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Hopper  having  bottom  discharge  valves. 

©  Hopper  for  storing  bulk  goods,  like  dredge  goods,  which 
hopper  comprises  one  or  more  holds  which  are  provided 
with  discharge  means  in  the  form  of  valves  (3,  4)  in  the  bot- 
tom.  Further  discharge  means  consist  of  sliders  (6,  7,  8,  9). 
In  very  shallow  water  the  sliders  are  opened  first.  By  dis- 
charging  the  hopper  will  rise  in  the  water.  This  provides 
enough  room  under  the  bottom  for  discharging  by  means  of 
the  valves. 
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hopper  comprises  one  or  more  holds  which  are  provided 
with  discharge  means  in  the  form  of  valves  (3, 4)  in  the  bot- 
tom.  Further  discharge  means  consist  of  sliders  (6,  7,  8,  9). 
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charging  the  hopper  will  rise  in  the  water.  This  provides 
enough  room  under  the  bottom  for  discharging  by  means  of 
the  valves. 



The  i n v e n t i o n   r e l a t e s   to  a  hopper  for  s t o r i n g   b u l k  

goods,  l ike   dredge  goods,  which  hopper  comprises  one  or  more  h o l d s ,  

which  are  provided  with  d i s cha rge   means  in  the  form  of  valves  o r  

f laps   in  the  b o t t o m .  

Such  a  hopper  is  g e n e r a l l y   known,  for  example  f rom 

the  Ne the r l ands   pa ten t   a p p l i c a t i o n   6404349  la id   out  to  p u b l i c  

i n s p e c t i o n ,   which  pa ten t   a p p l i c a t i o n   r e l a t e s   to  a  hopper  hav ing  

valves   hinging  around  l o n g i t u d i n a l   axes  at  the  height   of  the  bo t t om 

sur face   of  the  ve s se l ,   which  va lves ,   when  in  open  p o s i t i o n ,   a r e  

swung  down  and  p ro t rude   from  the  bottom  of  the  v e s s e l .  

From  the  B r i t i s h   pa tent   s p e c i f i c a t i o n   3666/1911  a l s o  

a  hopper  is  known  having  conica l   bottom  valves   which  can  be  moved  up 
and  down  in  v e r t i c a l   d i r e c t i o n ,   which  va lves ,   when  in  c l o s e d  

p o s i t i o n ,   l ie   above  the  bottom  su r f ace   of  the  vesse l   and,  when  i n  

open  p o s i t i o n ,   p ro t rude   under  the  bottom.  These  known  hoppers  a r e  

d i s a d v a n t a g e o u s   here in   that   they  cannot  be  used  in  shal low  water  o r  

only  with  high  r e s t r i c t i o n s   because  when  opening  these  va lves ,   t h e  

l a t t e r   f ind  themselves   aga ins t   the  bottom.  Opening  mostly  t a k e s  

place  when  the  hopper  is  f u l l y   loaded,  so  during  the  h e a v i e s t  

draught  of  the  v e s s e l .  

The  aim  of  the  i n v e n t i o n   is  to  provide  a  hopper ,  

which  can  also  be  used  in  shal low  water ,   but  keeps  the  a d v a n t a g e s  

which  are  i nhe ren t   to  un loading   by  means  of  va lves .   For  valves  have 

the  p rope r ty   to  make  quick  un load ing   p o s s i b l e   and  r equ i r e   r e l a t i v e l y  

l i t t l e   main tenance .   They  are  r e l i a b l e   and  the  o p e r a t i n g   mechanism  i s  

cheap  and  r u g g e d .  

This  aim  is  reached  according   to  the  i n v e n t i o n  

because  the  d i s cha rge   means,  apar t   from  the  va lves ,   c o n s i s t   o f  

s l i d e r s .  

By  also  apply ing   s l i d e r s   t o g e t h e r   with  the  v a l v e s  

according   to  the  i n v e n t i o n   it  is  achieved  that   in  shallow  water ,   i n  

which  the  hopper  has  hardly  any  room  l e f t   with  r e spec t   to  t h e  



bottom,  i t   is  p o s s i b l e   to  s t a r t   d i s c h a r g i n g   by  opening  the  s l i d e r s .  

Then  part   of  the  charge  d i s appea r s   through  the  d i scha rge   o p e n i n g s ,  

opened  by  said  s l i d e r s ,   through  which  the  vesse l   wil l   come  to  l i e  

higher  in  the  water .   The  f u r t h e r   d i s c h a r g i n g   can  be  done  then  w i t h  

the  help  of  the  valves  for ,   as  the  vesse l   has  come  to  l ie   higher  i n  

the  water ,   enough  room  has  come  about  under  the  bottom  f o r  

d i s c h a r g i n g   by  means  of  the  v a l v e s .  

S l i d e r s   used  in  hoppers  are  known  per  se,  for  example 

from  the  US  pa ten t   s p e c i f i c a t i o n   1 ,063 ,284 .   S l i d e r s ,   however,  have 

the  d i s advan t age   that   the  c o n s t r u c t i o n   is  more  expensive  and  t h a t  

when  opening,  i t   is  r equ i red   to  d i s p l a c e   the  s l i d e r s   in  guidings   and 

along  s e a l i n g s ,   while  these  s l i d e r s   are  p ressed   aga ins t   the  g u i d i n g s  

by  the  charge  r e s t i n g   on  i t .   This  r e s u l t s   in  hard  wearing  and 

f requen t   main tenance .   A  hopper,  which  has  been  provided  with  s l i d e r s  

at  the  l o c a t i o n   of  a l l   the  d i scha rge   openings ,   is  t h e r e f o r e   se ldom 

app l i ed   because  it   has  l i t t l e   sense  to  c o n s t r u c t   a  hopper  which  i s  

only  s u i t a b l e   for  shallow  water  and  which,  during  most  of  the  t ime  

that  i t   is  app l ied   in  deeper  water ,   has  to  deal  with  the  problems 

which  are  i nhe ren t   to  the  s l i d e r s   loaded  by  the  charge.   Valves  do 

not  have  these  d i s a d v a n t a g e s   for  they  open  up  downwards  and  so  a r e  

forced  open  by  the  charge  when  un lock ing ,   and  move  t o g e t h e r   with  t h e  

charge  in  the  same  d i r e c t i o n .  

Within  the  scope  of  the  i n v e n t i o n   it   is  s u f f i c i e n t  

when  the  number  of  s l i d e r s   is  less   than  the  number  of  va lves ,   f o r  

mostly  a  small  r i s i n g   of  the  vesse l   in  the  water  is  a l r e a d y  

s u f f i c i e n t   to  enable  the  valves  to  open .  
In  a d d i t i o n ,   i t   is  p r e f e r a b l e   to  put  the  s l i d e r s   a t  

one  or  both  ends  of  the  hopper  hold  and  of  the  vesse l   r e s p e c t i v e l y .  

When  the  s l i d e r s   at  both  ends  of  the  vesse l   are  opened,  then  t h i s  

r e s u l t s   in  an  even  r i s i n g   of  the  ves se l   in  the  water  and  th is   i s  

s u f f i c i e n t   to  cont inue   unloading   a f t e r   th is   via  the  d i scha rge   v a l v e s  

l oca t ed   between  the  ends.  Bes ides ,   by  opening  the  s l i d e r s   at  one  end 

a  s l a n t i n g   f l o a t - o n   p o s i t i o n   can  be  c rea ted   through  which  t h e  

p o s s i b i l i t y   comes  about  to  get  very  close  to  the  coast  l i ne .   I n  

a d d i t i o n ,   the  tr im  of  the  loaded  vesse l   can  be  i n f l u e n c e d .  

The  i n v e n t i o n   wi l l   be  f u r t h e r   exp la ined   with  the  he lp  



of  the  drawings,   in  wh ich :  

Fig.  1  s c h e m a t i c a l l y   shows  a  l o n g i t u d i n a l   s e c t i o n   of  

a  hopper  accord ing   to  the  i n v e n t i o n ;  

Fig.  2  is  a  h o r i z o n t a l   s e c t i o n   under  the  middle  deck 

with  a  view  of  the  d i scha rge   means;  and 

Fig.  3  is  a  c r o s s - s e c t i o n   accord ing   to  the  l i n e  

I I I - I I I   of  f ig .   2 .  

The  hopper  showed  in  f ig .   1  has  a  hold  2,  which  i s  

provided  in  the  bottom  with  two  p a r a l l e l   rows  of  sets   of  d i s c h a r g e  

valves  3  and  4  r e s p e c t i v e l y ,   which  are  hinged  around  l o n g i t u d i n a l  

axes  and  which  are  kept  in  the  closed  p o s i t i o n   showed  in  f ig .   3  w i t h  

the  help  of  drawing  means  5.  In  the  open  s t a t e   they  take  t h e  

p o s i t i o n   showed  by  the  i n t e r r u p t e d   l i nes   in  f ig .   3 .  

The  hold  of  the  hopper  is  provided  at  the  f ron t   w i t h  

s l i d e r s   6  and  7  r e s p e c t i v e l y   and  at  the  back  with  s l i d e r s   8  and  9 

r e s p e c t i v e l y .  

When  these  s l i d e r s   6  through  9  are  opened,  f o r  

example  by  moving  them  h o r i z o n t a l l y   to  the  space  between  the  b o t t o m  

10  and  the  kee l son   11,  then  at  the  l o c a t i o n   of  the  opened  s l i d e r s  

the  charge  flows  away,  so  is  d i s c h a r g e d .   The  vesse l   then  wi l l   l i e  

higher  in  the  water  through  which  the  valves  3  and  4  r e s p e c t i v e l y  

can  be  opened  and  the  whole  charge  can  be  d i s c h a r g e d .  

The  hopper  vesse l   which  is  showed  has  four  s l i d e r s   6 ,  

7,  8  and  9,  ten  sets   of  va lves   3  on  p o r t - s i d e   and  ten  se ts   of  v a l v e s  

4  on  s t a r b o a r d - s i d e .  

When  only  the  f ron t   s l i d e r s   6  and  7  are  opened  t h e n  

only  the  f ron t   of  the  ship  wi l l   r i s e .   The  same  app l i e s   to  the  back  

s l i d e r s   which,  when  they  alone  are  opened,  wi l l   see  to  it  that   t h e  

back  of  the  ship  r i s e s .  

With  the  l a t t e r , a d a p t a t i o n s   to  the  bottom  p r o f i l e   a r e  

p o s s i b l e ,   but  also  a d a p t a t i o n s   of  the  loading   s t a t e   and  with  t h a t  

the  tr im  of  the  v e s s e l .   This  is  impor tan t   in  p a r t i c u l a r   when  t h e  -  

hopper  hold  is  d iv ided   into  s e c t i o n s   by  cross  b u l k h e a d s .  

A  hopper  vesse l   which  is  provided  in  one  half  w i t h  

s l i d e r s   in  the  bottom  and  in  the  other   half  with  valves   could  be 

thought  of.  Such  a  vesse l   can  approach  the  c o a s t l i n e   c lose r   than  a 



vessel   which  is  e x c l u s i v e l y   provided  with  valves  and  yet  is  able  t o  

d i scha rge   the  load  a d e q u a t e l y .   A  vesse l   which  is  e x c l u s i v e l y  

provided  with  s l i d e r s ,   as  known,  is  able  to  do  th is   n a t u r a l l y ,   b u t ,  

as  a  mat ter   of  f a c t ,   then  has  only  s l i d e r s   with  the  d i f f i c u l t i e s  

a t t a ched   to  it   during  use  in  deeper  w a t e r ,  

In  i t s e l f   it  is  of  course  p o s s i b l e   to  use  v a l v e s  

which  are  b u i l t   in  h igher ,   l ike   for  example  known  from  the  a l r e a d y  

mentioned  US  pa ten t   s p e c i f i c a t i o n   1 ,063 ,284 ;   f ig .   2.  P u t t i n g   t h e  

d i scha rge   valves  in  a  higher  l o c a t i o n ,   which  valves  when  open  do  no t  

p ro t rude   under  the  bottom,  has  the  d i s a d v a n t a g e ,   however,  that   as  a 

r e s u l t   the  t o t a l   loading  volume  wi l l   be  l e s s .  

It  is  also  assumable  to  p o s i t i o n   the  s l i d e r s   and 

valves   a l t e r n a t e l y .   Such  a  hopper  has  the  advantage  then  that   t h e  

s l i d e r s   during  use  in  deep  water  need  not  be  opened  at  a l l   for  t h e  

d i s c h a r g e ,   for  it  is  s u f f i c i e n t   to  only  open  the  valves  for  t h e  

d i s c h a r g e .   Only  in  shal low  water  the  s l i d e r s   wil l   ope ra t e .   T h i s  

means  that   during  use  in  deep  and  shallow  water  the  s l i d e r s ,   wh ich  

are  loaded  heavier   and  r equ i r e   much  main tenance ,   are  used  less   o f t e n  

and  consequen t ly   have  a  longer  o p e r a t i o n a l   l i f e .  



1.  Hopper  for  s t o r i n g   bulk  goods,  l ike   dredge  goods ,  

which  hopper  comprises  one  or  more  holds,   which  are  provided  w i t h  

d i s cha rge   means  in  the  form  of  valves  in  the  bottom,  c h a r a c t e r i z e d  

in  that   the  d i s cha rge   means,  apar t   from  the  va lves ,   c o n s i s t   o f  

s l i d e r s .  

2.  Hopper  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  number  of  s l i d e r s   is  less   than  the  number  of  v a l v e s .  

3.  Hopper  accord ing   to  claim  1  or  2,  c h a r a c t e r i z e d   i n  

that   the  s l i d e r s   are  l oca t ed   on  one  or  both  ends  of  the  hopper  

ho ld .  
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