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OPENI NG TO A DI SCHARGE PI PE FOR FLUI DI ZED SAND This invention relates to a

val ve forwoegulatésag an inlet opening to a di scharge pi perino2ofil/adtvzed

sand. More particu- 5 larly it concern;ba val ve for regulating the inl
v4

opening to a discharge pipe for fluidi

d sand wherein the val ve, |o-

close to the tank top of the vessel, is operated by neans of at | east
actuator | ocated above the sand, and wherein the at | east one actuator
connected to the valve o by neans of a |engthy connection. Sand for
filling large areas in connection with land reclamation is often

transported consi derabl e di stances by neans of bulk carriers.
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The sand is

generally fluidized on | ocading to be able to be punped on board the vessel.
It is also becom ng 15 nore comon to fluidize the sand in a cargo hold

before the sand is discharged by nmeans of a so-called slurry punp. It
necessary to be able to open and close the discharge pipe inlet to control

t he di schargi ng operation.

is

The di scharge pipe is located relatively far

down in the cargo hold. 20 It has turned out to be difficult to arrange
actuators for the valves in this environnment conprising sand and salt

wat er .

It is known to place the actuators above the cargo of sand and

connect these with the valve by neans of such as a chain. Val ves accor
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This invention relates to a valve for regulating an inlet
opening to a discharge pipe for fluidized sand. More particu-
larly it concerns a valve for regulating the inlet opening to
a discharge pipe for fluidized sand wherein the valve, lo-
cated close to the tank top of the vessel, is operated by
means of at least one actuator located above the sand, and
wherein the at least one actuator is connected to the valve

by means of a lengthy connection.

Sand for filling large areas in connection with land reclama-
tion is often transported considerable distances by means of

bulk carriers. The sand is generally fluidized on loading to

be able to be pumped on board the vessel. It is also becoming
more common to fluidize the sand in a cargo hold before the

sand is discharged by means of a so-called slurry pump.

o

It is necessary to be able to open and close the discharge
pipe inlet to control the discharging operation. The dis-
charge pipe is located relatively far down in the cargo hold.
It has turned out to be difficult to arrange actuators for
the valves in this environment comprising sand and salt wa-
ter. It is known to place the actuators above the cargo of
sand and to connect these with the valve by means of such as
a chain. Valves according to prior art are often formed such

that the valve closing body has to displace the sand bearing

to
di ng



WO 2011/ 136655PCT/ NO2011/ 000129 2 against the closing el enent surface area
during the opening operation. Known valves forned to be maneuvered in this
manner hawe 2bovBYess a consi derabl e drawback in that theporavoebii/deeizght from
5 the tank top up to the valve openingé%s relatively large, resulting in a
not unessential anmount of sand being | lying in the cargo hold after
unloading is finished. The object of the invention is to renmedy or reduce
at | east one of the disadvantages of the prior art. o The object is

achi eved o] w.th the i nt| irtue of he feat ures

di scl oseabglg%% l’cﬂ ov?nsﬁélgdeggﬂep 5t o ]%ga ]i%ae ]s%%u DA There
is provi dedratiahve for regulating the |nIet openlng to a dlscharge pi pe
for fluidized sand in a vessel, as the valve 15 | ocated near the vessel

tank top_and having a_val ve course, is operated by neans of at |east one

act uat or XPg¥5t ¥gl é{gﬁvgoffﬁ'@dséfr‘?d be, g e e TS MRRNShAEE BT i s
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characterized in that the valve closing body is consti- 20 tuted by a

rotary prFheetaskatabl vpabouths W@&Mﬂ<mpenmnglmﬁnm&%ﬁﬁﬁxﬁﬁytlangWMann t he
val ve co ose n QS| n _wher ve COW S A
gﬁiglh@hrh 3 go@ %nes é%tla mou %he va ve up %%gli]§% f b %"

chai n runni ng gh™tThe "sand cargo Aromt
typlcalIyncehetchugeshbhd bErgrhyindkjatiding e f2AniaHamt or i s thus not
exposed to the conbination of sand and seawater, which contributes to a

nor e rel%gble functlgn %ﬁd al so easi er nalntena ce acce A cl osi ng body

in the f&PM 8PIGE°FoP | dP¥ et 1080 dén Hoe & Ktﬂ?r?ﬁéh%ﬁ;ﬂ%ﬂ%??%ﬁallver

easily ngyebgsdisgl aegadkfansggna@eo%a%esg;ﬁw@m the valve. WO
2011/ 136655PCT/ NC2011/ 000129

10 The object is achieved in accordance with the invention and
by virtue of the features disclosed in the following descrip-

tion and in the subsequent claims.

There is provided a valve for regulating the inlet opening to
a discharge pipe for fluidized sand in a vessel, as the valve

15 located near the vessel tank top and having a valve course,
is operated by means of at least one actuator located above
the sand, and wherein the at least one actuator is connected
to the valve by means of a lengthy connection, as the valve
is characterized in that the valve closing body is consti-

20 tuted by a rotary plate rotatable about a rotation axis be-
tween a position wherein the valve course is closed and a po-

sition wherein the valve course is open.

A chain running through the sand cargo from the valve up to

the actuator typically constitutes the lengthy object. The
25 actuator is thus not exposed to the combination of sand and

seawater, which contributes to a more reliable function and

also easier maintenance access.

A closing body in the form of a rotary plate is chosen be-
cause the rotary plate relatively easily may be displaced in

30 the sand surrounding the valve.



The cl osing body nmay be provided with a strainer corresponding with the

val ve course when the closing body is in the closed position. Liquid may

t her eby bwodnaimesssvi a the val ve without sand goi ng al orgTiNG2o1tdoer2zeat er. 5
The cl osing body may be provided with a first attachnent coupled to a first
actuator and a second attachnment coupled to a second actuator, as the first
attachnment and the second attachnent are | ocated on opposing sides of the
pi vot axis. Thi s design nakes it possible that both opening and cl osing
10 of th al rried out . { ensi [ n f th bodi es.
The edge%gérfﬁgﬁq%§ ?ﬁﬁgﬁfgéfﬁﬁfEﬁﬁ§xﬁ%v9§%lg?v£ng%ﬁa§%% eggkgggég%dﬁake

di spl aci dggi withe thandradasi efoudde ivhei ate callodhag bb&yciesingthedy is
rotatable_in the 15 vertical plane to _make caqupling, of the closing_ body to

the act uStOPS9SPRFILE TR (o B hMaY (hersRhRe tFeriBfdevidutie ¥_1¥fose to

the tankyi@Rodt RESY RlAnd la1dey) add Nhe/alaeeay be provided with a bend
to further reduce the anount of sand left on the tank top after enptying.

20 A gasket sealing against the closing body may encircle the val ve course.
Wien % heTBEoSilR§ibadPody mav e dxssuidigsbsittlbra fhesigaskieachrenencgu-

uni nt ent | | intl it he .val v qurse, The or di o_th

i nventi ohgﬁgkgg %og\sglixjgl%egfcltttu%tr?%l %d(:)fa i%e%%#]ea%ﬁ%g%%%@?a%gu ?%éoifét%e

val ve cosesends acltaaeiort,0 asheHearfld rtsap dttachnenty v €iodir secchanzt er
ensuring a good engﬁying of the vessel, cargo_hold, The val ve housi ng may
conpri set3FNPERSt Agfe 19FESS A BRI UT IS Qi ke rBIVehe2¥19si ng body.
The val ve body is WO 2011/ 136655PCT/ NO2011/ 000129 4 thereby guided in a
control | edipalBsdyhi ﬂﬁ_k%%e&itng;ofyﬂﬂﬂé)sﬂlf& PesHh i dpdeny A NE bpgdyisdoul d be
exposed to forces seeking to deflect the valve bpd% si deways, for exanple
by sahd Rt theuvailyedmay Pee cpginiechowdi My mgnTiomprineong dkasheone side
pl at e proy| A .arecess therethrough co-ordinate the val ve course.
Sand bei%éhgggxggﬁg#%g'side pl ates nmay be displaced out through the recess
during the opening operation, reducing the necessary opening force. 10 The
val ve hoUbengdgery poatpons ©fa thas & lplsding dradyngedy dre tdnievemmrdn tagutdhe base

pl at e may, advapt ageousl.y be at.tached .to the fank top, for exanple by neans
of a boI%Bﬁpgo ﬁe@?% ngxﬁﬁﬁﬁﬁéW%ﬁ¥hﬁﬁﬁbﬁ%?%kﬁﬁﬁ%%gd an exanpl e of a
preferred enbodinent illustrated in the acconpanyi ng drawi ngs, wherein: 15
Fig. 1lshowsia prass<igadt iikatt heugh oz ives Ridcargardtdithble in the

15 vertical plane to make coupling of the closing body to the
actuators simple and to be able to arrange the valve course
as close to the tank top as possible. If desired the valve
may be provided with a bend to further reduce the amount of

sand left on the tank top after emptying.

20 A gasket sealing against the closing body may encircle the
valve course. When the closing body is in the closed posi-
tion, the gasket prevents unintentional inflow into the valve

course.

The valve according to the invention makes possible fitting
25 of it where the central axis of the valve course is closer to
the tank top than the valve course diameter, ensuring a good

emptying of the vessel cargo hold.

The valve housing may comprise at least one side plate con-

stituting a guide for the closing body. The valve body is



where a discharge pipe is provided with val ves according to the invention
Fig. 2shows in a larger scale a side view of the val ve wherein the cl osing
body i s iwoaonleesd position; 20 Fig. 3shows a cross-seecimwo2birdobizon Fi g.
2; Fig. 4shows in a further Iarger scalg a section Ain Fig. 3; and Fig.
5shows the sane as Fig. 2, but wherein the closing body is in an open
position. 25 In the dramﬁngs the reference nuneral 1 indicates a valve
covering an inlet opening 2 to a discharge pipe 4 for sand 6 in a vessel 8.
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known drain towers 10 and fluidizing plant 12 he” san irst
act uat or ing @mwem iseddr wchvatlordi 6slionldakbd grposed apefalrlcaﬁgeae&n a

structure_18 Qve he .sand 6 in the cargo.5 hold 20 _of the vessel 8. The
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cyl i nder ssorarfaienineeied to the valve 1 by neans of |engthy connections 22
in the formof chains. The valves 1 are arranged on the tank top 24 of the

cargo hold 20. The valve 1 conprises, a base_plate 26 attached to the tank
top 24 by HfedifelVst hoUsinds Heawh ‘E)?ﬂ‘l?r%%%n%'étjr%ﬁStAo’Gél §&dp| RiatesrEPrached

to the baseidy a,heu?% rfeafessyeaﬁéﬁééﬁyowhfé@na)m@nméetﬂgabsl%@ In this
enbodi nent a side plate 30 is arranged
course. Sand being between the side plates may be displaced

out through the recess during the opening operation, reducing

the necessary opening force.

10 The valve housing may comprise a base plate arranged on the
tank top. The base plate may advantageously be attached to

the tank top, for example by means of a bolted connection.

In the following is described an example of a preferred em-

bodiment illustrated in the accompanying drawings, wherein:

15 Fig. 1 shows a cross-section through a vessel cargo hold
where a discharge pipe is provided with valves ac-

cording to the invention;

Fig. 2 shows in a larger scale a side view of the wvalve

wherein the closing body is in a closed position;

20 Fig. 3 shows a cross-section II-II in Fig. 2;
Fig. 4 shows in a further larger scale a section A in Fig.
3; and
Fig. 5 shows the same as Fig. 2, but wherein the closing

body is in an open position.

25 In the drawings the reference numeral 1 indicates a valve
covering an inlet opening 2 to a discharge pipe 4 for sand 6

in a vessel 8.



is on either side of the valve plate 26 with an interstice 32 between the
val ve plate 28 and each of the side plates 30. The interstice 32 is

mai nt ai newloky11gi3esses 33, see Fig. 3. A t hrough val vercomwoeel1doizavi ng a
central axis 36 runs through the plates. 28, 30. Co-ordinate the valve
course 34 is 20 at least in the side pllates 30 arranged through recesses
38. In a vertical distance above the valve course 34 is arranged a through
bolt bore 40 having a rotary axis 42. A closing body 44 is |ocated in each
of the i rsti 2 .and _hi_nogd, t e I u is 42 by
means of%%%hWFS%%§5%b&%:Rﬁ3v£#%gc 5%?ﬁ6¥§d%§ %ﬁ8$§ %Eé?én%§&§§¥hig first
fast ener a8 €owpldd@ ity tdladd Nt fant wHeorsddd by. mneans of the | engthy body
22, and a second fastener 50 coupled to the second actuator 16 by neans of
anot her Ie%gth bod¥ 22. The first fasteper 48 WO

2011/ 136655PEFNGSS IR G000 129 A hify SHRPEEHHIIERT eher £86 GPER o2 bBFodite
si des of gt-Be JhQLAPLRHS A%t e e 11T KOS| 118k DYSHESe 44n NBle DEaBGbOCaL ed
a not shown strainer which when the closing body is in the closed position
cor r espohed dwkh athdhgaMesssdurBse 34. 5 The cl osing body 44 is given an
acute shape 52 along its edge portion see Fig. 4, to be nore easily rotated
inthe s . Fi.Qs .4 43 t : I 44, | i he, cl osed
and open%g%sgffgﬁgcggiBébfﬁggﬁép Qﬁf&gﬁ?&%ﬁ}%gq%ﬁ%$$%??€€gt ga%vgxcourse
34 is | oeapdd hydaanud igasiydti rmgleowye e anshrssat sd agal tis¢ véakvel Dsbypg body
44 when the clo iqg bo?y 44 is in the closedlgos%tion. en,the valve 1 is
to be opBfEHS e Yo GRS 1P P edhst 1 E 1 @R gty ®Bnnecti on 22

pulls the first fastener 48 upward at the .sane tinme as the second actuator

16 lets trhe {21%eeond drastanendedl dspacathdowwgrsh dherkd osapgobody 44
is thereby rotated about the rotating axis 42 to 1ts open position see Fig.

5. Sahd BoBEi B§-in the interstice 32 is displaced out through the recess 38
when the closing body 44 is rotated in the interstice 32. Sand may al - 20

so be di gplageq.Qub Rerweandde YL0ves A% ik the 4ol St Cend2ealk 0si ng of

the closing body 44 is perfornmed in a correspondi ng manner, but 1n the
opposi t etdpr 8ét byn meansotcdt iaomotByshaptri vatlithgcotreectwbor ! 031 valvedpbatds

i ndi vi duall th %? val yve % na Eﬂ? 0 closed or. in drai nage position
wher o n' PPQBEG RS 0 T SO EHE ot SR St Yo = Tl 12 EoAm PR cept
back. base plate 26. In this embodiment a side plate 30 is arranged
15 on either side of the valve plate 26 with an interstice 32
between the valve plate 28 and each of the side plates 30.

The interstice 32 is maintained by sleeves 33, see Fig. 3.

A through valve course 34 having a central axis 36 runs
through the plates 28, 30. Co-ordinate the valve course 34 is

20 at least in the side plates 30 arranged through recesses 38.

In a vertical distance above the valve course 34 is arranged
a through bolt bore 40 having a rotary axis 42. A closing
body 44 is located in each of the interstices 32 and hinged
to the valve 1 about the rotary axis 42 by means of a hinge

25 bolt 46.

The closing body 44 is designed with a first fastener 48 cou-
pled to the first actuator 14 by means of the lengthy body
22, and a second fastener 50 coupled to the second actuator

16 by means of another lengthy body 22. The first fastener 48



WO 2011/ 136655PCT/ NO2011/ 000129 7 Patent clains 1. A valve device (1) for
regulating an inlet opening (2) to a discharge pipe (4) for fluidized sand
(6) in awessnl136dy, as the valve (1) located near the vess2011Z00Bp tank
top (24) having a valve course (34) is gperated by at | east one actuator
(14, 16) | ocated above the sand (6), wherein the at |east one actuator (14,
16) is coupled to the valve (1) by neans of a | engthy connection (22),
characterized in that iothe valve (1) closing body (44) is constituted by a

rotary p'aﬁaE %t%te%n% @a(%%r?e{oé téPé‘ &%"égﬁéglt?e&% 8£PRALL 10

wherein the va Ve course osed and osition erein the val ve
course (34ry saxpert2.15heA ofltiee del/mgmgcb@dﬂesgtlnomeyabm dlloharad- a

terized in that the closin tﬁﬁkh(égg is rovided th a stralng

cor r espotimFRATh SHE WGV 35 3C ASYAPVBOH¥V i Ee18cEBPing to
clai m 1, ORHAEpRAtaldiZ athife dptiag nelaw@h@gvgm (4dYsksapro- vided with
a first fastener (48) coupled to a first actuator (14) and a second

f ast ener E 0) coupled to a second actuator (16, as the first fastener (48)
and t ke Ay 30 18 givatay w@@p%hane BRdasongofitehedgst ary

axis (42),5,4 ‘@f > hg;ev'zfe @&ﬁg%%&%ué’a ﬂé”}c}ta{?gér gt @hgzsgnan ghatA

t he edge portlon ‘closing iven an acute
val ve deVvircé&igrscordiang t40 tHeaiaids imchdsady GOteslshdwnnlﬁhahetheOeédS|ng
body (44) i

IdS I O- .
and open positions respectively.

A gasket 54 encircling the valve course 34 is located in a
10 gasket groove 56 and seals against the closing body 44 when

the closing body 44 is in the closed position.

When the valve 1 is to be opened, the first actuator 14 by
means of the lengthy connection 22 pulls the first fastener
48 upward at the .same time as the second actuator 16 lets the

15 second fastener be displaced downward.

The closing body 44 is thereby rotated about the rotating
axis 42 to its open position see Fig. 5. Sand 6 being in the
interstice 32 is displaced out through the recess 38 when the
closing body 44 is rotated in the interstice 32. Sand may al-
20 so be displaced out between the sleeves 33 in the interstice

32.

Closing of the closing body 44 is performed in a correspond-

ing manner, but in the opposite direction of rotation.

By activating the two closing bodies 44 individually, the
25 valve 1 may be open, closed or in a drainage position wherein
liquid may flow through the not shown strainer, while sand is

kept back.



tatable in the vertical plane. WO 2011/ 136655PCT/ NO2011/ 000129 8 6. A

val ve device according to claiml1l, charac- terized in that the val ve course
(34) is ewmoizntlBebsby a gasket (54) sealing against the ecosiowgiibmoawry(44). 5
7. A valve device according to claim characterizedinthat the central
axis (36) of the valve course (34) is closer to the tank top (24) than the
di aneter of the valve course (34). 8. A valve device according to claim
1, charac- 10 terizedinthat the val ve housing of the

Patent claims

1. A valve device (1) for regulating an inlet opening (2)

to a discharge pipe (4) for fluidized sand (6) in a
vessel (8), as the valve (1) located near the vessel

5 (8) tank top (24) having a valve course (34) is oper-
ated by at least one actuator (14, 16) located above
the sand (6), wherein the at least one actuator (14,
16) is coupled to the valve (1) by means of a lengthy
connection (22), characterized i n that

10 the valve (1) closing body (44) is constituted by a
rotary plate rotatable about a rotation axis (42) be-
tween a position wherein the valve course (34) is
closed and a position wherein the valve course (34) is

open.

15 2. A valve device according to claim 1, charac -
terized 1in that the closing body (44) is pro-
vided with a strainer corresponding with the wvalve

course (34).

3. A valve device according to claim 1, charac -
20 terized in that the closing body (44) is pro-
vided with a first fastener (48) coupled to a first
actuator (14) and a second fastener (50) coupled to a
second actuator (16, as the first fastener (48) and
the second fastener (50) are located on opposing sides

25 of the rotary axis (42).

4, A valve device according to claim 1, charac-
terized in that the edge portion of the clos-

ing body (44) is given an acute shape.

5. A valve device according to claim 1, charac -
30 terized 1in that the closing body (44) is ro-

tatable in the vertical plane.



valve (1) conprises at |east one side plate (30) stituting a guide for the
closing body (44). con- 9. A valve device according to claim1, charac-
terized iwotbat13t¢38 val ve housi ng of the 15val ve (1) compming2siaiooizeast one
side plate (30) pro- vided with a throygh recess (28) co-ordinate the valve
course (34). 10. Avalve device according to claim1l1, characterized in that
t he val ve housing of the 20valve (1) conprises a base plate (26) arranged
on the tank top (24).

6. A valve device according to claim 1, charac -
terized i n that the valve course (34) is en-
circled by a gasket (54) sealing against the closing

body (44).

5 7. A valve device according to claim 1, charac -
terized i n that the central axis (36) of the
valve course (34) is closer to the tank top (24) than

the diameter of the valve course (34).

8. A valve device according to claim 1, charac -
10 terized 1in that the valve housing of the
valve (1) comprises at least one side plate (30) con-

stituting a guide for the closing body (44).

9. A valve device according to claim 1, charac-
terized 1in that the valve housing of the
15 valve (1) comprises at least one side plate (30) pro-
vided with a through recess (28) co-ordinate the valve

course (34).

10. A valve device according to claim 1, charac-
terized in that the valve housing of the
20 valve (1) comprises a base plate (26) arranged on the

tank top (24).



