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( T r a n s l a t i o n   )  . 

Ref.:  86-30  In t .   C l a s s . :   B  63  B. 

Appl ican t :   Ger r i t   Broersz ,   at  Schoonhoven.  

A  working  method  and  a  device  for  the  removal  of  growths  on  c o n s t r u c t i o n s  
under  the  sea  water  l e v e l .  

Ihe  i nven t ion   r e l a t e s   to  a  device  for  the  removal  of  growths  on  c o n s t r u c t -  
ions  of  s eve ra l   o r i g i n s ,   which  are  under  the  sea  water  level,  such  a s  

p i l a r s   and  o ther   suppor t s   of  a r t i f i c i a l   i s l a n d s   for  oceanograph ic   i n v e s t i -  

ga t ion   and  for  the  winning  of  raw  m a t e r i a l s ,   compr is ing   d r i l l i n g   p l a t f o r m s  
'>  as  well  as  pipe  l i nes   e t c .  

In  the  B r i t i s h   Patent   App l i ca t i on   84 .25 .322  and  the  Ne the r l ands   P a t e n t  

A p p l i c a t i o n   85 .01.089  a  device  is  desc r ibed   for  the  sc rubb ing   and  removal  
of  growths  and  f o u l i n g s   from  s t r u c t u r e s   which  are  under  or  above  t h e  

water  l e v e l .  

10  The  device  desc r ibed   t h e r e i n   has  appeared  to  be  p a r t i c u l a r l y   a p p r o p r i a t e  
for  the  removal  of  c r u s t a c e a n s   and  o ther   growths  from  c o n s t r u c t i o n s   u sed  

for  the  suppor t   of  a r t i f i c i a l   i s l a n d s   as  well  as  from  f l o a t i n g   c o n s t r u c t i o n s .  
It  is  c h a r a c t e r i z e d   by  a  f l e x i b l e   sheet   upon  which  two  or  more  s h i e l d s  

are  mounted,  upon  each  of  which  a  d r i v ing   mechanism  is  a t t a c h e d ,   which  by 
15  means  of  condui t   pipes  pneuma t i ca l l y   or  h y d r a u l i c a l l y   can  r o t a t e   a  d r i v i n g  

shaf t   which  is  p e r p e n d i c u l a r l y   mounted  upon  said  f l e x i b l e   sheet   and  upon 
which  d i f f e r e n t   mutual ly   exchangeable   bear ing   devices   with  sc rubb ing   means 
can  be  f a s t e n e d .  

In  th i s   way  any  p r o f i l e s ,   e l e v a t i o n s   e tc .   can  be  scoured  o f f .  
?0  The  f l e x i b l e   sheet   can  be  moved  around  bent  curved  s u r f a c e s .  

By  the  sc rubb ing   means  the  growths  are  removed  e f f e c t i v e l y   while  no  damage 
of  the  c o n s t r u c t i o n   can  take  p lace ,   such  as  that   which  is  l i k e l y   to  a p p e a r  
by  removal  of  growths  with  l i n e a r l y   appl ied   hand  t o o l s ,   such  as  c h i s e l s ,  
ma l l e t s   e t c .  

?5  Upon  the  used  bear ing  dev ices ,   which  have  a  c i r c u l a r   c i r c u m f e r e n c e ,   k n i v e s ,  
b r i s t l e s ,   t ee th   and/or   scour ing   cushions   are  used  as  sc rubb ing   means.  
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S u r p r i s i n g l y   i t   now  appeared  that   a  c o n s i d e r a b l y   improved  r e s u l t   w i t h  
th i s   work  can  be  obta ined  if  the  scour ing   elements  wi l l   n e i t h e r   be  l o c a t e d  

as  a  b r i s t l e   or  as  a  f l a t   c i r c u l a r   sc rubbing   element  around  the  axis  o f  
the  bear ing  device  nor  be  f as tened   in  r a d i a l   d i r e c t i o n   with  regard  to  t h e  

5  axis  of  the  bear ing  d e v i c e .  

The  novel  pneuma t i ca l l y   or  h y d r a u l i c a l l y   dr iven  a p p a r a t u s ,   as  in tended  i n  
the  f i r s t   paragraph,   is  c h a r a c t e r i z e d   accord ing   to  the  p resen t   i nven t ion   i n  
tha t   exchangeable   c i r c u l a r   d i sc s ,   to  be  a f f i xed   on  the  d r iv ing   s h a f t ,   a r e  
provided  with  s t e e l   c h i s e l s   or  p l a i n - i r o n   c u t t e r s   placed  in  a  secant   con-  

10  f i g u r a t i o n   with  r e spec t   to  the  c i r cumfe rence ,   the  h o r i z o n t a l   axis  of  s a i d  
c h i s e l s   or  c u t t e r s   having  an  angle  of  30°  towards  the  rad ius   of  said  d i s c s .  

P r e f e r a b l y   six  or  more  of  said  c h i s e l s   are  f as tened   in  th i s   way  upon  t h e  

c i r c u l a r   disc  of  the  scour ing   d e v i c e .  

The  m a t e r i a l   and  the  shape  of  said  c h i s e l s   are  s e l e c t e d   according   t o  

15  an  a s so r tmen t ,   which  gives  the  choice  dependent  on  the  kind  of  the  s u r f a c e  

to  be  cleaned  and  in  p a r t i c u l a r   on  the  nature   of  the  growths  to  be  removed, 

which  may  vary  from  c o r a l l i n e ,   she l l   va lves ,   mussels ,   seaweed,  a l g a e ,  

c o r r o s i o n ,   to  t e c t o n i c   and  chemical  c rus t s   and  f i l t h i n e s s .  

According  to  one  embodiment  of  the  tool  under  the  i n v e n t i o n ,   to  which  it  i s  

20  not  r e s t r i c t e d   however,  th is   c o n s i s t s   of  a  c i r c u l a r   disc  upon  which  r e c t a n g u -  
lar   elements  or  means  are  welded  which  are  square  in  c r o s s - s e c t i o n ,   and 

which  are  beve l led   along  one  of  the  oblong  edges  in  the  shape  of  a  c h i s e l .  

By  the  r o t a t o r y   motion  a  powerful  impulsion  is  caused,  which  r e s u l t s   in  a 
fas t   and  e f f i c a c i o u s   crumbling  off  of  the  growth  or  fou l ing   s e d i m e n t .  

25  Other  shapes  of  the  scour ing   elements  are  used  with  th i s   device  as  well ,   i n  

p a r t i c u l a r   with  s t r a i g h t   pa r t s ,   and  with  par t s   d e f l e c t e d   at  the  e x t r e m i t i e s ,  

ex tending   at  the  outer   side  of  the  c i r c u l a r   contours   of  the  r o t a t o r y   d i s c ,  
said  d e f l e c t e d   par ts   reaching   upwards  or  downwards  r e s p e c t i v e l y .  
For  the  removal  of  m i sce l l aneous   types  of  growth,  which  appear  in  p r a c t i c e ,  

30  these  shapes  of  elements  wil l   be  combined  with  one  a n o t h e r .  

Furthermore  they  can  also  be  put  upon  discs   provided  with  b r i s t l e s ,   t h e  

th reads   of  which  being  of  metal  or  of  polymers,   and  s t and ing   p e r p e n d i c u l a r l y  
with  r e spec t   to  each  d isc ,   such  that   an  ac t ion   r e s u l t s ,   which  is  s i m u l t a n e o u s l y  

s h a t t e r i n g ,   scour ing   and  wiping  o f f .  

35  P r a c t i c a l   exper iments   have  been  c a r r i e d   out  by  d ive r s ,   which  showed  t h a t  

sweeping  with  the  desc r ibed   types  of  the  device  enables   a  complete  c l e a n s i n g  
under  severe  c o n d i t i o n s ,   such  as  are  appear ing   in  t r o p i c a l   e s t u a r i e s   and  a t  

c o n t i n e n t a l   shelves   along  t r o p i c a l   s h o r e s .  
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The  i nven t ion   is  f u r t h e r   e l u c i d a t e d   on  the  basis   of  the  enclosed  f i g u r e s  
1 -5 .  

Figure  1  shows  a  view  of  one  embodiment  of  the  device  accord ing   to  t h e  

p resen t   i n v e n t i o n .  

5  Therein  1  is  the  c i r c u l a r   disc,  which  is  mounted  with  bo l t s   (2)  upon  t h e  

r o t a t o r y   means  being  driven  pneuma t i ca l l y   or  h y d r a u l i c a l l y   at  the  f l e x i b l e  

shee t ,   and  (3)  reproduces   the  r e c t a n g u l a r   c h i s e l - s h a p e d   scour ing   e l e m e n t s  

each  being  placed  in  a  secant   c o n f i g u r a t i o n ,   under  an  angle  of  30°  w i t h  

r e spec t   to  the  rad ius   of  the  d i s c .  

10  Figure  2  shows  a  view  of  the  unders ide   and  a  side  view  of  a  scour ing   t o o l  

accord ing   to  the  i n v e n t i o n .  

Figure  3  shows  s c h e m a t i c a l l y   the  p lac ing   of  two  r o t a t o r y   scour ing   d e v i c e s  

which  r o t a t e   in  d i r e c t i o n s   oppos i t e   to  one  a n o t h e r .  

Figure  k  shows  a  side  view  of  the  device  accord ing   to  the  i n v e n t i o n .  

15  Figure  5  shows  views  of  a l t e r n a t i v e   shapes  of  d iscs   provided  with  s c o u r i n g  

elements,   as  in tended  accord ing   to  the  p resen t   i n v e n t i o n .  
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Claims  : 

1  .  A  device  for  the  removal  of  growths  upon  c o n s t r u c t i o n s   under  the  s e a  
water  l eve l   with  the  aid  of  a  f l e x i b l e   shee t ,   upon  which  s h i e l d s   a r e  
mounted  upon  each  of  which  a  d r iv ing   mechanism  is  a t t a ched ,   which  by- 

means  of  condui t   pipes  can  r o t a t e   a  d r iv ing   shaf t   s i t u a t e d   p e r p e n d i c u l a r l y  

5  with  r e spec t   to  said  f l e x i b l e   shee t ,   upon  said  shaf t   bear ing   too ls   f o r  

scour ing   elements  being  f a s t ened ,   c h a r a c t e r i z e d   in  that   e x c h a n g e a b l e  
round  p l a t e s   or  d iscs   (1),  to  be  f as tened   on  said  d r iv ing   sha f t ,   a r e  

provided  with  r e c t a n g u l a r   s t e e l   c h i s e l - s h a p e d   scour ing   elements  (3) 

placed  in  a  secant   c o n f i g u r a t i o n   with  r e spec t   to  the  c i r cumfe rence ,   t h e  

10  h o r i z o n t a l   axis  of  said  elements  having  an  angle  of  30°  towards  t h e  

rad ius   of  the  d i s c .  

2.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that   six  c h i s e l s   a r e  

p o s i t i o n e d   in  a  secant   d i r e c t i o n   upon  the  round  d i s c s .  

3.  A  device  accord ing   to  claim  1  or  2,  c h a r a c t e r i z e d   in  that   the  s t e e l  

15  c h i s e l s   are  l o n g i t u d i n a l l y   shaped  and  extend  ou t s ide   the  c i r c u m f e r e n c e  

of  said  d i s c .  

A.  A  device  accord ing   to  any  of  claims  1-3,  c h a r a c t e r i z e d   in  that   said  s t e e l  

c h i s e l s   are  beve l led   along  one  of  the  oblong  e d g e s .  

5.  A  device  according   to  claim  1,  c h a r a c t e r i z e d   in  that   said  c h i s e l s   a r e  

20  bent  around  the  edge  of  said  d i s c .  

6.  A  device  according   to  claim  1,  c h a r a c t e r i z e d   in  that   said  discs   a r e  

fu r the rmore   provided  with  b r i s t l e s .  

7.  A  working  method  for  the  removal  of  growths  on  c o n s t r u c t i o n s   under  t h e  

sea  water  l eve l ,   c h a r a c t e r i z e d   in  tha t   for  the  purpose  one  or  s e v e r a l  

25  devices  according   to  one  of  the  claims  1  through  6  are  a p p l i e d .  
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