Document Title: Specification Title of Invention: Bottom-Parting Outfeed Discharge Apparatus
Technical Field 0001  The present invention relates to a bottom-parting outfeed discharge
apparatus, and in particular to an apparatus capable of holding granular material such as coal, iron
ore, or other ore, or grains such as soy beans or corn in a storage section and discharging this held
granular material from the bottom of 10the storage section. Background Art 0002 The work of

unloading quakfABrArEIHR: YREkRIaMGkerials such as soy 15 beans, corn, or other grains from a
cargo ship or barge to dockside is accomplished, for example, using a bucket crane installed on a

dock. HoweVég ahloxamipn Bedtenanitrsting i ercikisehatoeripd@itscomplished by repeatedly
gathering the granular material using a bulldozer or the like inside the cargo hold of the barge, moving
a bucket onto the barge and depositing the 20 gathered grain into the bucket, rotating the crane to
move the buleldhiedhEidiatk, and discharging the granular material - a very time consuming process.
0003 Arn example of equipment disclosed, for example, in Patent Citation 1 for 25 smoothly carrying
out the®unl ﬂg of granular material is a cargo vessel comprising a hopper-shaped cargo hold, an

outfeed machinethavingJeiaiing blafrm Whirhtdwvels hagk s 194 dg thrtragiudisahgiggetion of the

hull along the bottom surface of the cargo hold, and a conveyor for feeding granular material taken out
of the bottoappatatisarys! iolpastichisrdattrednnattine taBsblbeksideing granular material

such as coal, iron ore, or other ore, or grains such as soy beans or corn in a
storage section and discharging this held grahuiar material from the bottom of

10 the storage section.

Background Art
0002
The work of unloading coal, iron ore, or granuiar materials such as soy
15 beans, corn, or other grains from a cargo ship or barge tc dockside is
accomplished, for exampie, using a bucket crane instalied on a dock. However,
unloading in this manner using a bucket crane must be accomplished by
repeatedly gathering the granular material using a bulldozer or the like inside the
cargo hold of the barge, moving a bucket onto the barge and depositing the
20 gathered grain into the bucket, rotating the crane to move the bucket {o the dock,

and discharging the granular material ~ a very time consuming process.

0003
An example of equipment disclosed, for example, in Patent Citation 1 for
25  smoothly carrying out the unloading of granular material is a cargo vessel
comprising a hopper-shaped cargo hold, an outfeed machine having rotating
blades which travels back and forth in the longitudinal direction of the hull along
the bottom surface of the cargo hold, and a conveyor for feeding granular
material taken out of the bottom of the cargo hold by this outfeed machine to

30 dockside.



Prior Art References Patent Citations 0004 5Patent Citation 1: Japanese Patent Application
Publication N0.2000-43784 Summary of the Invention Problems the Invention Seeks to Resolve 0005
10However, when a large volume of a granular material such as coal is stored in the cargo hold of
such a cargo vessel, the weight of the granular material acts on the outfeed machine. This causes a
large resistance to act on the rotating blades of the outfeed machine, posing the problem that the
outfeed machine cannot be smoothly moved, so the work of discharging the granular material 15
- cannot be smoothly accomplished. 0006  The present invention was undertaken in light of the
above, andfiy HE HsEresCasording a smooth discharge of granular material even when a large 20
volume of fﬂeﬂt%ﬂ%ﬁi&@nmar material is stored in the cargo space of a cargo vessel or the like.
Means for Resolving the Problem

0004

5 Patent Citation 1: Japanese Patent Application Publication No.2000-43784

Summary of the Invention
Problems the Invention Seeks to Resolve
0005 |

10 However, when a Iargé volume of a granular material such as coal is stored
in the cargo hold of such a cargo vessel, the weight of the granular material acts
on the outfeed rhlachi_ne. This causes a large resistance to act on the rotating
blades of the oﬁ-tfeéd machine, posing the problem that the outfeed machine
cannot be smoothly moved, so the work of discharging the granular material

15 cannot be smoothly accomplished.

0006
The present invention was undertaken in light of the above, and has the
object of affording a smooth discharge of granular material even when a large
20 volume of coal or other granular material is stored in the cargo space of a cargo

vessel or the like.

Means for Resolving the Problem
0007

25 - The discharge apparatus of the present invention comprises a storage
section formed in an elongated shape as viewed in plan view, an outfeed
apparatus for outfeeding granular material stored in the storage section, and a
conveyor for conveying granular material outfed by the outfeed apparatus;
whereby the storage section has a pair of side walls of which at least the lower

30 portions are inclined so as to approach one another, and a space for storing



0007 25The discharge apparatus of the present invention comprises a storage section formed in an
elongated shape as viewed in plan view, an outfeed apparatus for outfeeding granular material stored
in the storage section, and a conveyor for conveying granular material outfed by the outfeed
apparatus; whereby the storage section has a pair of side walls of which at least the lower 30portions
are inclined so as to approach one another, and a space for storing granular material is formed

between thgraalilaf sigeanallss thehetiosaagas ahensanf STespirir whBdlaealisxterdbebpw the

bottom edge of the other side wall; an aperture extending in the longitudinal direction of the storage

section is fe¥fedf BBEvREH ﬁe%dﬁ'%@é?ﬁﬁ%@qu ae Raltennedgsrabihseetloprisidrposed to
extend along.§ P%ﬁpﬁ%@ﬁ\% é&ﬁ@% H ﬁfé“fc? I@MOHQPSWEQ{ BNt %Q%%@%%H%]as a

receiving portion to e granular mate wing out rom the aperture on the top surface,
and the outieeckappatareniditispotecosdtrsret ¢hantyvpostien WDl 00R stdragee gesentsnvention

thus constityted, because on s'dew Il extends helow the other, the apert e opens to the side or
dingor iy QRO ST AR EHE AR ATRERUNINE SRAEHTE A G RR . the

granular maigRblga dacyamgma hesoxtfessiARpasaiIBFanraR FerlisgdiRng e Mattferdel RAPParatus

smoothly driven. 000 In the present invention the outfeed apparatus preferably comprises: a rotary
blade pom&@wm@ngté ﬁﬁaﬂt@a@mﬁ@@@@ the 1eRgRuIdnes, crediba erFeer apeM@ealif outfeed
blades exte(ﬂg &tl&ﬁ IR Oq{%%nd the shaft; and a drive apparatus for rotationally driving
the shaft e presen mven us constituted, granular material is fed out by rotary blades
rotating around a shaft, therefore a flxed amount of granular material can be continuously discharged.

25 10 0008
In the present invention thus constituted, because cne side wall extends
below the other, the aperture opens to the side or diagonally downward, and
even when there is a large volume stored in the siorage section , the granular
material load acting on the outfeed apparatus can be reduced and the outfeed

15 apparatus smoothly driven.

0009

In the present invention the outfeed apparatus preferably comprises: a

rotary blade portion having a shaft extending along the longitudinal direction of
20 the aperture and outfeed blades extending in the radial direction around the
shaft; and 'a drive apparatus for rotationally driving the shaft.

In the present invention thus constituted, granular material is fed out by
rotary blades rotating around a shaft, therefore a fixed amount of granular
material can be continuously discharged.

25
0010

In the present invention the rotating blade portion is preferably divided into
muitiple sections in the axial direction of the shaft, and the attachment angle of
the rotating blade portion in at least one section relative to the shaft differs from

30 the attachment angle of the rotating blade portion in one of other sections



0010 In the present invention the rotating blade portion is preferably divided into multiple sections in
the axial direction of the shaft, and the attachment angle of the rotating blade portion in at least one
section relative to the shaft differs from 30 the attachment angle of the rotating blade portion in one of
other sections relative to the shaft. 0011 In the present invention thus constituted, the load
applied to the drive S5apparatus can be averaged irrespective of the angle of the rotating blade portion.
0012 ha s/ Bresed gngfation the attachment angles of the rotating blade 10portions in the
multiple sections are preferably respectively set at one of multiple angles determined so as to form
equal angle spacings. 0013 In the present invention thus constituted, since the offsets of the
75attachmeytgngles of each of rotating blade portions are uniform, the load

In the present invention thus constituted, the load applied to the drive
5 apparatus can be averaged irrespective of the angle of the rotating blade

portion.

0012
In the present - invention the attachment angles of the rctating" blade
10 portions in the multiple sections are preferably respecti\/ely set at one of multiple

angles determined so as o form equal angle spacings.

0013
in the present invention thus constituted, since the offsets of the
15 attachment angles of each of rotating blade portions are uniform, the load

applied to the drive apparatus can be even further averaged.

0014
in the present invention the outfeed apparatus preferably comprises a
20  scraping member capable of moving at essentially a fixed speed on the receiving

portion.

0015
in the present invention thus constituted, an approximately fixed amount of
25  granular material per hour falls from the receiving portion onto the conveyor at all
times, therefore a stable amount of granular material can be unloaded at all

times.

0016

30 In the present invention, the receiving portion preferably continues from the



applied to the drive apparatus can be even further averaged. 0014 In the present invention the
outfeed apparatus preferably comprises a 20 scraping member capable of moving at essentially a
fixed speed on the receiving portion. 0015 In the present invention thus constituted, an approximately
fixed amount of 25 granular material per hour falls from the receiving portion onto the conveyor at all
times, therefore a stable amount of granular material can be unloaded at all times. 0016 30In the

present invggiiafh By ECEPBIHROAIGHO P FESRRIMGAIIBHE SRIRdE enbRIBRP e Hihgof the pair of

side walls and extends more than the aperture to a position on the other side wall side. In the
present invishadgprsiigrecondhtiribemsidessaliidsortion extending from one side wall is positioned

directly below the bottom of the .openin d 5gran aterial piles up on the receiving portion. 0017
The present inva 0 prarerinvas do e e e e R i e n
the aperturérol?d 08 8ide wall is positioned directly below the bottom of the opening, and

5 granular material piles up on the receiving portion.

0017

The present invention preferably has a closing plate capable of changing

the width of the openingAin the aperture. '
10 o '
0018 _

In the present invention thus constituted, by adjusting the width of the
aperture with a closing plate, an essentially fixed amount of granular materiai
can be caused to drop onto the receiving portion, even if the sizes or weights of

15 the granular materials differs, and even if the amount of granuiar material stored

vatries.

Effect of the Invention
0019

20 According to the present invention, granular material can be smoothly
discharged even when a large amount of coal or other granular material is stored

in a cargo storage.

Brief Explanation of Figures
25 0020
Fig. 1. A side view showing the constitution of a barge having a discharge
apparatus according to a first embodiment of the present invention.
Fig. 2: A plan view of the barge shown in Fig. 1.
Fig. 3: A section through 1li-11l in Fig. 1.

30 Fig. 4: A general perspective view showing the constitution of a discharge



In the present invention thus constituted, by adjusting the width of the aperture with a closing plate, an
essentially fixed amount of granular material can be caused to drop onto the receiving portion, even if
the sizes or weights of 15the granular materials differs, and even if the amount of granular material
stored varies. Effect of the Invention 0019 20According to the present invention, granular material can
be smoothly discharged even when a large amount of coal or other granular material is stored in a

cargo storagep i xpbanaite e fthiomresetiRPent Fig. 1: A side view showing the constitution of
a barge having a discharge apparatus according to a first embodiment of the present invention. Fig. 2:

A plan view of thel®baRjesRfFHIA A GliagEE 37 AhewisthibesHRPFRyoWiIBgRRy dishaiiferal
perspectiveagigmaﬁlagv&i&gopaﬁg%sﬁi{gtmgt%Irﬂbcga%gm_e apparatus according to the first embodiment.
Fig. 6: Shows the constitution of the outfeed apparatus; (A) is a front
5 elevation; (B) is a cross section through B-B in (A); (C) is a cross section through
C-C in (A); (D) is a cross section through D-D in (A).
Fig. 7: A side view showing a ftransport vessel having the second
embodiment discharge apparatus.
 Fig. 8: A plan view of the transpdrt vessel shown in Fig. 7.
10 Fig. 9. An elevation view of a discharge apparatus mounted on the
transport vessel shown in Fig. 7.
Fig. 10: A horizontal cross section showing the constitution of a barge
having cargo equipment according to an embodiment of the present invention.
Fig. 11: A cross section through B-B in Fig. 10.
15 Fig. 12: A cross section through C-C in Fig. 10.
Fig. 13: A width-direction cross section showing the constitution of the
barge storage section and scrape-out means shown in Fig. 10.
Fig. 14: A perspective view showing the constitution of the barge storage
section and scrape-out means shown in Fig. 10.
20 Fig. 15: An elevation view showing the constitution of the scrape-out

means shown in Fig. 10.

Embodiments of the Invention
0021 :
25 -- First Embodiment -

Below, referring to figures, we explain in detail a first embodiment of a
bottom-parting outfeed discharge apparatus of the present invention. Note that
in the explanation below we discuss as an example of the case in which the
bottom-parting outfeed discharge apparatus is disposed on a barge, and coal is

30 transferred from this barge to another barge or to shore.



Fig. 5: A sectional diagram in the width direction showing a discharge apparatus according to the first
embodiment.  Fig. 6: Shows the constitution of the outfeed apparatus; (A) is a front elevation; (B) is
a cross section through B-B in (A); (C) is a cross section through C-C in (A); (D) is a cross section
through D-D in (A).  Fig. 7: A side view showing a transport vessel having the second embodiment
discharge apparatus. Fig. 8: A plan view of the transport vessel shown in Fig. 7. 10Fig. 9: An elevation
view of a discharge apparatus mounted on the transport vessel shown in Fig. 7.  Fig. 10: A horizontal
cross section showing the constitution of a barge having cargo equipment according to an embodiment
of the pres@§ZBvention. Fig. 11: A cross section through B-B in Fig. 10. 15Fig. 12: A cross section

through C-C in F é?lq i ngéselév\g %tH r%rgﬁﬁlﬁﬁggéoﬁ%(g{gpo h8¥\’1§ H}§ colnﬁtét\% n of the

barge storage section an scrape -out mea erspectiv V|ew showing

the constitidientirgie Aasgeasieragecsanipioath@ sexapenbadneanseiitbepiadant Huedbig. 15: An
elevation view showing the constitution of the scrape-out means shown in Fig. 10. Embodiments of the
Inventipn obia: Z5is BiRlBemiRMiR{dparge 1 shown in Fig. 1; and Fig. 3 is a cross section

through Hi-lll of Fig. 1.

As shown in Figs. 1 through 3, barge 1 comprises: an elongated storage
section 2 extending in the longitudinal direction of a barge in to which coal can
be inserted; an outfeed apparat-ué'4 disposed on thé bottom portic')n" of storage

10 section 2; a shipbottom conveyor 6 disposed at the bottom of storage section 2;
and a spreader 8 extending from the end portion of shipbottom conveyor 6 to a
dock. Bottom-parting outfeed discharge apparatus 10 ("discharge apparatus”
below) comprises storage section 2, outfeed apparatus 4, and shipbottom

conveyor 6.

0023
In the width direction (i.e., the width direction of barge 1), storage section 2
has an inverted triangle sectional shape, and the plan view shape of the rear
portion thereof in the longitudinal direction (i.e., the direction from the bow to
20  stern on barge 1) is formed to taper in width toward the rear. In the rear portion
of storage section 2, the deepest portion thereof inclines diagonally upward

toward the rear.

0024

25 Fig. 4 is a genéra! perspective view shdwing’ the constitution of discharge
apparatus 10; Fig. 5 is a cross section in the width direction of discharge
apparatus 10. As shown in these figures, discharge apparatus 10 comprises a
pair of side wall portions 12A, 12B inclining in the width direction and disposed to
extend in the longitudinal direction; a closing plate 14 disposed along the bottom

30 portion of one side wall portion 12B and rotatably connected to the bottom edge



Below, referring to figures, we explain in detail a first embodiment of a bottom-parting outfeed
discharge apparatus of the present invention. Note that in the explanation below we discuss as an
example of the case in which the bottom-parting outfeed discharge apparatus is disposed on a barge,
and coal is 30transferred from this barge to another barge or to shore. 0022  Fig. 1 is a side
elevation showing the constitution of a barge 1 having a discharge apparatus according to the first

embodimenysahiesRigSHAN i?&%iﬁwﬁﬁ I9n@ 13 BNV IHEWOFRA 9% TaripINBAN F igodiidiEyF1g- 31s @

cross section through IlI-1ll of Fig. 1.  As shown in Figs. 1 through 3, barge 1 comprises: an
elongated suiitagecseettomaésidadiad portietohdftudinal direction of a barge in to which coal can be
inserted; an outfeed apparatus 4 disposed on the bottom portion of storage 10 section 2; a shipbottom
conveyor 6 disposed at the bottom of storage section 2; and a spreader 8 extending from the end
portion of spgawettom conveyor 6 to a dock. Bottom-parting outfeed discharge apparatus 10
("discharge apparatus” below) compriseskstora%eAsection 2, outfeed apparatus 4, and shipbottom

convey'i')r 6. 15 OBQ@ pai'ir?fkfé‘iﬁitﬂﬁ”dh@'@ﬁ’&ﬁ(] ,tF@%a@H Qﬁ%@ﬁ@@ﬁ%@@?ﬁ%@g@%ption 2
has an invegiegangle seeons sRRea AR INGIRIAEsMRSHARE LS oAb ROsR g el n the

longitudinal direction (i.e., the direction from thé bow to 20 stern onDarge 1) is formed 1o taper in
width towarihvieetecatri dm gudaresin ametio fahstor igdveeetidh @ phie deesplestiyadiriamttbesed? Mclines

g e o o855 SP2A ST VR BoEas A SRERILcrFe AR 05
' the bottom edge of the other side wall portion 12A, and an aperture 18, which
10 opensin a diagonaliy downward direction. and extends horizéntaily, is formed
between the bottom edge of one side wall portion 12B and the bottom edge of
the other side wall portion 12A. Receiving portion 16 is positioned below
aperture 18. In addition, the angie of inclination of these side wall portions 12A,
12B should be determined according to the properties of the granular material
15 stored in storage section 2; for example, when holding coal as in this

embodiment, approximately 50° is suitable.

0026
Closing plate 14 consists of a plate material rotatably connected to the
20  bottom edge portion of side wall portion 12A and extending in the longitudinal
direction. This closing plate 14 can be rotated using a jack or the like affixed fo
side wall portion 12A, from an initial position (shown by the broken line in Fig. 5)
on the same plane as side wall portion 12A, in a direction such that it separates
from second side wall portion 12B, by which means the width of aperture 18 can

- 25 be adjusted.

0027
Receiving portion 16 comprises a plumb portion 20 extending downwardly
plumb from the bottom edge of one of the side wall portions 12B; a horizontal

30  portion 22 extending horizontally from plumb portion 20 to the other side wall



apparatus 10; Fig. 5 is a cross section in the width direction of discharge apparatus 10. As shown in
these figures, discharge apparatus 10 comprises a pair of side wall portions 12A, 12B inclining in the
width direction and disposed to extend in the longitudinal direction; a closing plate 14 disposed along
the bottom 30 portion of one side wall portion 12B and rotatably connected to the bottom edge of this
side wall portion 12A; and a receiving portion 16 disposed in continuity with the bottom of side wall

portion 12156445 $FBe Hak;obside amalhraitienspbifonl 283 neknasdanysasd ée@Rioasa one
another, by virtue of which a triangular columnar storage section 2 having an inverted triangular shape

is formed baERASE thd Yasr AR AR PERTHAS mﬂ,pitz@.mr&@n&ﬂ- &fgée@fﬂomoﬁ@uﬁ | portion
128 extendy, fH%F‘S%%&%&K?W#&Q&%?;{S‘o‘F&% 55186 B%%ffﬁ&%%&ﬂfé‘ﬁé‘ I8 03t e gperture 18,
n a diagonally s hori ,

which 10 opens ownward direction and exte ontally, is formed between the
bottom edgezitomalsaeswal ltpertmtary A8 sdel oetibottdesedpe o titiewihea it e svlle pastiter 12A.
Receiving portion 16 is positioned belo%ﬁl,gerture 18. In addition, the angle of inclination of these side

wall pottior42RT PHAEIS B ctermmedCRIBRIFR W S dpettrROBPthaRRERER A terial
15stored inaqu@geogmqﬂggggw%f\ﬁgﬁg&qgiﬁgm as in this embodiment, approximately

500 is suitable. 0026 Closing plate 14 consists of a plate material rotatably connected to the
0028

The height of pilumb portioh 20 and width of horizontal pdrﬁ'bn 22 should be

10 determined so that when outfeed apparatus 4 is in a stopped state, coal does not

fall from the edge of horizontal portion 22 until coal flowing out through aperture

18 and piling up on receiving portion 16 and outfeed apparatus 4 closes aperture
18.

15 0029
Fig. 6 shows the constitution of the outfeed apparatus; (A) is a front
elevation; (B) is a cross section through B-B in (A); (C} is a cross section through
C-C in {A); (D) is a cross section through D-D in (A). As shown in this drawing,
outfeed apparatus 4 comprises a motor 24 and a rotary blade portion 26,
20 wherein a shaft 26A is connected to motor 24. Rotation of motor 24 causes

rotary blade portion 26 to rotate around shaft 26A. |

0030
Rotary blade portion' 26 has a horizontally extending shaft 26A, and
25 outfeed blades 26B extending toward the perimeter from shaft 26A. Four outfeed
blades 268 are aftached, separated by a 90° angle in the perimeter direction;
flange plates 26C are disposed vertically relative to outfeed blades 26B and the

shaft so as to support the load acting on these outfeed blades 26B.

30 0031



20 bottom edge portion of side wall portion 12A and extending in the longitudinal direction. This closing
plate 14 can be rotated using a jack or the like affixed to side wall portion 12A, from an initial position
(shown by the broken line in Fig. 5) on the same plane as side wall portion 12A, in a direction such
that it separates from second side wall portion 128, by which means the width of aperture 18 can 25be
adjusted. 0027 Receiving portion 16 comprises a plumb portion 20 extending downwardly plumb

from the bottom edgre & ANgRSNEHAGY A RABIPTIRd RuRi PRI 2R RORAT HPERAPHIRIMEINT

horizontally from plumb portion 20 to the other side wall portion 12B side; and an arcuate portion 23

having arcugtersaktislp B diurs pyit HaREP Ao Zonedl gBAioin2oaghdspriiab potfRed2ba0etieed
apparatus 4& dgﬁ‘,%o (ﬁg cﬂ%&g( cpgl%?p% IQoartt'Bﬂ‘sze% %ﬂégﬁ e Cerqf)gporu?gs 20 89 th?é éh% trotatlonal

axis of the rota e portion, described below, maic axis of arcaate portlon 23. Ship

bottom congmmdbriedisposhd apyeoxstiatalyndifecty, heatbim thesleadingneiekios stosizeatatgaprtion 22,
0028 The height of Iumbé’)ortlon 20 and width of horizontal portion 22 should be 10 determined so

that wien cfﬁﬁf@é"ﬂ BpafuiliRes B rossSpphend-porionl dydiasst biadrsi bR 8agherAdAzontal
portion 22 ﬂc%/'&&ﬁé’ééﬁrﬂi‘aﬁtéﬁéwﬁé@eﬂ%%'ﬂ& HHe ABASERMNG RGN FRANd outfeed

apparatus 4 oses aperture 18. 150029  Fig. 6 shows the constitution of the outfeed apparatus; (A)
is a front elebaﬁoﬁﬁ/{\BTmaaét@sbmeoﬁ@mwﬁougheBsBthm)acq;a):m ords sewiior2thsidigloiT-C in (A);

fﬁgg;z::fsﬁwfaﬁrszga%éS%ggeoz%Da%ﬁ% SIS, U doep e o
motor 24 cagkissotarhblBlefpegicreibio m@tatmarwrsd@hafﬁ&%g 0880). The attachment
10 angle in the section adjacent to the motor 24 side of the C cross section portion
(the "D cross section portion” below) is offset by 30° relative to the C cross
section portion; i.e., it is offset by 60° relative to the B cross section portion.
Moreover, the attachment angle in the section adjacent to the mdtoi’ 24 side of
the D cross section portion is offset by .30° relative to the D cross section portion;
15 i.e., as with the B cross section portion, outfeed blades 26B extend vertically and
horizontally. Thus in the present embodiment there is a repeating alignment of B
cross section portions, C cross section portions offset at a 30" attachment angle
relative to the B cross section portions, and D cross section portions offset at 60°
relative to the B cross section portions. As is done in this embodiment, the load
20  applied to motor 24 can be averaged, regardless of the rotation angle of rotary
blade pertion 26, by constituting rotary blade portion 26 of} multiple parts with
differing outfeed blade 26B attachment angles. Also, by using rotary blade
portion 26 in this way, outfeeding of granular material can be reliably performed
even when the rotational axis of the rotary blade portion at the rear of barge 1 or

25  the like is disposed atan angle.

0032
As shown in Fig. 1, the rear portion of conveyor 6 is inclined upward, and
the rend end portion thereof is positioned above the rotational center of spreader

30 8. Spreader 8 extends diagonally upward, and can be rotated around the bottom

10



Rotary blade portion 26 has a horizontally extending shaft 26A, and 25 outfeed blades 26B extending
toward the perimeter from shaft 26A. Four outfeed blades 26B are attached, separated by a 90 angle
in the perimeter direction; flange plates 26C are disposed vertically relative to outfeed blades 26B and
the shaft so as to support the load acting on these outfeed blades 26B. 30 0031 Outfeed blades
266 are divided into multiple sections at predetermined intervals along the axial direction of shaft 26A;
in each sectign pigfesd blades 26B are attached to shaft 26A at offset attachment angles. l.e., in the
present embodiment, in the state shown in Fig. 6, within the section furthest separated 5 from motor
24 (the "B cross sectional portion), outfeed blades 26B, as shown in Fig. 6(B), are disposed to extend
in the verti(i?é d the horizontal directions from shaft 26A. The attachment angle in the section
adjacent to the motor 24 side of the B cross section portion (the "C cross section portion” below) is
offset by 300 rel@aievoibeRptatsstae cimraian of raddihgvenadh iRig. B&c)e Thiuailglcboeith10 angle in
the section adjacent to the motor 24 side of the C cross section portion ?(the "D cross section portion”

below)is offd&(d5E669R ARPETRI YR R SESSSRIHTRRRINENE. aNR SHEBIARAEL RAMRE to the B

cross sectiQi AqHI8MRIBELR Bg?%%[tqa_chment angle in the section adjacent to the motor 24 side of
the D cross section portion is offset by 300 relative to the D cross section portion; 15 i.e., as with the B
cross section poftlest, dusfduargradetipBBexteridhttcdischatbrorippatallys THubm presprdsent

embodiment there is a repeating alignment, of B _cr section pqrtions, C cross section pogtions offset
2t 2 300 At G R IATENGIE TTE 1Sl B R aTe oMo S0 LS BRSNSl tions offse

at 60 relativerindtieaB ot EeeIasT RATEONSI Aitislonain ithisl esebodintanspdedaad 2@nagplied to
motor 24 can be avera?ed, regardless of the rotation angle of rotary blade portion 26, by constituting

rotary!Blad§'9SRHRL 618FIgIRAEp Ats GREh BRTERRSIRITS RIS 2B S SRR M AN 7AW Also, by
using rotary&@@%&gm%g@s&%ﬁ Waysauisssing of granular material can be reliably performed

even when the rotational axis of the rotary blade portion at the rear of barge 1 or 25the like is disposed
at an angle. 0032 As shown in Fig. 1, the rear portion of conveyor 6 is inclined upward, and the rend
end portion thereof is positioned above the rotational center of spreader 30 8. Spreader 8 extends
diagonally L?;?\ggrd and can be rotated around the bottom

When unloading held coal dockside, barge 1 is first made to standby,

15  aligned to the dock, and spreader 8 is rotated so that its tip is positioned on the
dock.

Closing plate 14 is then rotated and aperture 18 is opened. When aperture

18 is opened, coal flows out from inside storage section 2 through aperture 18 to

receiving section 16. Coal thus fiowing out to receiving section 16 accumulates

20 on receiving section 16 in a hill shape. This coal accumulated in a hill shape

reaches a height at which it blocks aperture 18, and with aperture 18 in a

blocked state, it is stable and self-sustained, with no coal collapsing. Thus the

outflow of coal from storage section 2 through aperture 18 is stopped.

25 0035
Note that it is desirable to adjust the angle of closing plate 14 so the width
of the opening in aperture 18 is narrow when the amount of coal held in storage
section 2 is high and wide when that amount is low. Thus irrespective of the
amount of coal held, a fixed amount of coal is discharged to receiving section 16.

30
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end thereof. 0033  Below we explain the operation of holding coal in a barge 1 furnished with the
discharge apparatus of the present embodiment, and of unloading the held coal into an adjacent barge
1.  First, if a barge 1 furnished with the discharge apparatus of the present embodiment is holding
coal, closing plate 14 is rotated and the aperture 18 formed at the bottom of side wall portion 12A is
closed. With aperture 18 thus 10 closed by cloSing plate 14, coal can be stored in storage section 2
by loading gpalginto storage section 2 from above. 0034 When unloading held coal dockside,
barge 1 is first made to standby, 15 aligned to the dock, and spreader 8 is rotated so that its tip is

positioned on thénditk state|owtier Fﬂ_ét@ﬂ%ikf@ﬁ@rﬁ%’téﬂlﬁrf’di&ﬁhf@% togtigrpeliaay Hﬁﬁén aperture
18 s opened, gl Jows oyl 10T I S4pLAS Seclion 2 hraudh ags s 460 rpcelg secton 16,

Coal thus fl%wmg out'to receiving section mulates 20 on receiving section a mll shape.

This coal agedtiniatie from hibshape redcheba beighéatovtiantobiitlsb atperiuceidds wirdayith
aperture 18 in a blocked state, it is stable and self-sustained, with no coal collapsing. Thus the outflow

of coalffronY disMAGO2e SIS ERGDH R SRATREEY RERFPIAN I8 qpsoutiegd @R RilSdsirable to
adjust the angle AfAOSROBIAE A SOHNSr Wisth£f the QPEPING JERSATHSASIS NI ERMReN the

amount of coal held in storage section 2 is high and wide when that amount is low. Thus irrespective of
the amountepfecbaichéfd, Ehisxetheambyimotticunr tdatis dhadgedadiesc@iviny adotish 9&Eh @036  In
this state, motor un:?g% 88H%§tus IS drlvcla,[rhto turn rBteagEy8 Blﬁ*\du% B%&'?:QUZB' he rotation of

4 of
rotary blad€ ?)Soc?ﬁ 'ﬁl 6{IJ C8OLEETHA alﬁﬁa o Fé‘c“e.v.ﬂ"ge S&Eion rom apetrture tgobdé%raped out

onto shipb@jtamgapeerenfconveyor 6.
10 -
0037
When coal falling onto shipbottom conveyor 6 in this way is fed by
shipbottom conveyor 6 to the downstream end thereof, it then falls on spreader 8.
Coal falling on spreader 8 is then carried to the end portion on the downstream

15  side and piled up dockside.

0038
As explained above, in the present embodiment, one of the side wall
portions 12B extends below the other side wall portion 12A, therefore aperture
20 18 opens toward the side or in a diagonal downward direction, so that even
| when there is a large amount held in storage section 2, the load of the granular
material acting on outfeed apparatus 4 can be reduced, and outfeed apparatus 4
can be smoothly driven. Moreover, because outfeed apparatus 4 comprises
outfeed blades 26B rotating around the axis of rotation, a fixed amount of

25  granular material can be continuously discharged.

0039
Since the rotary blade portion 26 is divided into muitiple sections in the
axial direction of shaft 26A and the angle of attachment of outfeed blades 268 to

30  shaft 26A in each section differs from the angle of attachment of outfeed blades

12



5 When coal is scraped out from receiving section 16 by outfeed apparatus 4, essentially the same
amount of coal as the scraped out coal flows out again from aperture 18. Therefore by rotating rotary
blade portion 26 at a fixed speed, an essentially fixed amount of coal per unit time can be continuously
caused to drop onto shipbottom conveyor 6. 10 0037  When coal falling onto shipbottom conveyor 6
in this way is fed by shipbottom conveyor 6 to the downstream end thereof, it then falls on spreader 8.

Coal fallingxgpsiseansf: 8 Anen sasied derbRsene@apien 6n hRBPVustieRMLESsite - agspiled up
dockside. 0038  As explained above, in the present embodiment, one of the side wall portions 12B

extends belo@apenstaet siefetiraf tdrishretxy hiedgopertipariifie 20 18 opens toward the side or in a
diagonal downward direction, so that even when there is a large amount held in storage section 2, the
load of the granular material acting on outteed apparatus 4 can be reduced, and outfeed apparatus 4
can be smaduialy driven. Moreover, because outfeed apparatus 4 comprises outfeed blades 26B
rotating around the axis of rotation, a fixed amount of 25(];ranular material can be continuously

discharyed. 0039 $HY MY FosiRFBIdR pERRIESIAMdiae PhryHiradphladasisoBinusashial
direction of shafh364anet i angle FJotiaehBientob puifesd irfes2 R tR-Rd shall 264 each

section differs from the angle of attachment of outfeed blades 26B to shaft 26A in other sections, the
load on mogithuanihseaiiastefdh enaitpertentpiog e eirepetodf dery biteksl fdadas 268 is

made uniform, the load on motor 24 can be even further averaged. Thus by
reducing the load on the motor or other drive force source, funning costs for fuel

10 etc. can also be reduced.

0041 _

By adjusting the width of aperture 18 with closing piéte 14, an essentially

fixed amount of granular material can be caused to drop onto the receiving
15 portion even if sizes or weights of granular materials differs, and even if the
amount of granular material stored varies.

Moreover, since it becomes unnecessary to scoop up granular material
inside the storage section with a buldozer or the like, time and fuel costs, etc.
can be reduced.

20
0042
-- Second Embodiment --

Below we discuss the case in which the discharge apparatus of a second

embodiment is applied to a transport ship for transferring coal or other granular
25  material from a large barge to shore or to another Ia%ge barge. Note that those
constituent elements which are the same as in the first embodiment are

assigned the same reference numerals, and an explanation thereof is omitted.

0043
30 Figs. 7 and 8 show transport ship 101 of the second embodiment; Fig. 7 is
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0040 5Furthermore, since the attachment angles of outfeed blades 26B in each section, at 30, 600,
and 900 are offset by 30 relative to the reference section and thus the offset of the attachment angles
of each of the outfeed blades 26B is made uniform, the load on motor 24 can be even further
averaged. Thus by reducing the load on the motor or other drive force source, running costs for fuel
10etc. can also be reduced. 0041 By adjusting the width of aperture 18 with closing plate 14, an

essentially §xggiamaint hgramylag ﬁaage?ﬁéﬁaméw.cm&ﬁd rRdropioriA trvaesiingelpRertion even
if sizes or weights of granular materials differs, and even if the amount of granular material stored

varies. Miretmise ﬁﬁ@@%%&?cb%fé@@#ﬁf@é’e@@df?%%cﬁ@iﬂﬁ&hnuIar material inside the storage
section with a buA%gz&o%ﬁhq[{lk%é[m apd 148l SPSLg, S1¢4 Q?n e équpgg ' \%gs%%ﬂzs'ﬁacsp%%ond
elo atlis o

Embodiment -- w we discuss the case In ' which'the discharge appar a second

embodimerpprapptedly adransatansienifoptaansiewingscohbamothafigsaTuiaid?8, matdprl from a
large barge to shore or to another large barge. Note that those constituent elements which are the

same &s inHREAAOEARBARALSEart s h B tirle hackhaethEd AlRTERYSteh e theseskation
thereof is optitiedsPafSBship 101. Also first through fifth conveyors 106, 108, 110, 112, and

114, and a spreader 116 areinstalied on the deck of transport ship 101. First
conveyor 106 extends along one longitudinal edge portion of transport ship 101,
and‘ thé downstream end portion thereof is positioned above the upstream and
10 portion of second conveyor 108. Second conveyor 108 extends along one of the
short edge portions, and the downstream end portion thereof is positioned above
the upstream end portion of third conveyor 110. Third conveyor 110 extends
along the other Iongitddinal edge portion, and the downstream end portion
thereof is connected to fourth conveyor 112. Fourth conveyor 112 is adjacent to
15  third conveyor 110 and extends along the other longitudinal edge portion. Fifth
conveyor 114 is connected to the intermediate portion of fourth conveyor 112,
and its downstream end portion is positioned on the rotational center of spreader
116. Using this configuration, granular material dropped onto first conveyor 106
is transported to spreader 116 via first through fifth conveyors 106, 108, 110,
20 112, and 114, and can be drqpped to a desired location by spreader 116.

0044
As shown in Fig. 9, discharge apparatus 102 is installed on mount 120,
having wheels 1222 on its lower portion. As in the first embodiment, discharge
25  apparatus 102 has a storage section 2, an outfeed apparatus 4, and a conveyor

6.

0045
Storage section 2 is formed of a pair of sidewall portions 12A and 12B; an

30  aperture 18 is formed at the bottom of side wall portion 12A, and a closing plate

14



30Figs. 7 and 8 show transport ship 101 of the second embodiment; Fig. 7 is a side view and Fig. 8 is
a plan view. Also, Fig. 9 is an elevation view of discharge apparatus 102 mounted on transport ship
101. Asshown in Fig. 7, transport ship 101 is a large vessel shaped approximately as a rectangle
in plan view. As shown in Figs. 7 and 8, multiple 5 discharge apparatuses 102 and multiple backhoes
104 are mounted on the deck of transport ship 101. Also first through fifth conveyors 106, 108, 110,

112, and 134, iandatapigadenbiicarainsaliediom bedieckiatiiansperishin A1 AREsEpanyeyor 106

extends along one longitudinal edge portion of transport ship 101, and the downstream end portion
thereof is peRAiGRetBasJ0ENRSE @bihe fettant afpsHieie Ji%econd conveyor 108. Second conveyor

108 extends alof e AL L ARARTITeAnd e Spsksam sAdRPBiap efsel s

positioned above the upstream end portion o conveyor 110 extends along
the other |oanyituditadilned Géadertpariianddimscd bach siridameded poetitn figredfis neadeatetht fourth
conveyor 112, Fourth conveyor 112 is adjacent to 15 third conveyor 110 and extends along the other
longitutlinaPHHGEDBRRA B R conveyor 114 is connected to the intermediate portion of fourth
conveyor 112, and its downstream end portion is positioned on the rotational center of spreader 116.
Using this configuration, granular material dropped onto first conveyor 106 is transported to spreader
116 via firsPfHBugh fifth conveyors 106, 108, 110, 20112, and 114, and can be dropped to a desired

location by spre 0 . in ki I r AN on mount
120, having wh e%%gal%]égeo% Tbiqgnwg;\?]%ﬁ%&n tJ%sh:% qg%%@&@n%ﬁ?ﬁ@n%?&%%rg%%%@%aratus_ 102
- has a storagsisgttiongoanshigifeed apher atesdnioadibocimentor 6. 0045 - Storage section 2 is
formed of a pair of sidewall portions 12A and 12B; an 30 aperture 18 is formed at the bottom of side

wall pHttion 12ATEnd'R G0 SR8 B 4 RIESBBHLHrRIREs & anshRftosh Bnd®t dRid! Tkl portion
12A. A recejdpdserianis i EHgE phiisPofiRR SlPsHWRILS backhoe 104 is mounted

will be adjacent to the dock. Spreader 116 is then rotated so that its leading end
is positioned above the hold portion of the barge. Discharge apparatus 102 is
disposed so that the downstream end portion of the discharge apparatus 102

15 conveyor 6 is positioned above conveyer 106.

0047
Next, closing plate 14 is rotated and aperture 18 opened, and coal on the
shore is dropped into the storage section 2 of discharge apparatus 102 by
20 backhoes 104. Motor 24 of outfeed apparatus 4 is then driven, and rotary blade
portion 26 is rotated. | '

0048
Coal thus dropped into storage section 2 is discharged from aperture ’!é
25 onto receiving section 16, and coal discharged from receiving section 16 is
dropped onto conveyor 6 by outfeed apparatus 4. Coal dropped onto conveyor 6
is conveyed by conveyor 6 and dropped onto first conveyor 106. Coal is then
transported up to spreader 116 via first through fifth conveyors 106, 108, 110,
112, and 114, and is dropped onto a barge by spreader 116.

30
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In the present embodiment as well, an apparatus comprised of the motor and rotating blade portion
described with reference to Fig. 6 is used as the 5outfeed apparatus 4. 0046  Below we explain a
method for transporting coal from dockside to a barge using transport ship 101 of the present
embodiment. 10To move- coal from a large barge to shore, transport ship 101 is first disposed so that
the edge portion of the side on which backhoe 104 is mounted will be adjacent to the dock. Spreader
116 is thenggiaged so that its leading end is positioned above the hold portion of the barge. Discharge
apparatus 102 is disposed so that the downstream end portion of the discharge apparatus 102 15
conveyor 6 is poAitiiméddratftnet torheyef tlesficasambodloentiosinglplateelebisinedtby thid aperture
18 opened, and cpal on the shore is dropped into the storage section 2 of discharge apparatus 102 by
20 backhoeesnﬂf)zfﬁmg%r 24 of outfeed apparatus 4 is then driven, and rotary blade portion 26 is
rotated. 0048 Coal thus dropped into storage section 2 is discharged from aperture 18 25 onto
receiving section 16, and coal discharged from receiving section 16 is dropped onto conveyor 6 by
outfeed apr%)f%@us 4. Coal dropped onto conveyor 6 is conveyed by conveyor 6 and dropped onto first

conveyor 106. Cogkis e ISRAHBAHRMAEPHBRNE! 10 L RAITHORIUIN RNKRYPTR 00 108
110, 112, and 114, anglji% Jﬁopped onto aﬁ)argeéby sp’readerk}l%. %%% E

aperture of the storage section was made to face diagonally downward, however

without limitation thereto, one of the sidewall portions can be made o exiend

until the bottom end thereof is positioned beneath the bottom end of the other

10 sidewall portion, opening toward the side.

0051
" In each of the embodiments above, we explained the case in which four
outfeed blades were attached at 90° intervals to the shaft, but there is no

15 limitation on the number of outfeed blades attached.

0052
Also, in each of the embodiments above we discussed the case of a
seguential array of spaces offset by 30°each in the attacﬁment angle of the
20 outfeed blades, but the angle of offset (the "setting angle" below) relative to the
outfeed blade reference attachment angle may be an angle other than 30°; there
is no limitation on the setting angle. For example in the case where setting
angles are offset by 15°each, there could aiso be a sequence of a section with a
setting angle of 75°, a section with a setting‘angie of 15°, a section with a setting
25  angle of 45°, and a section with a setting angle of 30°; in other words, so long as
the setting angles are éet to have equal spacing, the order is not important. in
addition, if the attachment angle in any one section differs from the angle of

another space, the effect of dispersing the load acting on the motor is obtained.

30 0053
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A similar effect to that of the first embodiment can also be obtained by this embodiment. 5 0050

Note that in the embodiments above, we explained the case in which the aperture of the storage
section was made to face diagonally downward, however without limitation thereto, one of the sidewall
portions can be made to extend until the bottom end thereof is positioned beneath the bottom end of
the other 10sidewall portion, opening toward the side. 0051 In each of the embodiments above,

we explained theagasadnmibishiRiHifesrkiiades er eatiasbe drl SRR MM Yalmta Biggbaft, but

there is no 15limitation on the number of outfeed blades attached. 0052 Also, in each of the

embodimerits Hisvge Wi Witk banitad @adeeseto sbgsrEanainyeotiapdoay ettsebpyappligtth in the
attachmen 0 lad fse "setting angle" below) relative to
ey LA AT o DA R o

ment anglé may be an angle o an 30; there is no limitation on
the setting angle. For example in the case where setting angles are offset by 15'each, there could also
be a sequence of a section with a setting angle of 75, a section with a setting angle of 15, a section

with a éettir@&% angle of 45, and a section with a setting angle of 30; in other words, so long as the

setting angles arg;sst 19 A/ Braal SNASEEINIBRINECE DR IRAE Al dnARYFlHR e Ighsaftachment

angle in any one section differs from the angle of another space, the effect of dispersing the load
acting on ttesracgse i Gistaiateid0 DEE®ithoul lgsitiian dkaibialiihe Mreasesk phuiepiohengase of

unloading frqm %bar q.to §hore hut Without limitation,thereto the present inyention may also be
. also efaégﬁl'e 0 ore such as iron ore,ohrto rdings SUCh Ay spy beajls, corn, oF
applied to transfer from a barge to a barge or from’ shore®o a barge. So, in the present

~.embodimenhwéiexpainagrthe easenef iaastenoheya @ ptieh twas myaserial ghetawithout limitation
thereto the present invention may also be applied to ore.such as iron ore, or to grains such as soy
beanscorn, or the like; in other words the invention may be applied to any small pieces.

0055 ‘

Also, in the present embodiment we discussed case in which a closing
plate is rotatably attached to the bottom end of a sidewall portion, but without
limitation thereto it may also be made movable along a sidewall portion; in other

15  waords the aperture width of the aperture simply needs to be adjustable.

0056
-- Third Embodiment --
Below, referring to figures, we explain in detail a third embodiment of the
20 discharge apparatus of the present invention. Note that in the explaéation below
we discuss as an example of the case in which the discharge apparatus (hold
equipment) is disposed on a barge, and coal is transferred from this barge to
another barge or to shore.
Fig. 10 is a horizontal section showing the constitution of a barge 201
25 having a discharge apparatus according to a third embodiment of the present
invention; Fig. 11 is a section through B-B in Fig. 10, and Fig. 12 is a section

through C-C in Fig. 10.

0057
30 As shown in Figs. 10 through 12, barge 201 comprises a hoid equipment
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10 0055 Also, in the present embodiment we discussed case in which a closing plate is rotatably
attached to the bottom end of a sidewall portion, but without limitation thereto it may also be made
movable along a sidewall portion; in other 15 words the aperture width of the aperture simply needs to
be adjustable. 0056 -- Third Embodiment -- Below, referring to figures, we explain in detail a third
embodiment of the 20 discharge apparatus of the present invention. Note that in the explanation

below we diggyss A S SXpRIR OTdeaRERINWAICRIRE SRAIRAPRRIAR'S YL fautiggnent) is

disposed on a barge, and coal is transferred from this barge to another barge or to shore. Fig. 10 is a
horizontal sttt sk@niigghe domdangitudifal Buspico pDerdvingal disstrapseeyipaeans according

to a third e diment of the present invention; Fig. 11 js a section through B-B in Fig 10, and Fig. 12
5 o section Mo TP ESEn o CEU SRLG0. it dORTE LT3 bAlGe F9E schmprises a
hold equiprsriph&tRim WihveyYor D g s deadiegooal Fap abengmnt isvirg aip@lomgalies shape
extending in the longitudinal direction of the barge; a scrape-out means 204 disposed at the bottom

portionPof hBIHRRREASRNNRHATBIIEYD 208 Siipiibe fromvelipbatie o saraeraiond olbiser-shaped
hold equipraﬁap_and 5 a transport conveyor group 208 extending from shipbottom conveyor 206 to the

quay.

0058
The hold equipment main unit 202 has a reverse ’criéng‘ulér shape in section
10 across the width direction (i.e., in the width direction of barge 1), and a pair of
storage sections 210 extending in the longitudinal direction (i.e., in the direction

from prow to stern of barge 201), approximately rectangular in plan view.

0059

15 Figs. 13 and 14 show storage sections 210 and scrape-out means (outfeed
apparatus) 204, and are respectively a width-direction section and a perspective
view. As shown in Figs. 13 and 14, storagé sections 210 comprises a pair of side
wall portions 212A, 212B inclining in the width direction and disposed to extend
in the longitudinal direction, a closing plate 214, disposed élong the bottom

20  portion of one of the side wal! portions 212B and movable up and down along
this side wall portion 212B, and a receiving section 216 contiguous with the

bottom of side wall portion 212A.

0060 _

25 - The pair of side wall portions 212A, 212B incline downward {o approach
one another, by virtue of which a triangular columnar storage space 213 having
an inverted triangular shape is formed between the pair of side wall portions
212A, 212B. The bottom edge of one side wall portion 212A extends beneath
the bottom edge of the other side wall portion 212B, and is positioned

30  approximately directly beneath the bottom edge of the other side wall portion

18



0058 The hold equipment main unit 202 has a reverse triangular shape in section 10 across the width
direction (i.e., in the width direction of barge 1), and a pair of storage sections 210 extending in the
longitudinal direction (i.e., in the direction from prow to stern of barge 201), approximately rectangular
in plan view. 0059 15Figs. 13 and 14 show storage sections 210 and scrape-out means (outfeed
apparatus) 204, and are respectively a width-direction section and a perspective view. As shown in

Figs. 13 and L Siprage, 36RI0AS 2XRcomer s RRAiN) Sidaal RRETBBRGHAIRIBRREIning in

the width direction and disposed to extend in the longitudinal direction, a closing plate 214, disposed
along the bsitewaiDpwtion2fbhend the siddonakkgoeiohth2ldBarsidavadioiedparid dBvie along this

ide wall partion 212B, and a receivi t ti ith the b f side wall porti
S12A. 0060 FETHL B AL oI TEIATE SR GUNAHAR Lo s R el another,
by virtue of yfitdha eRaURY ZRILAEAE S iR sPase @ bz endi o Itveipdgaanaler ghape is

formed between the pair of side wall portions 212A, 212B. The bottom edge of one side wall portion
212A xter@@pelRsatptREalditerE iy sterape sewicnde! Rialrpstrmnrie2phandne!givgiemald

30approxingaastq#%/tqige j%aq?ﬂﬁgm,tgsd}ggwge&gégg §1§flﬁ{g5(e§ide wall portion 212B; an aperture

218 extending longitu y between the botto one sidewall portion 212A and the bottom
edge of the other sidewall portion 212B is formed to open sideways. Note that the angle of inclination
of these side wall portions 212A, 212B should be determined according to the properties of the
5granular rﬁ%?ial stored in storage section 210; for example, when holding coal as in this

embodiment, apprdngtalyta(2 12 s8iRBK: of plate material extending longitudinally along
10 the bottom and portion of side wall portion 212B. Mu?tip!e chains 224 are
connected to thé top portion of closing plate 214; by feeding out and winding up

these chains 224 with a winch (not shown), .closing plate 214 can be made to

move up and down along side wall portion 212B. The vertical direction width of

aperture 218 formed between the pair of side wall portions 212A and 212B can

15 be adjusted by moving closing plate 214 up and down.

0062 |
Receiving section 216 comprises a plumb portion 220 extending vertically
downward from the bottom edge of one of the side wall portions 212A, and a
20  horizontal portion 222 extending from the bottom end of plumb portion 220 to the
side of the other side wall portion 212B. The height H of plumb portion 220 and
width W of horizontal portion 222 should be determined so that outflowing coal
-passing through aperture 218 and piling up on receiving section 216 does not fall
from the edge of the horizontal portion 222 until aperture 218 is closed.
25
0063
In other words, outflow of coal from storage section 210 to receiving section
216, as described below, is stopped with the accumulated coal blocking aperture
218. At this point, the pile of coal on receiving section 216 is inclined at

30 approximately the angle of repose. Therefore by determining the width W of
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0061 Closing plate 214 is made of plate material extending longitudinally along 10 the bottom and
portion of side wall portion 212B. Multiple chains 224 are connected to the top portion of closing plate
214; by feeding out and winding up these chains 224 with a winch (not shown), closing plate 214 can
be made to move up and down along side wall portion 212B. The vertical direction width of aperture
218 formed between the pair of side wall portions 212A and 212B can 15 be adjusted by moving

closing plate<didiHg 86t OPREzontBP ¢RIMIRM SERS 2S48 Bﬂr‘ﬁﬁéi%ﬁhpﬂrﬁ? B08iRN220

extending vertically downward from the bottom edge of one of the side wall portions 212A, and a 20

horizontal portige!2iiveeiechalizgMehPerditniaa end tiplandeoftienos® ¢ the seRl.ofelE other side

wall portion 212B. The height H of plumb_portian nd width W_of harizontal pprtion 222 should be
detenminecP 2D . BLERb A ol HEeuidl hran oS 0 Ao B LD Secton

216 does ngpénil o esadgeketithy tarizeniahpkitiancaz?. WiteappeitweellBoritigseski2h 0063 In

other words, outflow of coal from storage section 210 to receiving section 216, as described below, is

stopped withedere QfHifrmrtimaobiing Sssiarieitssel: firsaih ihef Aresies 4 thakceiving
section 216,isinclinedal 39 GePiRrimateis e anglenligprose- dhesints By MYIRg fhe width W

of receiving section 216 horizontal portion 222 based on the height H of aperture 218 relative to
horizontal pgityxZatelyd tédamgte, ofargpotecof whdtbodl codl dwtibenidledoaption rét&dviag section

216 until It leaches.a P‘?' hbﬁbWhiCh aperture 218 is blocked by the accumulated coal. Note that when
holding coaﬁ'ﬂ?ro’f‘ma &1y 1080 . i

10 0064 |
Fig. 15 is a front elevation showing the constitution of scrape-out means
204. As shown in Fig. 15, scrape-out means 204 comprises a scrape-out
member 226 capable of sliding in the longitudinal direction of horizontal portion
222 of receiving section 216, a wire 228 forming a loop connected to this
15 scrape-out member 226, and an outfeed apparatus 230 capable of feeding out
wire 228.

0065
The scrape-out member 226 consists of steel formed in a triangular column,
20 the bottom face of which forms an isosceles triangle. One side surface extending
from the bottom surface is formed to be approximately vertical relative to the
bottom surface. Scrape-out member 226 can be moved along receiving section
216 with its bottom surface in contact with horizontal portion 222 of receiving
séction 216, and its side surface in contact with the plumb portion 220 of

25  receiving section.

Alternately outfeeding wire 228 backward and forward by outfeed
apparatus 230 causes scrape-out member 226 to move back and forth along

receiving section 216.

30 0066

20



5 the form of this embodiment, it is desirable to set the width W of aperture 218 at approximately 100
mm or less, the height H of plumb portion 220 at approximately 500 mm, and the width W of horizontal
portion 222 at approximately 1000 mm. to 0064  Fig. 15 is a front elevation showing the constitution
of scrape-out means 204. As shown in Fig. 15, scrape-out means 204 comprises a scrape-out
member 226 capable of sliding in the longitudinal direction of horizontal portion 222 of receiving

section 216, a wirg 3RBAIPACR loRPARAAASFS @A F SARSYBHLREH BRR2ASBRJAN outfeed
e . m

apparatus 230 capable of feeding out wir e scrape-out member 226 consists of steel

formed in affisaniuiriiol i ABHRPBEHERTTEROET wiiéh féRhs 8RdscktdleEitahrighnsDad side

surface ext Hlirg% ro e bo ei ed - approximately verti \Y% the bottom
surface. Sc§§pe- étrn?e")’gbéi é&%gégﬁ aﬁm%@ﬁlo&@@&%\%n{é@e@gﬂgﬁgﬂ% @vﬁ%ﬁ%ﬁot%ﬁ surface in
contact witipdndidronfabpottion 222 siirdesteingcecioyord @0 dStscoinld turapemaaniagbwith the

plumb portion 220 of 25receiving section.  Alternately outfeeding wire 228 backward and forward by

outfeed appgaraii LSt eaEdehabiEs RS TERB&S BB RIb IR belew dhe ArWnsibagmeeBRing section
216. 30 008Btion A% ﬁmvi’féﬁkﬂﬁ?-CENBXW%Q?%EWMW%V@%&{QW ATRrRES first

through third transport conveyors 232, 234, and 236. First transport conveyor 232 is disposed to
extend widthnggedinaetinestiivwokrawge 20d. pdredhiod acisporhemnipiottddtosriieporsd06. Second

wansport cgueyar &34dspostioned g inat Lo upstream sadpotion feifelow the daunsieam end
portion of first transport conveyor E Lnd it eXends a‘leagona(ﬂ y upward in thé:’%né;tudlnglodirection of

barge 201. Zhedhitditoanspertatatisigcirddndsisispesstbao that its upstream end portion is positioned
below second transport conveyor 234 and it can be rotatable around this position. 10 0067 - Below

we exjfﬂain the operation of holding coal in a barge 201 having the hold apparatus of the present
embodimergpafd unloading of the held coal into an adjacent barge 201. o

Below we explain the operation of holding coal in a barge 201 having the
hold apparatus of the present embodiment, and unioading of the held coal info
an adjacent barge 201.

15 First, in the case where a barge 201 having the hold apparatus of the
present embodiment is holding coal, closing plate 214 is lowered and the
‘aperture 218 formed at the bottom of side wall portion is closed. With opening
218 thus closed by closing plate 214, coal can be stqred in hold space 213 by

loading coal into hold space 213 from above.

20
0068
When loading the held coal onto an adjacent barge, barges 201 are first
parallelly aligned, third fransport conveyor 236 is rotated, and the front end
thereof is positioned above the position of the point of discharge oh barge 201.
25

0069

Closing plate 214 is then elevated and aperture 218 is opened. When
aperture 218 is opened, coal flows out from inside hold equipment main unit 202
through aperture 218 to receiving section 216. Coal flowing out to receiving

30 section 216 piles up on receiving section 216 in a hill shape with a peak at plumb
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15First, in the case where a barge 201 having the hold apparatus of the present embodiment is
holding coal, closing plate 214 is lowered and the aperture 218 formed at the bottom of side wall
portion is closed. With opening 218 thus closed by closing plate 214, coal can be stored in hold space
213 by loading coal into hold space 213 from above. 20 0068  When loading the held coal onto an
adjacent barge, barges 201 are first parallelly aligned, third transport conveyor 236 is rotated, and the

front end thesaririspesitipnee ShoxEcaRAaREoR &f HIP SR eiraharae Kadrae whkn2e 0069

Closing plate 214 is then elevated and aperture 218 is opened. When aperture 218 is opened, coal

flows out frbmh%ia@qmw?eaaﬁmaéﬁi Mélmamttgcgz %%lh@rﬁaijp@@hﬁéi Hate 'rtrgiﬁeﬁm@%m@n 216.
Coal f'OW'”9%&68@?88@;‘8%%8"3@& Zéoﬁaﬁﬂl%%e%pﬂﬁh%eﬁﬁ;% 'B%tﬁ%%'oﬁ? %%%@r%‘rﬂ"&&ﬂ%&% with a

peak at plumb portion is coal accumu in‘ani ape reaches a height at w it blocks
aperture 12 ctiod R tpedyres2Bture bigckesigpated it is stable and self-sustained, with no coal
collapsing. Thus the outflow of coal from storage section 202 through aperture 218 is stopped. 5 0070
Note tiat it is desirable to adjust the width of the opening in aperture 218 to be narrow when the
amount of ggaddreld in storage section 210 is high, and wide when that amount is low. Thus

irrespective of the amount of coal held, a fixed 10amount of coal is discharged to receiving section
216. Note that it is desirable to adjust the width of the opening in aperture 218 fo

be narrow when the amount of coal held in storage section 210 is high, and wide
when that amount is fow. Thus irreépective of the amount of coal held, a fixed

10 amount of coal is discharged to receiving section 216.

0071
In such a state, scrape-out member 226 of scrape-out means 204 is moved
back and forth over the entire length of receiving section 216. When scrape-out
15  member 226 moves on receiving section 216, coal accumulated on receiving
section 216 in the moved pottion falls onto shipbottom convéyor 206. Therefore
by moving scrape-out member 226 at a fixed speed, an approximately fixed

amount of coal per hour can be made to fall onto shipbottom conveyor 206.

20 0072 _
Coal then flows out again from aperture 218 and piles up in a hill shape in
the area in which it falls on receiving section 216. When the coal accumulated in
a hill shape reaches a height such that it blocks aperture 218, that aperture 218
is again blocked by coal. Thus by causing the scrape-out member 226 of
25  scrape-out means 204 to move back and forth, an approximately fixed amount of

coal per hour can be continuously scraped onto shipbottom conveyor 6.

0073
When coal falling as described above on shipbottom conveyor 206 is fed as

30 far as the downstream end portion of shipbottom conveyor 206 by this conveyor,
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0071 In such a state, scrape-out member 226 of scrape-out means 204 is moved back and forth
over the entire length of receiving section 216. When scrape-out 15 member 226 moves on receiving
section 216, coal accumulated on receiving section 216 in the moved portion falls onto shipbottom
conveyor 206. Therefore by moving scrape-out member 226 at a fixed speed, an approximately fixed
amount of coal per hour can be made to fall onto shipbottom conveyor 206. 20 0072  Coal then

flows out agaifdrofalrPertseisdSipntkpies shnveadilbgzape dathairigadntyHies itrdispem receiving

section 216. When the coal accumulated in a hill shape reaches a height such that it blocks aperture

218, that aFEMYRY21834 BysRNKRIEGL@DIAEdEE TRVS BeaisaftRedeaiResaembiandal®e of 25
- h imatel b
scrape OUth’ﬁ?@”ée%gf’g!ﬁoﬁé‘ﬁlé&BRC‘é@ﬁ%ﬁF 2%2.%%%%@2&%%@8? %IIE@;{”%%O B§fdrour can be

continuously scrape ottom conveyor 6. en co ling as described above
on shipbotttranspoveyon28misXed ascdhfayead the fdowrstieam strebporioh pddhkipdbtmofconveyor

206 by this conveyor, it then falls onto first transport conveyqr 232. Coal falling onto first transport
conveybr ngf% %?ﬁ/é%ta 48! rfﬁ%n@&ﬁﬁsﬁga}‘rg%‘?{d %%@tio AR ESF e ¥ EntERESPOAd transport

conveyor 234n {2 psloitianiscoshialiag OpteSeROpaSiRISEPIERINVRYS S 3 ige@awﬁm@@éar the
downstream end portion thereof, 5 then falls onto third transport conveyor 236. Coal falling on third

transport c@Meyirbisghesoaeepstias to the position at which it is to be piled onto barge 201, and is
there deposited. 0074 10As explained above, in the present embodiment a receiving section 216 is
provided on side and below position relative to aperture 218 of hold equipment main unit 202,
therefore co@izaiccumulates in a hill shape on receiving section 216 and stands on its own, and is
stable in a state wherehy it-blocks aperture.218. The height of the hill of coal accumulated in this way

on rec8iving seciSn®HBABILRAY & B HErREFSERF BRSNS R (FRERIMASSEREA S EHS major load
is placed on5yaRe QW SEMBG 22000 BARGHONIAHCRNS 2Nb AN theavrk otdizrhiaraing coal can
be smoothly performed.

main unit 202, therefore coal accumulates in a hill shape on receiving section

216 and stands on its own, and is stable in a state whereby it blocks aperture

218. The height of the hill of coal accumulated in this way on receiving section

15 216 is low, and no major pressure acts on the interior, therefore no major load is
placed on scrape-out member 226 of scrape-out means 204, and the work of

discharging coal can be smoothly performed.

0075

20 Since it was decided to provide closing plate 214 to adjust the width of __
aperture 218, even granular material differing in size or weight from coal can be
accumulated in a hill shape on receiving section 216, and aperture 218 can be
closed off by this hill. In addition, by adjusting the width of aperture 218 in
response to the amount of coal held, a constantly fixed amount of coal can be

25  made to pile up on receiving section 216.

0076
Since scrape-out member 226 on scrape-out means 204 moves receiving
section 216 at an approximately fixed speed, an approximately fixed amount of

30  coal per hour falls constantly on shipbottom conveyor 206 from receiving section
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0075 20Since it was decided to provide closing plate 214 to adjust the width of aperture 218, even
granular material differing in size or weight from coal can be accumulated in a hill shape on receiving
section 216, and aperture 218 can be closed off by this hill. In addition, by adjusting the width of
aperture 218 in response to the amount of coal held, a constantly fixed amount of coal can be 25made
to pile up on receiving section 216. 0076 Since scrape-out member 226 on scrape-out means 204

moves receiigesRiKIY ALecrkahap xR alrly xesk soeft B apmsaviseately fixed amount of 30
coal per hour falls constantly on shipbottom conveyor 206 from receiving section 216, enabling a

constantly stable amount of coal to be unloaded. 0077 Note that in the present embodiment we
discussed fﬂ'scharging of held 5 coal as an example, but without such limitation, the present
invention can be applied to any granular solid object such as coal or grain. In such cases, it is

desirable to adjusiotiectiratith thevniebsaiastnbedihtetivsesdiyadisst it cldisicigaptaig 2t sl that the
granular materijal piles up on receiving section 216. 10 0078  Also, in the present embodiment we

assumgd tfRah8%e A tyBTRIAe MAIMHEhS 9P ARHAUSD NG REGRER B YBOE NiIER SEich
limitation, tl@%ﬁqe&%tigwémwfd%ﬁmes%ww%m Bie gambiHigiIPRAL 4R BipR acceptable

to divide storage space into multiple parts by leaving a space on
desirable to adjust the width to which aperture 218 closes by adjusting closing

plate 214 so that the granular material piles up on receiving section 216.

16 0078

Also, in the present embodiment we assumed that the entirety of side wall

portions 212A and 212B were inclined, but without such limitation, the top
portion may also have a shape extending in the plumb direction. It is also
acceptable to divide storage space 213 info multiple parts by leaving a space on

15  the interior in the longitudinal direction and erecting multiple bulkheads. In the
present embodiment, aperture 218 is continuously erected in the longitudinal
direction, but it is also acceptable to erect multiple apertures 218 along the

fongitudinal direction, separated by spaces.

20 0079
In the present embodiment the horizontal portion 222 of receiving section
216 was erected at a position lower than the bottom end of aperture 218, but
without such limitation it may also be erected to the same height as the bottom
end of aperture ”218. |
25 In addition, in the present embodiment aperture 218 opens approximately
toward the side, but without such limitation it may alsc open downward. In such
cases it is acceptable, for example, to erect a horizontal plate-shaped receiving
section beneath the aperture and arrange for the granular material to be
scrapable from between a pair of side wall portions and the receiving section, on

30  both sides of this receiving section.
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15 the interior in the longitudinal direction and erecting multiple bulkheads. In the present embodiment,
aperture 218 is continuously erected in the longitudinal direction, but it is also acceptable to erect
multiple apertures 218 along the longitudinal direction, separated by spaces. 20 0079  In the present
embodiment the horizontal portion 222 of receiving section 216 was erected at a position lower than
the bottom end of aperture 218, but without such limitation it may also be erected to the same height
as the bottom end of aperture 218. 25In addition, in the present embodiment aperture 218 opens
approximately toward the side, but without such limitation it may also open downward. In such cases it
is acceptab¥®@8er example, to erect a horizontal plate-shaped receiving section beneath the aperture

and arrange for tﬂg t%rg%nular rpaterlal to g rﬁ%ac?l?nbel\ﬁtf ognhbetween a ﬁag f side wall \Prﬁlr(tzlr?ns and the

receiving section, on ggtws%%grgts this receiving sec |on.aty&8%)(pla Gte tharin the present

embodimenjangohiavei sorpiajrediitbe ease iardeidb eaigihds bisclmgeshigursans batgeiteoanother

barge or cargo ship, but without 5 such limitation the present invention may also be applied to

unloading fRdENalisRgEAB SheuRIESEM dM@NYRE SRR 2 FPiREpRERIRECIA HEIRAIMIVE R ained the
case in whigh,2 St/ ap8 ARPEFAHE IRETRISRLIBA PR pPUt KANOUbS e SR RHAL S IMA¥ iSO be

installed on land such as on a quay, or on a cargo ship. By installing it on a quay, the apparatus can
also be usdiiavhasddiadivitjch Fasderageraepgaspisviregtaduter esnbargel. BxplsitbdohsfoReference

Numerals qprgﬂfajﬂ‘gr(\)]ﬂ: r‘tr)%r gi%g%ezi%%ﬁ]i%ag% Fgl%l%rﬂlch as on a quay, or on a cargo ship.
S By installing it on a quay, thewabp'aratus-can also be used when Ibading a barge

10 or cargo ship with granular material.

Explanation of Reference Numerais
0081
1, 201: barge
15 2, 201: storage section
4: outfeed apparatus
6: shipbottom conveyor
10, 102: discharge apparatus
12A, 128., 2?2A, 212B: side wall portions
20 14, 214: closing plates
16, 216: receiving sections
18, 218: apertures
20: plumb portions
22: horizontal .portion
25  24: motor
26: rotary blade portion
26A: shaft
26B: outfeed blades
26C: flange plates
30 202: hold equipment main unit
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4 outfeed apparatus 6: shipbottom conveyor 10, 102: discharge apparatus 12A, 12B, 212A, 212B:
side wall portions 2014, 214: closing plates 16, 216: receiving sections 18, 218: apertures 20: plumb
portions 22: horizontal portion 25 24: motor 26: rotary blade portion 26A: shaft 26B: outfeed blades

26C: flange plates 30202: hold equipment main unit 204: scrape-out means 206: shipbottom conveyor
226: scrape-out member

204 scrape-out 'means
206: shipbottom conveyor

226: scrape-out member
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Document Title: Claims Claim 1 A discharge apparatus comprising a storage section formed in an
~ elongated shape as viewed in plan view, an outfeed apparatus for outfeeding granular material stored
in the storage section, and a conveyor for conveying granular material outfed by the outfeed
apparatus;  whereby the storage section has a pair of side walls of which at least the lower portions
are inclined so as to approach one another, and a space for storing granular material is formed
between thg painpd sidejwaligsthe bottom 10 edge of one of the pair of side walls extends below the
bottom edge of the other side wall; and an aperture extending in the longitudinal direction of the
storage sedti@insiformed between the bottom edges of the two side walls; wherein the storage

section is disposgd to extend along the aperture beneath the aperture, and furthermore has a
%0 fo-extend along (g e and 1y
rr g

receiving portion fo o] % A8 Fanula? Tt fka)wmgcf S#From %nang u(raed orllnthgr?op surface;

and the ouégesithapRArEHap s AisPRIAsHON thRireorvinapeiticecd laipardine dischatiRaipgaratus
according to claim 1, wherein the outfeed 20 apparatus comprises: a rotary blade portion having a

shaft exten@iR§URNE & e IBh§HIERdrdiRec 8 39 ehEHheRuBNAR CRMEPDIERICBNRYIARY in the
radial direCBPéh@ITQP%f@ﬁé%f@d‘gftﬂg\&ﬁggar Fgm_g,tationally driving the shaft. Claim 3 25The

discharge apparatus according to claim 2, wherein the rotating blade portion is divided into multiple
sections in the awibediizctive ofdragshedtanditbe atzainmesidmytallst thevutdtiag Islagketpertion in at

least one section relative to the shatft differs from the attachment an k% of the&otating bIaFIe portion in
other sectORUPHBRETRR R GHARIMeE 50 a5 10 abproach one dRdiner, and & space for

storing granular material is formed between the pair of side walls; the boﬁom
10 edge of one of the pair of side walls extends below the bottom edgje'oac the other
side wall; and an aperture extending in the iongitudinal direction of the storage
section is forhéd between the bottom edges of the two side walls;
wherein the storage section is disposed to extend along the aperture
beneath the aperture, and furthermore has a receiving portion for receiving the
15 granular material flowing out from the aperture on the top surface;

and the outfeed apparatus is disposed on the receiving portion.

Claim 2 |
The discharge apparatus according to claim 1, wherein the outfeed
20 apparatus comprises: a rotary blade portiocn having a shaft extending along the
longitudinal direction of the aperture, and outfeed blades exiending in the radial

direction around the shaft; and a drive apparatus for rotationally driving the shaft.

Claim 3 |

25 The discharge apparatus according to claim 2, wherein the rotating blade
portion is divided into multiple sections in the axial direction of the shaft, and the
attachment angle of the rotating blade portion in at least one section relative to
the shaft differs from the attachment angle of the rotating blade portion in other
sections relative to the shaft.

30
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30 Claim4  The discharge apparatus according to claim 3, wherein the attachment angles of the

- rotating blade portions in the multiple sections are respectively set at one of multiple angles
determined so as to form equal angle spacings. Claim 5  The discharge apparatus according to
claim 1, wherein the outfeed apparatus has a scrape-out member capable of sliding at an
approximately fixed speed on the receiving section. Claim 6  The discharge apparatus according to
claims 1 thisugh 2, wherein the receiving section continues from one of the bottom ends of the pair of
side walls and extends up to a position on the other side wall further than the aperture. Claim7  The
discharge appardiws disuhaaieClappara ity oactos]ingnprisiagra 8losingrplatéheapdtalenofiehianging the
opening ngtrr\]g?éého? ﬁPeeﬁJ%%Eng blade portions in the multiple sections are respectively set

at one of muitiple angles determined so as to form equal angle spacings.

[ |

Claim 5
The discharge apparatus according to claim 1, wherein the outfeed
apparatus has a scrape-out member capable of sliding at an approximately fixed

speed on the receiving section.

10
Claim 6
The discharge apparatus according to claims 1 through 5, wherein the
receiving section continues from one of the bottom ends of the pair of side walls
and extends up to a position on the other side wall further than the aperture.
15

Claim 7
The discharge apparatus of any of Claims 1 through 6, comprising a

closing plate capabie of changing the opening width of the aperture.

28



