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@  A  method  for  transporting  liquid. 

The  invention  concerns  a  method  and  a  device  for  trans- 
port  of  liquid  between  two  points  having  a  very  small  or  no 
mutual  pressure  difference. 

The  liquid  is  then  brought  into  one  end  (3)  of  a  hose  (2)  of 
a  non-rigid  material  and  flows  out  through  the  other  end  (4) 
which  has  a  less  area  than  the  inlet  (3),  the  hose  being  filled  out 
by  the  inner  over  pressure. 



This  i n v e n t i o n   concerns   a  method  and  a  dev ice   for   t r a n -  

s p o r t i n g   a  l i q u i d   and  more  s p e c i f i c a l l y   to  t r a n s p o r t   t h e  

l i q u i d   th rough  a  hose  lowered  in to   the  l i q u i d .  

I t   is  sometimes  p r e f e r a b l e   to  t r a n s p o r t   water   from  o n e  

area   to  a n o t h e r   in  the  sea,   a  l ake ,   a  w a t e r c o u r s e   or  t h e  

l i k e .   The  purpose   may  be  t r a n s p o r t   of  warmer  bottom  w a t e r  

to  keep  the  ice  away  du r ing   w i n t e r - t i m e ,   water   t r a n s p o r t  

to  f i s h - f a r m s   e t c .   This  is  then  very  e a s i l y   o b t a i n e d   b y  

help  of  a  s u b m e r s i b l e   f lowing  source   a r r anged   at  the  p o i n t  

from  which  the  water   should  be  t r a n s p o r t e d ,   the  water   b e -  

ing  b rought   to  i t s   d e s t i n a t i o n   through  a  p i p e .  

The  problems  by  t r a n s p o r t i n g   l i q u i d   in  t h i s   way  are  m a i n l y  

economica l .   Big  volumes  of  water   s h a l l   be  t r a n s p o r t e d  

o f t e n   long  d i s t a n c e s ,   which  means  t h a t   p ipes   of  s h e e t  

metal   or  p l a s t i c   w i l l   be  very  e x p e n s i v e .   A  d i r e c t   f l o w  

g e n e r a t i n g   by  help  of  a  p r o p e l l e r   or  a  j e t   s t ream,   means  

g r e a t   l o s s e s   and  a  non-wished  d i l u t i o n   along  the  way.  

According  to  the  i n v e n t i o n   the  t r a n s p o r t   problem  is  s o l v e d  

in  a  much  cheaper   way  by  b r i n g i n g   the  water   in to   one  e n d  

of  a  hose  of  a  n o n - r i g i d   m a t e r i a l ,   and  out  th rough  t h e  

o the r   end  of  the  hose  and /o r   through  a  number  of  ho les   i n  

the  hose  w a l l ,   the  hose  being  submersed  in  the  water   a n d  

being  f i l l e d   out  by  an  inner   over  p r e s s u r e   caused  by  t h e  

t o t a l   o u t l e t   a rea   fo  the  hose  being  s m a l l e r   than  i t s   i n l e t  

a rea .   As  the  hose  is  a lmost   w e i g h t l e s s   r e l a t i v e   i t s   s u r -  

r o u n d i n g ,   the  anchor ing   may  be  very  s i n p l e ,   for   i n s t a n c e  

by  help  of  f i s h i n g   ne t ,   weights   and  f l o a t s .   The  hose  may 
a l so   be  so  a r r anged   t h a t   i t ,   in  i t s   r e s t i n g   p o s i t i o n ,   n o t  

s tops   the  s h i p p i n g .   For  i n s t a n c e   the  hose  may  be  a l l o w e d  

to  c o l l a p s e   because   of  i t s   own  weight   or  by  help   o f  

s p e c i a l   w e i g h t s .  



The  i n v e n t i o n   is  d e s c r i b e d   more  c l o s e l y   below  with  r e -  

f e r e n c e   to  the  enc losed   d r a w i n g s .  

Figure  1  shows  a  dev ice   a cco rd ing   to  the  i n v e n t i o n   w h e r e  

bottom  water   is  t r a n s p o r t e d   up  to  a  po in t   at  t h e  

s u r f a c e .  

Figure   2  shows  a  dev ice   where  bottom  water   is  t r a n s p o r t e d  

upwards  and  being  l e t   out  through  a  number  o f  

ho les   for   keeping  the  ice  away  along  a  p i e r .  

Figure   3  shows  a  dev ice   where  water   is  t r a n s p o r t e d   t o -  

wards  a  net  for  f i s h   b reed ing   for   i n c r e a s i n g  

the  water   renewal   and  the  t e m p e r a t u r e .  

In  the  f i g u r e s   1  s t ands   for   a  f lowing  s o u r c e ,   2  a  h o s e  

having  i n l e t   3  and  an  o u t l e t   4  with  a  t h r o t t l e   5.  6  s t a n d s  

for   ho les   in  the  hose  wall   and  7  are  f l o a t s .  

According  to  the  i n v e n t i o n   a  f lowing  s o u r c e ,   for   i n s t a n c e  

a  s u b m e r s i b l e   p r o p e l l e r   mixer  1  is  a r ranged   at  the  p o i n t  

in  the  water   from  which  i t   should  be  t r a n s p o r t e d .   At  a  

g iven  d i s t a n c e   from  the  p r o p e l l e r   the  i n l e t   3  of  the  h o s e  

2  is  a r r a n g e d ,   which  d i s t a n c e   depends  on  the  d i a m e t e r s   o f  

the  p r o p e l l e r   and  the  hose  rcsp .   According  to  one  e m b o d i -  

ment  of  the  i n v e n t i o n   the  o t h e r   end  4  of  the  hose  i s  

p laced   at  the  p o i n t   to  which  the  water   should  be  t r a n -  

s p o r t e d ,   which  end  is  somewhat  t h r o t t l e d .   This  means  t h a t  

the  hose,   which  is  e n t i r e l y   submersed  in  the  water ,   i s  

f i l l e d   out  by  the  inner   over   p r e s s u r e .   As  an  a l t e r n a t i v e ,  

i f   ou t f low  is  wished  along  a  d i s t a n c e ,   a  p i e r   for  i n -  

s t a n c e ,   the  hose  is  p rov ided   with  a  number  of  ho les   6  i n  

the  wa l l ,   the  o u t l e t   4  then  being  t h r o t t l e d   e n t i r e l y   o r  

p a r t l y .  



It  is  e s s e n t i a l   t h a t   the  t o t a l   o u t l e t   area   always  is  some-  

what  s m a l l e r   than  the  i n l e t   a r ea .   The  hose  w i l l   t h e n  

always  be  f i l l e d   out ,   w i thou t   the  need  of  any  s p e c i a l  

s u p p o r t s .   The  p l a c e s   where  such  s u p p o r t s   are  needed  a r e  

only  by  the  i n l e t   and  o u t l e t   r e sp .   The  m a t e r i a l   in  t h e  

hose  may  be  s a i l - c l o t h   or  s o f t   p l a s t i c   which  is  very  c h e a p  

compared  to  p ipes   of  a  r i g i d   m a t e r i a l .  

The  method  d e s c r i b e d   above  is  thus  only  p o s s i b l e   to  use  i f  

the  t r a n s p o r t   t akes   p lace   in  a  hose  submersed  in  l i q u i d   a s  

then  the  hose  is  only  i n f l u e n c e d   by  small   g r a v i t y   f o r c e s .  



1  A  method  to  t r a n s p o r t   a  l i q u i d   from  one  po in t   to  one  o r  

s e v e r a l   o t h e r s   where  t h e r e   is  none  or  a  very  small  m u t u a l  

p r e s s u r e   d i f f e r e n c e ,   c h a r a c t e r i z e d   in,  t h a t  

the  f l u i d   is  b rought   in to   one  end  of  a  hose  of  a  n o n - r i g i d  

m a t e r i a l   and  out  through  the  o t h e r   end  of  the  hose  a n d / o r  

through  a  number  of  ho les   in  the  hose  wal l ,   the  hose  b e i n g  

submersed  in  the  l i q u i d   and  being  f i l l e d   out  by  an  i n n e r  

over  p r e s s u r e   caused  by  the  t o t a l   o u t l e t   area   of  the  h o s e  

being  s m a l l e r   than  i t s   i n l e t   a r e a .  

2  A  method  a c c o r d i n g   to  c la im  1,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in,  t h a t   the  l i q u i d   is  b rought   to  the  i n l e t   of  the  hose  by  

he lp   of  a  f lowing  source   a r ranged   some  d i s t a n c e   in  f r o n t  

of  the  i n l e t .  

3  A  dev ice   for   c a r r y i n g   out  the  method  acco rd ing   to  c  h  a  -  

r  a  c  t  e  r  i  z  e  d   in,   t h a t   i t   compr ises   a  f l o w i n g  

source   (1) ,   for  i n s t a n c e   a  p r o p e l l e r   mixer,   a r ranged   a t  

some  d i s t a n c e   in  f r o n t   of  one  end  (3)  of  a  hose  (2)  of  a  

n o n - r i g i d   m a t e r i a l ,   the  o t h e r   end  (4)  of  the  hose  h a v i n g  

an  opening  with  a  sma l l e r   a rea   than  the  i n l e t   o p e n i n g ,  

a l t e r n a t i v e l y   e n t i r e l y   c l o s e d ,   the  hose  then  having  a  

number  of  r a d i a l   openings   (6)  the  t o t a l   area   of  which  i s  

somewhat  s m a l l e r  t h a n   the  i n l e t   a r e a .  

4  A  dev ice   a c c o r d i n g   to  claim  3 ,  c  h  a  r  a  c  t  o  r  i  z  e  d  

in,   t h a t   the  f lowing  source   (1)  is  a r ranged   at  such  a  

d i s t a n c e   f r an   the  i n l e t   (3)  of  the  hose  t h a t   the  j e t  

s t ream  g e n e r a t e d   by  the  source   (1)  is  adapted  to  t h e  

chosen  hose  d i a m e t e r ,   the  l a t t e r   p r e f e r a b l y   b e i n g  

e s s e n t i a l l y   b i g g e r   then  the  o r i g i n a l   j e t   s t ream  d i a m e t e r .  



5  A  dev ice   a c c o r d i n g   to  c la im  3,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in,   t h a t   i t   compr i ses   f l o a t s   (7)  for   anchor ing   at  a n  
op t ima l   depth   under  the  s u r f a c e .  
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