﬂt(5m %BY-(QE% dgﬁa%g(%%gnd S

di sposedigibphgedtH@isthm 130. The wire support portion 150 is attached to a
m dway portion of the wire 132C, and the wire support portion 150 can be
advasiced and Tder first edidasecana henmmrmemﬁaer@u&%edd ntHaace wWierdbag up using
the wire outfeed nechani sm 134C. 5 0055 Bel ow we di scuss a nethod for

dr oppi ngFFRAsede STcokamplg. Bhtyes fraspes including conveyor main unit portions

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 fo slide along the iongitudinal
direction of the first conveyor member 142. The conveyor member 126 is thus

able fo 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 retracis 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 fop. 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

3¢ portion thereof. By winding and outfeeding of the wire outfeed mechanism 134B,

18



exanpl e, onto the conveyor 12 using the above-described bucket crane 10.
First, as shown by arrow Ain Fig. 6, the nmain unit 128 is rotated rel ative
to the base portion 18 so that the arm 130 faces the | oaded pile of coal.
Thus not only 10the arm 130, but also the conveyor menber 126 rotates so as
to face the | oaded pile. 0056 Next, by feeding or winding the wire 132C

usi ng t Hee weadvasunémbdr 148 meitlvamibiniol Baae in lkepr@idetergipsbangyar t&rgs 150 is

advanced and retracted alo the arm 130 so as to be positioned over the
pile of db@é\é{PeFP aéa@wrewwggmfé%@# siate and AhBRAIBYS @ ow B in Fig. 6. At

this point it is advisable to feed out or wnd up the wire 132A connected
to the bucket 24 and the wire 132B connected to the receiver nenber 148
using thgswi re feed nechani sms 134A and 134B by just 20 the sanme anount as
t he novenent distance of the wire support portion 150 (i.e., the outfeed or
wi ndap | engt hTok drhe 100 reeterB2Gn lipe thoeizanaé doatiice Gometttzaiopsandl 84tBe. 0057
25Al so, the second conveyor nenber 144 is connected to the wre sufpport
porti on M80 wiih12§e wWreeSuppep, Parien dP8rie meuiRe v b eReateibaeeh Fig. 6,
by noving th i re suppart portion., 150, the,second, conveyor nenber 144 can
ativance She® Rt THE PPe e s ErRP enBer S Ho S Ao Zat  on

W th sai AL j i t hat:.Lhe,po iSn PQBidH oned

cl ose to(q{ gBSE%&@Eg{S@%Z;?? e&ﬁg}re?fzégn?ﬁlth%i gner?:t ?@%or@éﬁ%&éﬂ, ich Then, as

shown byadiahess Bnidtelibgts Sond e ceRVEYDEhrbage theihefg lFbdteetiigsed or
|owered relative to the main unit 128 so that the end of the second

5condeydhemerebtd2q 4 the witesoutfemdiedeshanghml \84dbove t he position at which the
coal

0052
The wire outfeed mechanisms 134A, 134B, and 134C formed by
winches, for example, are attached to the main unit 128, and are abie 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 {o

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 o 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 o 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

19



is | oaded. 0059 Next, as shown in Fig. 7, the wire 132A is fed out by the
wire outfeed 10 nmechani sm 134A so that the bucket 24 is | owered as shown by
the arrow Cin Fig. 6. At this point, the wire 132B is wound up by the wire
out f eed nechani sm 134B so that the receiver nenber 148 is rotated until it
faces upward to prevent interference by the bucket 24 and the receiver
menber &#8ched to a midway powiipsrofithe wige keC 2and i wita $UPBOE ROTshIOHi 1 e, the

buck 24 | d 15 d filled with 006 . Ne h i
oo %5, Conbd abanasp At Slatkd At ie SYstieedineant iitlig Ban and "
t he bucﬁgﬁ1 %ﬁe' e%tﬁ{e%&jerﬂ LR rﬂ?ﬂVﬁ4@e recei ver nenber 20 148. Then, as
shown by aProw D n 1 g. 8 ?

he wire 132B is fed out by the wire outfeed

mechani sm 134B so that the receiver nmenber 148 is turned until it inclines
to face diagonally upward. The receiver nmenber 148 is thus positioned bel ow
t he buckéts524. 25 0061 Next, with the receiver nenber 148

posi tioned bel ow the bucket 24, the bucket 24 is ?C%Zjned_ and the coal held
within it is Balovews gisghsp.a msiog fenftapping crat eflan & RO hT r ecei ver
menber 148 and | ui ded b i S..I i i raugh t he
hopper EX8MRITd Qf”i‘? enﬁo%lr?y%éhiggg@@ﬁﬁgc%gﬁ)&g%&%ecrirg)g]‘ggérﬁqgﬂ&géghveyor mai n
uni t porc Jsjﬁ:k)a w A in Fig. €0k Mhircinibagsfiakbabdoridiie wargeyor nain
uni t porFﬁrzsgr%Sl 4A nOPQ'%EeV\Jsecltr;ni:du“}'co'nveyor ne?rit)er £44 is transported by the
convey ol z@Bipdrtitt 18 porthaotheariM420 &nsksftaklisadedpilé bbcemidToloset talyt he main
unit 128 onto conveyor main unit portion 142A or the first conveyor nenber
142 10Codihe et dR0hkgt 2lhathe apnvayopmamnieer 1 2% otaesvisyay ionaap e lpegegonveyor
main unit portion 142A is transported by the conveyor main unit portion

142A and®'Bal s into the conveyor housing space. As described above, the
conveyor housi ng space 28A and the through-hol e 18A of

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. Af 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 refract 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.

20



10 the base portion 18 comruni cate, and the end portion of the conveyor
main unit portion 142A of the first conveyor nenber 142 is positioned above
t hrough- hol e 18A of the base portion 18, therefore coal which has fallen
fromthe 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

hori zontal direction within the 15through-hole 18A. 0063 Thus | arge
anounts of coal can be fed to the first conveyor 12 by repeating the
process@@5§hereby with the receiver nmenber 148 rotated to a 20 vertical

tate, the b 4.1 ' ihA 14oSigi nterior,
and wher by 1 hEebuAkahOyf WL abE i1 2R, e RePER KasEiTorebl tive 1™

s ralse
rot at ed (gdqidiCibiveest rdlaved e HORah it €24 isenthat kiee endl ofi thetdexobdcket 24
is dropped onto a receiver. 25 0064 Not e that when the work of

unl oadi npneewdr membebddgés positionss skgitiyt dtwvedhgimosdiontatevideathereal on the
barge dimnishes, it is advisable to rotate the conveyor nenber 126
downwar d§ lagsie§hown by arrow Gin Fig. 6. The work of unloading coal can

t hus be continued wi thout increasing the ascent/descent 30di stance of the
bucket 24 (e.g., the outfeed and windup length of the wire by the wre

out f eed d&g@hani sm 134A). 0065 As expl ai ned above, according to the bucket
crane 110 of the present 5 enbodi nent, as sanme as the first enbodi nent, the

arm 130 and t hexeosy eown Nemmigr 7 126 aire ridratsefddi outt e tHeomireomitideddi r ect i on
in plan view so that the direction in which the arm 130 extends and the
di r &6t i anethaniginct34theo tmiviey duckehdérs kperediasnshovir Bydhe Arov Cnis

mat ched, _therefore the rk of |.oadi ng coal .can.be carrjed sinply by
the pul I§i8gCi ﬁ’f gTiS PH@%E%R’@E@ 1%5§da t%ﬁy Je 1eEnRu E‘eeéJeE‘"\%Bg‘%‘#é er 148.
0066 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 ouifeed
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

helow 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 falis 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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Mor eover, because of the provision of the receiver nenber 148, sinply by

| owering and raising the bucket 24 by the wire outfeed nmechani sm 134A and
15 rotating the receiver nmenber 148 using the wire outfeed mechani sm 134B,

t he work of unloading coal can thus be carried out without rotating the arm
130 or noving the wire support portion 150. Tinme spent unloadi ng coal can

t hus be shortened. 20 0067 Mor eover, because the conveyor nenber 126

can be r |§ed and lowered relative to the main unit 128, the work of
unl oadi 9@6 oal can be perfornmed even when the height of the coal for

unl oadi ng ri segqf Ghdd HastandMendiekebndeydranditOusiupokomighatdfdpeor to a

rising of the vessel owmng to a reduction 25 in the anmount of coal on the

vessel , syohd@icohtgydntepeeniads tlaesponsepyrihamobeeyd28atrountipotiionhat
hei ght change, without |engthening the bucket 24 ascent/descent |ength.
0068530Netde amchtfalisrfrarhdtsperes elosedatbaimainturihd2§ionte sapr MAIPtHEn 150

he. ar mPESEET 568bO5Ie FRLSHHEIBTBHBRd A0 § RO DR SRR £76 v
ided at th f , » j ' th
" eoe ver iy §igefinst 12 geRSlortidn iR EUEn 2 ARMAN Y e (1ead of

the rot atj-Qnab: MRVENERLoRfort NE2A eBgifRE MRS LohdSyor Houshashracsalilse t hat
when t he bucket 24 is owered and the interior 10 thereof filled with

coal , th&essribed sbpperthepmmivepor AaGsing spdvm@BAdarunthiel thtdugbleiket8 24! i s
positioned in front of the conveyor nenber 126, afr;tg t he bucket is .raised,
fol 116wi rijewtsserportien (B cemsuyperie, pod thaand sOrian eidPELONNAYPRIN Y bucket
24 is in a_position, above the hoppe 4 nd i | drop
rom thoBtBRaE 0P Roft char=Y B ERE b 4ze Pbr IRECL pBbTe THRER LR, T 1
not necesgar n RBBevhiRonA9 rhrrahbe the ashvapee and
retract ???%gﬁ%%e%?goi‘%n fqg’r %‘rfeﬁ%‘f‘b\gm re support portion 150 to bepabl eto
advance @afh L6k baetor N42Adaiaxirad tiiougbitiocts 187 thiheabasel Bortion 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
o¢  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 ontoc a

raeceiver.

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. 8. 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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0070 20l n such cases, when the bucket 24 is |owered and the interior
thereof is filled with coal in place of the rotational novenent of the
recei ver nenber 148, the second conveyor nenber 144 may al so be retracted
and the bucket 24 filled with coal and rai sed to above the conveyor nenber
126, foll ow ng which the second conveyor nenber 144 is advanced. In such
cases i twirs ontheethercedaasi §328y equired that a receiver nmenber 148 be

provi ded, nor is there a requirenment that the wire support portion 150 be
able to advance and retract along the arm 130. Expl anati on of Reference-
Nuner al s 71 3010, 110: bucket crane 18: base portion 24 bucket 26, 126:
conveyor chanism 28, 128: main unit 530, 130: arm 32, 132A, 1326,

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 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 1348, 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

~ shoriened.

20 0087
Moreover, because the conveyor member 126 can be raised and
jowered 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 {0 a rising of the vessal 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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132C, 132D: wire 34, 134A, 1346, 134C, 134D: wire outfeed device 148:
recei ver nenber 150: wire support portion Docunent Title: Cains Caiml A
crane for unloading freight using a bucket, conprising: a base portion; 5a
crane main unit portion erected on the base portion; an arm
extending in approximately the horizontal direction fromthe crane nmain

unit; not neceseaniyaynie tebdanapaneext amdineing andppirestinpiieng thbearhor i zont al
direction fromthe crane main unit bel ow the arm

0069

5 In the present embodiment, a receiver member 148 was provided at the
end of the hopper 148, 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 cohveyor member 126, and the buckst is raised,
foliowing which the wire support portion 150 is retracted until the bucket 24 is in
a position above the hopper 148 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 refracted 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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10a wire support portion capable of advancing and retracting al ong said
arm a wre an end portion of which is suspended fromthe wire
support portion and which is connected at its end portion to the bucket;
and a wire outfeed device capable of feeding out and wi nding up the 15w re;
wherein the arm and the conveyor nechani smcan be rotated in the horizontal
di recti org: aaegndriidre same axis so that in plan view the direction in which
the armextends at all times matches the direction in which the conveyor
mechani s#f:éxclkelds. 20 Claim 2 The crane set forth in Claim1,

wher ein t6{1e %ane\éor rrecgani smis capable of extending and retracting in
the | onc& UdPnEP M EYPERECEANSTBucket Crane with Conveyor Abstract 5 Problem
To enablfatﬁ%. %ﬁ'lrf}ém unl oadi ng coal or the like to perfornmed in a short
time. Resol ution ans: A bucket crane 10 includes a base portion 18; a

mai nsuni3o 280: am
32, 132A, 1328, 132C, 132D: wire
34, 134A, 134B, 134C, 134D: wire outfeed device
148 receiver member

150: wire support portion
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nounted on the base portion 18, an arm 30 connected to the main unit 28 so
as 10 to be rotatable in the up/down direction, extending to diagonally

upward; a conveyor mechani sm 26 extending laterally [horizontally] fromthe
main unit 28; and a wire 32 suspended fromthe end of the arm 30, connected
at its end to a bucket 24; whereby the arm 30 and the conveyor nechani sm 26
are abl &daumearttditee: iGiatte hori zontal direction around the sane axis so that

at all times the 15direction in which the arm 30 extends matches the
di rect i dn@imh whi ch t he conveyor 26 extends. Figure 3

A crane for unloading freight using a bucket, comprising:
a base portion;
5 a crane main unit portion erected on the base portion;
an arm extending in approximately the horizontal direction from the
grane main unit;
a conveyor mechanism extending in approximately the horizontal
direction from the crane main unit below the arm;
10 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
15  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 extends.
20
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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