Bottom-Parting Outfeed Discharge Apparatus Technical Field 50001 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 10 the storage section.
Background Art 0002 The work of unloading coal, iron-ore, or granular materials 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 insta%eg{eon_ dock. ver, unloading in this manner using a bucket crane
QLo @ré%@m? J ﬂtsgﬁ rrg% gﬁgr%qtus

must be accomplished by erlng%ﬁe granula Sing 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 to the dock, and discharging the granular
material - Jﬁéﬂﬂ_i‘ﬁ%‘é:wﬁsuming process. 0003 An example of equipment disclosed, for example, in
Paten%Cit%' 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 iTHze lorgitadinaldmistionstdtiee ol aldnstite-beittny sudfeedf the-harge hold, and a
conveyor for feeding granular material taken out of the bottom of the cargo hold by this outfeed
machine t*B085-k§gand in particular to an apparatus capable of holding granular materiai

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

10 the storage secfion.

Background Art
0002 _
The work of unloading coal, iron ore, or granular materials 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. However,
unloading in this manner using a bucket crane must be accomplished by
repeatedly gathering the granular material using a bulidozer or the like inside the
cargo hold of the barge, moving a bucket onfo the barge and depesiting the
20 gathered grain into the bucket, rotating the crane to move the bucket to the dock,

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

0003
An example of eguipment disclosed, for example, in Patent Citation 1 for
25 smoothly carrying out the unioading 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 convevor fdr 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, andfii e BsEseBEaFording a smooth discharge of granular material even when a large 20

volume of ol - granular material is stored in the cargo space of a cargo vessel or the like.
Means for %%%I\Ei?gn %ﬁgﬁoblem 0007

0004
5 Patent Citation 1. Japanese Patent Application Publication No.2000-43784

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

10 However, when a Iargé volume of a granutar 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 nﬁéchir_ze. This causes a large resistance to act on the rotating
blades of the odtfeed machine, posing the problem that thé 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 sc as to approach one another, and a space for storing



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 thgrpaulef sidtenallss foerhedtdratedege dhoneadf thesjphirwakbicehealis ttode rdiybetdw the
bottom edge of the other side wall; an aperture extendins%a:n the longitudinal direction of the storage

section is fONReR HBRVBEN Rlesitstiuinllsarde B traloy Jie Raliemeigs rafd s el i§'8%isposed to
extend along.{he,Anesie ResRaiiiNg APRIENSHGRSHHENEHBAI8 S fircbasag,anparus has a

receiving portion for receiving the granular material flowing out from the aperture on the top surface,
and the oufiesdesbpateraniditispoiiec @vgeas reténgnyvpostitm Wl 90b® stortaghespriisenisinvention

thus constl'§,1ted be?p use, on @léive V\{]ﬁlll extends below tpe other, the apert rft(a[%p')eeps to t&%&de or

diagon%lly b%ﬁﬁj\ﬁ/%. ,Oa%e v ﬁtsugelar%%e\?o?u%% g oeriétarl% fiies oragengce)rcefion , the

granular mgiegphlepdagiiatas Hi afeeshapgasatts cdorbe teflingdrand theutatiaedatbapparatus

smoothly driven. 0009 In the present invention the outfeed apparatus preferably comprises: a  rotary

blade portiGPWiEngu ERat Baarafyaay e IBRgRERES. dvetibs oriee’ apeREESIR outfeed

blades exted]g#‘tgsghtgﬁ {ﬁgieéég{glﬁgo aynd 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.

%> 10 " 0008 | |
In the present invention thus constituted, because one side wall extends

below the other, the aperiure opens to the side or diagonally downward, and

even when there is a large volume stored in the storage 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.

b3
bz}

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



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 In tetafikestntip\@rdfon the attachment angles of the rotating blade portions 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 15 attachment
angles of eggh-pf rotating blade portions are uniform, the load applied to the drive apparatus can be
even further averaged. 0014

In the present invention thus constituted, the load applied to the drive

apparatus can be averaged irrespective of the angle of the rotating blade

by}

portion.

0012
In the present invention the attachment angles of the rotating blade
10  portions in the multiple sections are preferably respecti\/ely 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
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 fails from the receiving portion onto the conveyor at all
times, therefore a stable amount of granular material can be unicaded at all

times.

0016

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



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 invention, the receiving portion preferably continues from the

bottom edge-gipnefidns Bais of siepunlisrangeaxtands nugE thR RPEE e Apeegiten on the

other side wall side. In the present invention thus constituted, the receiving portion extending from
one side witl &Rsssitshed treetiyension Wl iiE®m of the opening, and 5granular material piles up on

the receiving portion. .0 T invention. preferapl S| t of
Changing the widkh DU SSEa o B b S Y PR R R RS
constitutedfroynagiiessigetveaidiipositienapeditsetiyithetoplotieghaltiten asf ¢issempiatiinéixeshamount of
granular material can be caused to drop onto the receiving portion, even if the sizes or weights of the
granuldr mgfénsieumateriahailesdpiah dghediiy BIGPATERD material stored varies. Effect of the

Invention

0017
The present invention preferably has a closing plate capable of changing
the width of the opening-ir-\. the aperture. - —
10 o '
0018 7
In the present invention thus constituted, by adjusting the width of the
aperture with a closing plate, an éssentiatly fixed amount of granular material
canh 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 granular matérial stored

varies.

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 constifution 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 HI-1il in Fig. 1.

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



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 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 throughin Fig. 1. 30Fig. 4: A general perspective view showing the

constitutions phardiashaseerdipgaceths fetersingdientaet first embodiment.  Fig. 5: A sectional
diagram in the width direction showing a discharge apparatus according to the first embodiment.

Fig. 6: Shows thei@oRstifutRFEPRR: diRmam dpphaeidin drestinn seevitpm @FRarsss section
th_rough B’.géﬂé@tﬂ@éﬁ&&iw §c§ﬁ%iﬂ|¢g{rgﬁ%gm%&1'p (A); (D) is a cross sectic_)n through D-D in (A).
Fig. 7: A side view showing a transport vessel having the second embodiment discharge apparatus.
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 transport vessel having the second
embodiment discharge apparatus.
 Fig. 8: A plan view of the transpoﬁ 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 siorage
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. 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
present invention. Fig. 11: A cross section through B-B in Fig. 10. 15Fig. 12: A cross section through
C-CinFig. 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. 20Fig. 15: An
elevation v%%howing the constitution of the scrape-out means shown in Fig. 10. Embodiments of the

Invention 0021 384- Fifst Eqpgdimention sHIAIMNY REEERGIRAY ST Yo sxplainadRtpY a first

embodiment of a bottom-parting outfeed discharge apparatus of the present invention. Note that in the
explanatiorliselavgecagisaiais a s eroadiam tetbé thes tasebiodivhtt wikthetroaspatrimeotitsad

cischajge ppalplys. D HRPRERS LB RO 9RO SRS S R B dg R ot

through HI-lil 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'df disposed on thé bottom portién“ 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 3
dock. Bottom-parting outfeed discharge apparatus 10 ("discharge apparatus”
below) comprises storage section 2, outfeed apparatus 4, and shipbottom
conveyor 6.

15
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 fo

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. 4is a genéral perspective view sdeing 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, discharg_e 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



0022 Fig. 1is a side elevation showing the constitution of a barge 1 having a discharge apparatus
according to the first embodiment of the present invention; 5Fig. 2 is a plan view of barge 1 shown in
Fig. 1; and Fig. 3 is a cross section through llI-1ll 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 apparatus 4 disposed on the bottom portion of storage ib section 2; a

shipbottomsomye s Wigppserbat trnbeltemaoiksionagg sertion 2cadksosieataohindapding from
the end portion of shipbottom conveyor 6 to a dock. Bottom-parting outfeed discharge apparatus 10

("dischargeMppiraketiesishyidsMatseerdiaiBsection 2, outfeed apparatus 4, and shipbottom
conveyor 6. 15 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
longitudinabldigéction (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 partion of storage sectjon 2, the deepest portion thereof inclines
tiagorily upwarl BRI 6H SR e 2 G PP GG

constitutiowmhgg@iggga@t%;Ja@,; Ei@r;iMétﬁa@rmﬁp%!'BrH@eV\ééﬂliQHeﬂm@@dbﬁﬁhafge
apparatus 10. As shown in these figures, discharge apparatus 10 comprises a pair of side wall
portions 12iaveredrianagas sharedin thrated b aiegisgbserats of side wall portions 12A,

12B. The bottom edge of one side wall portion 12B extends further down than
~the bottom edge 'of the other side wall portion 12A, and an apertu:;e 18, which

10 opensin a diagonally downward direction and extends horizontally, is formed
between the bottom edge of one side wall portion 12B and the bottom edge of

the other side wall portion 12A. Receiving portién 16 is positioned below
aperture 18. In addition, the angle 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 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 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 exiending horizontally from plumb portion 20 to the other side wall



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 12B. 0025 5The pair of
side wall portions 12A, 12B inclines downward to approach one another, by virtue of which a triangular
columnar storage section 2 having an inverted triangular shape is formed between the pair of side wall

portions 12464238. The hatem sewepf anesite wattiRertion 128/ recassuatdhecdovm Wan the

bottom edge of the other side wall portion 12A, and an aperture 18, which 10 opens in a diagonally

downward EifaRs AenexiendFe MEi RSt 24 anthumerRetirthébdrbticed fppptiesstie wall
mward | : e d) ron e wall
portion @H%gé)&;%@gg%%g;%m@ AR m@l@fgr’t@ﬁb gg I%Wg%ogaﬁg g positione

below aperture n, the angle of inclination of these side portions 12A, should be
determinedratatwdin gaiistbé iropetting bibthe praniadestdbeldlbstore dimakioesgihsectidar?; for
example, when holding coal as in this e iment, (?;pproximatel_ 50 is suitable. 0026 Clgsing plate

. b
14 conRists®1% Pl HRERAI oAy ﬁn LA S Y &P b SShP RS FHABRBFEA&NaI portion

12A and ewg@]g@@tt@@%@ﬁi@@l&{@gﬁ@,@ﬂ}mﬁ@l%ﬁ%glQ@_ 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
12B, by Wh%btgueans the width of aperture 18 can 25be adjusted. 0027

The height of plumb portioh 20 and width of horizontal pdrfidn 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 aperiure
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 {o rotate around shaft 26A.

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

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

30 0031



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 30portion 22 extending horizontally from plumb
portion 20 to the other side wall portion 12B side; and an arcuate portion 23 having arcuate section
and disposed along horizontal portion 22 and plumb portion 20. Outfeed apparatus 4 is disposed along
horizontal portion 22 on these plumb portions 20 so that the rotational axis of the rotary blade portion,

described belowomgdehe $ihGce DB 2auiInfi el ePATIRIHRS s Sk RO ceMBYRIiets disposed
approximately directly below the leading end of horizontal portion 22. 0028 The helght of plumb portion

© 20 and widthtefvabsi alang ﬁ@ﬁtl@ﬁ@ﬂm@“b@flﬁla&@@ﬁn% sadhsamten gutfee é?b’ﬁ&&tus 4isina
stopped stajercoal does not fall fforg te %?%%L b QHioR g%% unt coal flawing.ayt through

aperture 1 and p ing up on receiving po ion appa $ 4 closes aper ure 18. 15 0029

Fig. 6 showgbedianstitutiorhef shetoyteah apn%!@tas wm)ms thbadatienaiomie)sepacatss section
through B-B in (A); (C) is a cross section through C-C in (A) H%D) IS a cross section through D-D in (A).

As shotvn |ﬁ?ﬁ'§"ﬂ%9\ﬂl?é BheeBucippmpationgbrnstions 1iiser Sladss 265w BRI bBHion 26, 20

wherein a %ﬂoafte%@/)\ 'ér@%ggsg%% BRI P rh RetRHARSl PRIGhS ARSI alRt%IAde BRItion 26 to
rotate around shaft' 26A. 0030 Rotary blade portion 26 has a horizontally extending shaft 26A, and 25

outfeed blaﬁmmB%xTM@mmmeg@enm‘é&ﬁwﬁﬂemmfF@lﬁiﬂ@)mﬂé@d Bradisie26B are
e R AT TS A Rt e e s A apedlsponpa vy
266. relative to the B cross section portion, as shown in Fig. 6(C). 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 mc-)tour 24 side of
the D cross section portion is offset by l30° 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 {o 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, regardiess of the rotation angle of rotary
blade portion 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 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 upward, and can be rotated around the bottom

10



30 0031 Outfeed blades 26B are divided into multiple sections at predetermined intervals along the
axial direction of shaft 26A,; in each section outfeed 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 vertical and the horizontal directions from shaft 26A. The
attachmentgppladrdbe section adjacent to the motor 24 side of the B cross section portion (the "C
cross section portion” below) is offset by 30 relative to the B cross section portion, as shown in Fig.
6(C). The attachment 10 angle in the section adjacent to the motor 24 side of the C cross section
portion (theo'('%éross 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 nBatn24vsidssibihers omsssentiohtudtiion (veffset hyadgerdldtiveishetdesDdicross
section portion; 15 i.e., as with the B cross section portion, outfeed blades 26B extend vertically and

horizortallyMEndiSFhAes ARRATELR Y dReRiaRRR: %”&bf‘@dmmg i hERtAEE e S&ldion

portions, C CrosspsciiPARLEiADs SifRe 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 embodimdritsthéfleabiazgeapplisoiahatbrit4hartisshawarrhaajurdes e presetdtion angle
of rotary blade, portion 26, b nstituting rotary bla riion 26.0f multiple.parts with differing outfeed
b?% &N rﬁn‘élexs(.ﬁ 'Irs‘%,cboy&leFr?gsfé%@%e}gqa 5t .rotajgrﬂ ﬁ)& e 8([)3\Iur\!“‘trgehe% 8

blade 268 {tA2 ade portion 26 Inthis way, ing of granular

material cafob@¢eliabhnpeastatom b vrieWEN tortimtationalsaxissfdhavitianpdiade ndtibnsat 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 intline F\SRErBY FlaSHE reladee it prabRaRREoF IR BaSITicHEIRSF YRR Stdto IRAdBAter of
Spreader 3%§aﬁﬂ{g@(ﬂg{a%ggg&%cgmagyd@/yard, and can be rotated around the bottom end

thereof. 00
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 {ip 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 flowing 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 whfich 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.

a0

i1



Below we explain the operation of holding coal in a barge 1 furnished with 5 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 10closed by cloaing plate 14, coal can be stored in storage section 2 by loading coal
into storagegygagtion 2 from above. 0034 When unloading held coal dockside, barge 1 is first made
to standby, 15aligned to the dock, and spreader 8 is rotated so that its tip is positioned on the dock.

Closing plate 14 i8 thisnsteteteticing apatoreiesdsanraeisvhéndpatuie Lergopendladeal flows

out from inside, stor. section.2 through aperture 18 to receiving secti . Coal thus flowing out to
recenving SEAUR CLiu HAIROAG s r B R e e SR ihcied in o

hill shape reachien a1 Befgithaapdrichdt D eksrpeitripdS. cuidomis anpbiatehd ibavalgekes! state, it is
stable and self-sustained, with no coal collapsing. Thus the outflow of coal from storage section 2

through apeMiRD 190R! deoSpERPe: ez om NREeMALISe S adjiradnaragriwt dosing plate
14 50 the VLAl ANSLA LARGIHGY tf RRRANSMRBL NG ABOHHALE ARk i ripfage

section 2 is high and'wide when that amount is low. Thus ifrespective of the amou coal held, a
fixed amouapeftoal i$diEbharged toyrevkiting sdatipbEEe3p00l8626 &b thitsthtepesatoa®4 of

e g e LT e
conveyor 6onto shipbottom conveyor 6. . : |
0 .
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 faliing on spreader 8 is then carried t{o 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 muttipie sections in the
axial direction of shaft 26A and the angle of attachment of ouifeed blades 26B 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 fallinggym spreadar @snthanapaiesdaitin efkrasian i MetepwasEaanbd Ssideapdpiled up
dockside. 0038  As explained above, in the present embodiment, one of the side wall portions 12B
extends belodegrndandtysiddheansieteimatary tederaert@erfre 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 smayghty driven. Moreover, because outfeed apparatus 4 comprises outfeed blades 26B
rotating around the axis of rotation, a fixed amount of 25granular material can be continuously

dischafged. 0035 HhEEMEGBIRFBIRR FibRaBAoBt @RRRR Piy iRt hitedesidhs i ke kial
direction ofshaft 264 apd theangls elatiachimral ehpylieed BIRAER26R tRR)halt 264idn each
section differs from the angle of attachment of outfeed blades 26B to shaft 26A in other sections, the
load on motod2hieathbefisetaddtdratiguamdenitiyref ¢recheglielodt diarplifedd pbrtes 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, running costs for fuel

10 etc. can also be reduced.

0041

By adjusting the width of aperture 18 with closing p!éte 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

material from a large barge to shore or to another ta{'ge barge. Note that those

b
(]

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, 60, and
90 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

fixed amoupt ghgrapuipmatenal eansbg Eﬁ'éﬁe@ﬂéw.dDQI%(S’,”‘F’ig?h99r¢§eé\ﬂ”gié@él%ﬂooiéweﬂfif sizes or
weights of granular materials ditfers, and even if the amount of granular material stored varies.
Moreover, siischdrge eppatatirmatdssayntedcooipanspeahslip halerial inside the storage section with

s pldcer ey s ooy 1 00 T ECHER® 0 e Sopel e

Below we discusst thé discharge apparatus of a secon IS applied to a

transport shipdixirasip g £eetarelechgsrmilaerb AvatboalironFgargedvar @ taustipre or to
another large barge. Note that those constituent elements which are the same as in the first

embodimefisFBAEE GREGTRRISEM 02 RME foe! els bagkhaRs At asmmatBiaA &R dhisdifltted. 0043
of transport ship 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,
andv the downstream enid portion thereof is positioned above the upstream and
10 portion of second conveyor 108. Second cohveyor 108 extends along one of the
short edge portions, and the downstream end portion thereof is positicned above
the upstream end portion of third conveyor 110. Third conveyor 110 extends
along the other 1ongitl;sdinal 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 fo spreader 116 via first through fifth conveyors 106, 108, 110,
20 112, and 114, and can be dropped 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
8.

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 14 and@epgadinttiarpingaindiemibadisekiakiipaspritiin 2A1 AespRyeyor 106

extends along one longitudinal edge portion of transport ship 101, and the downstream end portion

thereof is pdehiisiedtaisdosies @§h@&ﬁtt§&ﬁ@.qf(ﬁ|§@*ﬁbfﬁo1f%econd conveyor 108. Second conveyor
108 evtends slong ane e Shof SURRAYLENG g e Sopriicain epd aoniph hetepr i

positioned above upstream end portion of third conve onveyor extends along
the other loagiudital ey Gtapertiuriianddéscrbed sivitametarbpodito Fieredf is caraeatedHe fourth
conveyor 112. Fourth conveyor 112 is adjacent to 15 third conveyor 110 and extends along the other
Iongituéina%ﬁ@@%&ﬁmﬁﬁiﬁh‘%onveyor 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 firsO®d#bugh fifth conveyors 106, 108, 110, 20112, and 114, and can be dropped to a desired

location by spreagé-,\lr 116. 0044[ in ésmséi gv(ri'llgnrl:t{% 9. di l%harf%(-?3 ﬁg%r%}gsk%o ei c;ns g(redeon mount
120, having whe Rwﬂeoﬁxl?s%wer portion. As m'%ﬁgcﬁrst%m odiment, cﬁschargea apcbaratus 102
- has a storaggiﬁgqﬁgﬁggoqrgamfeaqi @pﬁ@gqm&éna@mmﬁ@mr 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 pdition _1_2A,Téhdr_§’\éﬁ3§ﬁa|p@€‘ #1 [aRRaRBEEC4R 8-tdreesBetosihd 81 sieliFil portion
12A_' A recelying Seeton:ta s ungd ALHIGPORAR QAPEHURILR 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 8 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 1 O'-'4, 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 1é3
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

15



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 5 outfeed 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 thenggigged 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
15conveyor 6 is Posifidaeaffanide doal e ée festommbodinent calosirppsebipigadtaydiiand
aperture 1%35%61@@6 a}ﬂd coal on the shore is dropped into the storage section 2 of discharge
apparatus y 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 18 25
onto receiving section 16, and coal discharged from receiving section 16 is dropped onto conveyor 6
by outféed g BQratus 4. Coal dropped onto conveyor 6 is conveyed by conveyor 6 and dropped onto

frst conveyor 1000 dp HSAdBRIMIRHE RRAGRT LIBMAISHATEUAD filysA GLOTS 106,

108, 110, 112, and 114, and is dropped onto a barge by spreader 116. 30 004
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

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 ouffeed blades attached.

0052
Also, in each of the embodiments above we discussed the case of a
sequential array of spaces offset by 30°each in the attacﬁment angie 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 also be a sequence of a section with a
setling angle of 75°, a section witH a settinglangle of 15°, a section with a setting
25 angle of 45°, and a section with a setting angle of 30°; in other words, so fong as
the setiing 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 theagasarnidiembouimatieediagrved ehatieshed bl der Vedaita thergbalft, but
there is no 15limitation on the number of outfeed blades attached. 0052 Also, in each of the

embodimer&sHit0e W withabnitation hesetle ogrBSMrNKPBHSPIREY aHEPByRBBIS N in the
attachmentt he a0 PHY tglgdggrdélbp%ﬂqgﬁo% q%{s@pbg "setting angle" below) relative to

the outfeed %ﬁa%@s%fference attachment angle may be an angle other than 300, 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 seque f a section with a setting angle of 75, a section with a setting angle of 15, a section
with a éettir&ég‘gangle of 45, and a section with a setting angle of 30; in other words, so long as the

setting angles arg|sst 18 fhayveredunt sRasBEntBAtONdEE G ROHENRRE M dhAdehfiRrerfdhesaitachment
angle in any one section differs from the angle of another space, the effect of dispersing the load

acting on tHsrAcBsAM! HtENAteT a0 pgswitho | §aiiAtAR BiariaitepresexbiansdieBa%e of
unloading ftgm) %@%@9@%‘%@8"6& by WQ&%H’BF&“%P t@ﬁ%ﬁéﬂé%@ﬁ?%%@?ﬁ%ﬁfgg %{?ﬁ] qjpo be

applied to transfer a barge to a barge or from shore arge. 1 the present
embodimenhwélexpraitdrthe cisthefitraasfiemaheyabas apgiedh tdea myaterial fietsdthout limitation
thereto the present invention may also be applied to ore.such as iron ore, or to grains such as soy
beand orn, or the like; in other words the invention may be applied to any small pieces.

0055 N

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 1o ﬁgures, we explain in detail a third embodiment of the
20 discharge apparatus of the present invention. Note that in the explanation 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 hold 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 discussrasian pipimpie o4daeiease isahighdda dishousoeparal Uiyl aq disngatkis disposed

on a barge, and coal is transferred from this barge to another barge or to shore. Fig. 10 is a horizontal

section shosiapatextwmsnationhs opgigdinel direeiiamelditsbaigge amsseReOHECORGIY to a third
embodime the present invention:,Fig. 11 is.a sectian through B-B in Fig. 10, and fig. 12 is a
section thr?ll?g{ E’-?ﬁ?r? ‘%ﬁﬁ.%. E(S)E}d é%ﬁ's gﬁé%\}v%ninqiiggﬁao ?ﬁ%‘gﬁghe?g, r@aﬁae %i cé?gprﬁses a hold
equipment siigibctiih?03reanaliend Wagng:assliroa Bbeyerasithpadingianceloippaed. shape
extending in the longitudinal direction of the barge; a scrape-out means 204 disposed at the bottom

portiorPof hBIHAREREF SANYRYRTLSPED 208 Simiom Femehnbstipmgruerelotds Eir-shaped

hold equipraggy and a transport conveyor group 208 extending from shipbottom conveyor 206 to the
quay. 0058 '

0058 7
The hold equipment main unit 202 has a reverse triéng‘u!ér shape in section
10 across the width direction (.., 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 fo stern of barge 201), approximately rectangular in pian 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 wall 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 to 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 boftom edge of the other side wall portion

18



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{bR seragesemions 2kiaamprisegituaaiznt Beauath RREIBoEcth2AigeldBdnelining in
the width direction and disposed to extend in the longitudinal direction, a closing plate 214, disposed

along the b&iEsabRBHRIh Gt ehansd the SrtanapdgrishizioBewidav@oredipadd dBvs along this
e wall bodt ghsivy ; . . ) N
oA, o060 R B R G e e B ot

by virtue ofpuntizina @Zideu 2t 218l shondd Seralgeespane @ E:bandigyato ifverpeditetiwgulaf $twpe is
formed between the pair of side wall portions 212A, 212B, The bottom edge of one side wall portion
2120, citor B BURATAIRE A IO L SLOrRE SARICO R NalPp BRI 2B SRAE HRGERaLc 50

approximatglyditgaily RepaaH: HehRHemestes ol hesaihgy side wall portion 212B; an aperture 218

extending longitudinally between the bottom edge of 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 p § s 212A, 212B should be determined according to the properties of the granular
material stored in storage section 210; for example, when holding coal as in this embodiment,
approximately 5@ sititablate 214 is made of plate material extending longitudinally along

10 the bottom and portion of side wall portion 212B. Muﬁiple 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 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 harizontal 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 unti! aperture 218 is closed.
25 ' '
0063
in other words, outflow of coal from storage section 210 to receiving section
218, 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,2diiHg 88EeAWH HABFizonBR¢RIMIBE SESIR2dR Bﬂnﬂlf?éisl‘?éﬁ%[)llqr@ﬁ Qgé'iiﬁﬂgzo

extending vertically downward from the bottom edge of one of the side wall portions 212A, and a 20
horizontal ptt8owel2fizeeiochaliizg fahpbwdito e end diplandigoftiepa2e o the sidal ofdaé other side
wall portion 2125 ThF:

: height H of plumb ion 2 d width W of hori I ' 22 should b
determined“88' t¥&t BL%%%é@o%?%%l@?ﬁg%%@réargb%; r\\lféliit é%%é‘%%%ﬁ%%% :éftgg?bﬁfé‘zegﬁon °
216 does ngpEai e T e eslgexelthe iesizentahortinn el WidlanaituwacH Bdrdmeseshldh 0063 In

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

stopped witheneme airitifagsnbashimanbking sssiabbetrasal thswisiit Whelpresiesd th dbceiving

section 216_isincli 3 praximately. the le,of .renpose. Therefore b §YRg the width W
of receivin%@%%%\%q%/ hgr(z{%n@ﬁpo%oﬁa 2%@%&119 %ﬁeﬁe%ﬂtﬁuﬁ%péﬁéﬁq@%aﬁve to
horizontal Eptoox222telyd GEdamghe,ofaeposecof thetbodly cadl ¢ariberpdbdpaptiom regedvirgg section

216 until it reaches a pei‘l hbsbwhich aperture 218 is blocked by the accumulated coal. Note that when
holding codffroximate y' 1080 mim. .

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 228, and an outfeed apparatus 230 capabie' of feeding out

wire 228.

0065
The scrape-out member 226 consists of steel formed ln 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 fo 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
section 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
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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. 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 Wi gxsWienimipg3. I9orisetecied teahisdd s6FARSOUEERRER 2¢hnaisean outfeed

apparatus 230 capable of feeding out wire 228. 0065 The scrape-out member 226 consists of steel

formed in efifﬁh'ﬁbmﬁﬂbomﬁﬁﬁ, Q@'ﬂﬁ"@%tt%ﬂ‘f%@@f whteh Bodths a%é’@&w%}%ﬁ@@sm side
surtace exiggiagdioasih oLyl auiace SR ehiniRaapRIRdElsly vedisglelaivedg the bottom

surface. Scrape-out member an be moved along receliving section 2 Its bottom surface in
contact withdrtitnontad sshtion (R22 «ifi peedivmgcsectgn ] Nén dStTsite sarfapertncconiapbmwith the

plumb rportion 220 of ,2,5receivin&se(_:tion. Altern%ézely o,utfe,edf'{lé wire 228 backward and forward by
outfeed apgafuit£23RA SO LRIJE HRSHRAM ENSHRYE Aib R RERR ARE AP SIS Ving section

216. 30 006Bion/st FRAVYFRIRSHISI: ihURsIapah2 SNk SUY YA SHRMD 2BRSRMRMERS first
through third transport conveyors 232, 234, and 236. First transport conveyor 232 is disposed to

extend widtbogéedinrlefitaeticonridoaram <hit pdaidhitst Haaﬁmmmpb@ttaaﬁdawgméoa Second
ransport cnverr a3 S Raslianzd sqdat s Hasiream BafRoUian [elu s donpisigam end

portion of first transport conveyor ten lagonally upward in ngtudinal direction of
barge 201.mgh&rqi;tfansmrb@@@\tﬁgqraaﬁdsmispos&mﬁo that its upstream end portion is positioned
below second transport conveyor 234 and it can be rotatable around this position. 10 0067 - Below
we exjblain the operation of holding coal in a barge 201 having the hold apparatus of the present

. embodime@t@é}pd unloading of the held coal into an adjacent barge 201. o

Below we explain the operation of heolding coal in a barge 201 having the
hold apparatus of the present embodiment, and unlocading of the held coal into
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 stored in hoid 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
thereof is positioned ébove the position of the point of discharge on 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 fo receiving

30  section 216 piles up on receiving section 216 in a hili 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 thesafrisopositiens dedlovecthrepasiton of Hik peapotdistiarge exidrarge wRich2b 0069
Closing plate 214 is then elevated and aperture 218 is opened. When aperture 218 is opened, coal

flows out frBlpGksiaR S BIEdabnRes: WHnaRsHum 4 iy Rblatird Aiate, ibissiagiecidn 216.
Coal f '°Wi”9e%ﬁgt5?ﬁ§%i%tﬁorﬁ?g&ﬂ‘ LARRIESHPTA SEERIVINGMSRTIBH &JQ RShdishape with a

peak at plumb portion 220. This coal accumulated in a hill shape reaches a height at which it blocks
aperture 12&ciiod R0 typertgreadiBtive 18dkezionaied it is stable and self-sustained, with no coal
collapsgng. Thus the outflow of coal from storage section 202 through aperture 218 is stopped. 5 0070

0070

Note that it is desirable to adjust the width of the opening in aperture 218 to
be narrow when the amount of coal held in storage section 210 is high, and wide
when that amount Eé low. Thus irreépective of the amount of coal heid, 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 portion 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. Th{Js 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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Note that it is desirable to adjust the width of the opening in aperture 218 to be narrow when the
amount of coal held 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. 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 sqctien2ffiscoatadesmuiniesoen teeening SEXioT246THIithe monedrgortiandadg onto
shipbottom conveyor 206. Therefore by moving scrape-out member 226 at a fixed speed, an

approximatefHRYEr ARSURIONVENESrh &l i dvnatieap randmertiap eisal cisreiaisoos. 20

o072 - Capldhenlans AgRR AMARBHUAR £1%pngiifs Pdos IRIANSIB tag @l In which I

falls on recelving section 216. When the coal accumulated in a hill shape reaches a height such that it
blocks apettairesptg, thavapart2dd X 8as egydnl sle fae dneydoahstres e odysinticthdreeie-out

member 226 of 25 scrape-out means 204 to move back and forth, an approximately fixed amount of
coal pér hoﬁ%f%? &E%#Efﬁ%&r E\%‘H& 8%"?%%0%?% é@ﬂ%@ﬁ:"ﬁd&éﬂw& *Wﬁ@ﬂ oal falling
as describeghaheyerarshipbeiesys@meu o dsitrshas Hhiah asighe dewnrteanmepargertion of

shipbottom conveyor 206 by this conveyor, it then falls onto first transport conveyor 232. Coal falling
onto first tr&¥habddnlessr 08posii@shveyed as far the downstream end portion thereof, then falls
onto second transport conveyor 234. In addition, coal falling onto second transport conveyor 234 is
conveyed as far the downstream end portion thereof, 5 then falls onto third transport conveyor 236.
Coal fallinga@vthird transport conveyor 236 is conveyed up to the position at which it is to be piled onto
barge 201, and is there deposited. 0074 10As ex Iainedbagove, in the present embodiéqgnt a receiving
sectioff216is As explained above, in the present embodiment a receiving section IS

provided on side and below position relative to aperture 218 of hold equipment

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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provided on side and below position relative to aperture 218 of hold equipment 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 pgriamaigihg0 ¢oridsngestabrs stacideddboprvide loainadiate 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 they#iglth 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 meansd@é4hatirethre pedsayiseriotRié diven disorsaathtbly feathargped cdmaidproximately

216, GRBIGS Enal Ty EEe L M 08 T GHAREE G Pt Y e Bt

embodimerdpypnéliseyesgddimdisehamingklebeksliaieenl as ance@aplePelisihaides ghEmitation,

the present invention can be applied to any granular solid object such as coal or grain. In such cases,

it is desirabwﬁéraayaégﬁé}mtw@ow\i/ﬁtbhtap@'aﬂ'grbaall%m | Bycipastipy erbsmgpIalesng so that
the granulaﬁm%t%qll Qg‘?ﬁémh@d’%\’é?%@%@&@s 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 o divide storage space 213 into muitiple parts by leaving a space on

15  the interior in the longifudinal 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 mulliple apertures 218 along the

longitudinal direction, separated by spaces.

20 0079
In the present embodiment the horizontal portion 222 of receiving section
216 was erecied 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 aperturel218. |
25 In 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 acceptable, for example, fo erect a horizontal plate-shaped receiving
section beneath the aperture and arrange for the granular material to be
scrapabie from between a pair of side wall portions and the receiving section, on

30  both sides of this receiving section.
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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 into 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 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 @§8®ottom end of aperture 218, but without such limitation it may also be erected to the

oo e B SHam R LARER e RN A L L areR SRt mBeda A e 210

opens approximately towar t out such limitation'it'may also open downward. In such
cases it is agegptabtisivneyathplemtomsdstgbdozomidhptdbergirape daepesing, $edtiwitizeneath the
aperture and arrange for the granular material to be scrapable from between a pair of side wall

portiors anthH FREEATRR LR RIRSEAtIONBINI QR % RIROrOGRRRYCR dRoHN'BBEH'Y MR than in the
present embadimentwe have explpiRed e sose IR WG eaR EndiseharandfeorkppsRarge to

another barge or cargo ship, but without 5 such limitation the present invention may also be applied to
unloading floencasarigewbiahyaagtorage dkeakstieovcerariad presebeabboinveihavd explained the
case in Wh||ch. ﬁg)rgag% a %e}é%tg% IS, g{fg%gdooqa% Qargggbut without such limitation it m%}éalso be

installed on 13hd SUCh 38811 a quay, or on'a cgrgo ShSIp. fﬁ]gﬁlﬁncbuﬁ%nog%ﬁgy?%goa%p ratus can

also be usiviheallpapinga Haigsy 1 0 spreratbipadthagsantéanseateriainfzatingtwbaiBeference
Numerals 0081 . . : o
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; 212A, 2128: 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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1,201: barge 152, 201: storage section 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 30 202: hold equipment main

unit _
204: scrape-out means

206: shipbottom conveyor

228: scrape-out member

26



204: scrape-out means 206: shipbottom conveyor 226: scrape-out member CLAIMS Claim 1 A
conveying system mounted on a ship for conveying small clumps of coal or ore collected at a
collection position outside the ship to a predetermined position 5outside the ship, comprising: a
discharge apparatus having a storage section, an outfeed apparatus for outfeeding small clumps such
as coal or ore held in the storage section, a discharge apparatus conveyor for conveying small clumps
fed out froptiagaggtfeed apparatus, and a moving means for moving on the ship;  a depositing
apparatus capable of moving on the ship, for depositing the small clumps from the collection position
to the stor&¢g@igedtion;  and a carrier apparatus for receiving small clumps discharged from the

discharge apparatus.conveyor and carryi id small clumps to a predetermined position outside the
ship; 15wherein',@iﬁ fﬂ‘é%f?%% g&ee?pﬁjégréﬁ%,ét gétgﬁé%%loéé%%vr? 'él%a? Wg':ﬁrg O eSpvvgﬁé) %}f%hich at

least the layverdatigined atesinglitedice paditide dutiike theoxmiitoaaspratcterainaagoesionr material
is formed between the pair of side walls; the bottom edge of one of the pair of side walls extends
belowthe BURIAS Lo SRIPHROBIRERBGe wall: and an aperture extending in the longitudinal direction of

the 20 storage seqfiginisfprragehekiyeaniePator s0gasaeliie WP SitfuRipar YIS fip the

storage section has a receiving section which’is disposed below the bottom of the aperture, the small
clumps flowiritpedingosmall apemose Rinkceisedam ity topesihéddeinvtieestarageutestiompparatus

comprises:d?sr '%arr eblad%'p?rtion in\%udilnﬁra 2?_“§ha%ft dis%%geq an th? r ceiv]i%s ction and extending
along the Iongitu ar aretich PG %%e RN EEPE SHEERIR (?lH% ¥ aer‘a around

the shaft, ashargtive apRar atevitey ratlitnRIMNbiving dhetisealtignd
10 a depositing apparatus capable of moving on the ship, for depositing the
small clumps from the collection position {o the storage section;
and a carrier apparatus for receiving small clumps discharged from the
discharge apparatus conveyor and carrying said émali clumps to a predetermined
position outside the ship;
15 wherein, in the discharge apparatus, the storage section has a pair of side
walis of which at least the lower portions are inclined so as to be in close proximity,
a space for storing granular material is formed between the pair of side walls; the
bottom 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
20  storage section is formed between the bottom edges of the two side walls;
wherein the storage section has a receiving section which is disposed below
the bottom of the aperture, the small clumps flowing out from the aperiure is
received on its top surface;
wherein the outfeed apparatus comprises: a rotary blade portion including a
25 shaft disposed on the receiving section and extending along the longitudinal
direction of the aperture and outfeed blades extending radially outward around the
shatft, and
a drive apparatus for rotationally driving the shaft; and
wherein the shaft is positioned directly below the bottom end of the other side

30 wall
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wherein the shatft is positioned directly below the bottom end of the other side 30wall. Claim2 The
conveying system according to claim 1, wherein the rotating blade portion is divided into multiple
sections in the axial direction of the shaft, and the 5 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 one of the other sections relative to the shaft. Claim 3  The conveying system of claim 2, 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 4 15The conveying system of
any of claif&ig 3, wherein the carrier apparatus has a closing plate capable of changing the

opening width of fae aNRIMiRg system according to claim 1, wherein the rotating blade
portion is diyided into multiple sections in the axial direction of the shaft, and the
5 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 one of the

other sebtion-s relative to the shaft.

Claim 3
10 The conveying system of claim 2, wherein the aftachment angles of the
rotating blade portions in the multiple sections are respectively set at one of

muiltiple angles determined so as to form equal angle spacings.

Claim 4
156 The conveying system of any of claims 1 to 3, wherein the carrier apparatus

has a closing plate capable of changing the opening width of the aperture.
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