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@  Apparatus  for  effecting  a  relative  linear  displacement  between  a  number  of  columns  and  a  body  arranged  for  movement 
along  said  columns. 

A  self-lifti@g  pontoon  (4),  having  a  number  of  columns, 
said  columns  are  formed  by  a  circular  pipe  or  pile  (1)  to 
the  outside  of  which  at  least  one  upstanding  teeth  rack  (2) 
is  fixed,  which  rack  (2)  is  capable  of  cooperating  with 
driving  and  locking  pawl  means  (6,  13)  each  mounted  in  a 
yoke  means  (5,  12)  for  a  slidable  movement  in  transverse 
direction  with  respect  to  longitudinal  extension  of  the  re- 
lative  column,  the  yoke  means  (5,  12)  of  the  driving  pawl 
means  (6,  13)  being  fastened  to  spaced  apart  annular 
members  (25)  mounted  about  the  relative  column  for  an 
up  and  down  sliding  movement  along  said  column  by 
means  of  a  piston-cylinder  assembly  (11),  while  the  yoke 
means  (5,  12)  of  the  locking  pawl  means  (6,  13)  is  fixed 
to  said  body. 



The  i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   for  e f f e c t i n g   a  r e l a t i v e  

l i n e a r   d i s p l a c e m e n t   between  a  number  of  columns  and  a  body  a r ranged   f o r  

movement  alongs  said  columns,  p a r t i c u l a r l y   in  a  s e l f - l i f t i n g   p o n t o o n ,  
each  one  of  said  columns  being  provided  with  at  l e a s t   one  l o n g i t u d i n a l l y  

ex tend ing   s e r i e s   of  r e g u l a r l y   spaced  apa r t   t e e th   capable   of  c o o p e r a t i n g  

w i t h  a   d r i v i n g   and a  locking   pawl means  each  one  of  which  means  is  moun- 

ted  in  a  yoke  means  for  a  s l i d a b l e   movement  in  t r a v e r s e   d i r e c t i o n   w i t h  

r e s p e c t   to  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  r e l a t i v e   column  so  tha t   t h e  

pawl  means  can  be  s h i f t e d   in to   and  out  of  a  space  between  two  t e e t h ,  

while  the  yoke  of  the  d r i v ing   pawl  means  may  be  moved  s l i d a b l y   up_  and 

down  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  column  by  means  of  a  p i s t o n -  

c y l i n d e r   assembly  connected   to  sa id   yoke,  sa id   p i s t o n - c y l i n d e r   a s s e m b l y  

being  connected  at  the  o ther   s ide  t h e r e o f   to  said  body.  A  s i m i l a r   a p -  

pa r a tu s   is  known  from  the  Dutch  Pa t en t   S p e c i f i c a t i o n   1 0 1 , 8 8 3 .  

In  the  known  a p p a r a t u s   each  one  of  said  columns  is  in  the  s h a p e  

of  a  hollow  p i l e   having  a  square  cross   s e c t i o n   which  along  each  one  o f  

i t s   r ibs   is  provided  with  t e e th   racks  ex tend ing   in  a l ignment   with  t h e  

s ides   of  the  p i l e ,   while  the  p i s t o n   c y l i n d e r   a s s emb l i e s   are  c o n n e c t e d  

at  the  o ther   ends  t h e r e o f   to  the  top  of  an  ups t and ing   s tand  c o n s t r u c t i o n  

mounted  on  the  body .  

The  manufac tu r ing   cos t s   of  t h i s   a p p a r a t u s   are  high  so  t ha t   f o r  

r e l a t i v e l y   small  bodies  the  cos t s   of  the  l i f t i n g   a r rangement   become 

d i s p r o p o r t i o n a l l y   h i g h .  

The  o b j e c t   of  the  i n v e n t i o n   is  to  p rovide   an  appa ra tu s   of  t h e  

above  type  which  may  be  maufac tured   from  cheap  pa r t s   which  are  a lways  

in  supply  on  the  m a r k e t .  

This  ob j ec t   is  a t t a i n e d   in  tha t   in  the  a p p a r a t u s   accord ing   t o  

the  i n v e n t i o n   each  one  of  said  column  is  formed  by  a  from  the  c o n s t r u c -  

t i ve   poin t   of  view  simple  body,  such  as  a  c i r c u l a r   pipe  or  p i l e   t o  

the  ou t s ide   of  which  the re   is  f ixed   at  l e a s t   one  ups t and ing   t ee th   r a c k  

ex tend ing   in  the  l o n g i t u d i n a l   d i r e c t i o n .  

Pipes  and  t ee th   racks  are  always  in  supply  so  tha t   the  columns 

can  be  manufac tured   quickly   and  at  a  low  p r i c e .  



For  a ch i ev ing   t ha t   the  p i s t o n - c y l i n d e r   assembly  is  not  a l i g n e d  
with  the  d r i v ing   pawl  means  in  i t s   i n s e r t e d   locking   p o s i t i o n ,   t h u s  

a  f ree   p o s i t i o n i n g   of  the  f a s t e n i n g   po in t   of  the  p i s t o n - c y l i n d e r   a s -  

sembly  to  the  yoke  of  the  d r i v ing   pawl  means,  the  yoke  means  of  t h e  

d r i v i n g   pawl  means  may  a d v a n t a g e o u s l y   be  f a s t e n e d   to  at  l e a s t   two 

a x i a l l y   spaced  annu la r   members  or  a  box  shaped  member,  which  members 

are  s l i d a b l y   mounted  about  the  r e l a t i v e   column,  so  tha t   a  s imple   g u i d i n g  
of  the  yoke  means  is  ob ta ined   and  the  body  does  not  have  to  be  p r o v i d e d  

anymore  with  ups t and ing   s tand  c o n s t r u c t i o n s   l i ke   in  the  known  a p p a r a t u s .  
This  is  rendered   e a s i l y   f e a s i b l e   due  to  the  c i r c u l a r   shape  of  t he   c o l u m n .  

Each  one  of  sa id   p i s t o n - c y l i n d e r   a s s e m b l i e s   may  be  p i v o t a l l y  

connected   at  both  i t s   ends  and  be  connected  at  i t s   said  o ther   end 

to  the  top  s ide   of  thebody  p r e f e r a b l y   to  the  yoke  means  of  the  l o c k i n g  

pawl  means,  sa id   yoke  means  being  f i x e d l y   connected   to  the  top  s i d e  

of  said  body .  

A  good  guiding  of  the  yoke  of  the  d r i v i n g   pawl  means  may  be  

ob ta ined   in  a  simple  way  by  a  guide  shoe  mounted  in  said  yoke  and  f a c i n g  

the  t e e th   rack,   while  a  l a t e r a l   movement  of  t h i s   yoke  may  be  r e s t r i c t e d  

by  guide  s t r i p s   provided  i n  s a i d   yoke  at  both  s ides   of  the  t e e th   r a c k .  

A  good  guiding  of  the  body  along  the  columns  may  be  achieved  in  a  s i m p l e  

way  by  guide  s t r i p s   provided  in  the  yokes  of  the  locking   pawl  means 

which  guide  s t r i p s   are  a r ranged   at  both  s ide  of  the  t e e th   r a c k .  

The  i n v e n t i o n   w i l l   be  e l u c i d a t e d   in  more  d e t a i l   with  r e f e r e n c e  

to  the  drawing  in  which  

Fig.  1  shows  a  s ide  e l e v a t i o n   of  a  l i f t i n g   a p p a r a t u s   a c c o r d i n g  

to  the  i n v e n t i o n ,  

Fig.  2  shows  a  cross   s e c t i o n   along  the  l ine   I I - I I   in  f i g .   1,  and 

Fig.  3  shows  a  corss   s e c t i o n   along  the  l ine   I I I - I I I   in  Fig.  1 .  

As  shown  in  the  f i g u r e s ,   in  the  a p p a r a t u s   accord ing   to  the  i n -  

van t ion   each  one  of  the  columns  is  in  the  shape  of  a  c i r c u l a r   pipe  1 

to  which  a  t e e th   rach  2  is  w e l d e d .  

The  pipe  1  extends   through  an  opening  3  provided  in  the  pon toon  

of  which  only  the  top  s ide  4  is  shown  p a r t i a l l y .  

On  the  top  or  the  deck  of  the  pontoon  the re   is  mounted  a  yoke  5 

for  the  locking  pawl  means  6.  The  yoke  5  comprises   two  p a r a l l e l   p l a t e s  

6  i n c l u d i n g   a  cross   suppor t   7  as  well   as  guide  s t r i p s   8  welded  to  t h e  

end  of  the  p l a t e s   and  d isposed   on  e i t h e r   s ide  of  the  t e e t h   rack  2 .  



To  the  p l a t e s   6  the re   are  f a s t e n e d   s e c t i o n   i rons   9  to  which  i rons   9 

a  corss   member  10  is  welded  which  se rves   for  f a s t e n i n g   a  p i s t o n -  

c y l i n d e r   assembly  a c t u a t i n g   the  pawl  means  6  in  a  s i m i l a r   way  as  w i l l  

be  d e s c r i b e d   below  for  the  d r i v i n g   pawl  means .  

Between  the  p l a t e s   6  the re   is  p i v o t a l l y   f a s t e n e d   the  p i s t o n -  

c y l i n d e r   assembly  11.  At  the  top  par t   t h i s   p i s t o n - c y l i n d e r   a s s e m b l y  

11  is  p i v o t a l l y   f a s t e n e d   to  the  yoke  12  of  the  d r i v i n g   pawl  means  13 .  

Likewise  the  yoke  12  comprises   two  p l a t e s   14  i n c l u d i n g   a  c r o s s  

suppor t   15.  To  these   p l a t e s   t h e r e  a r e   welded  the  s e c t i o n   i rons   16  which 

are  connected  to  each  o ther   at  the  rear   s ide  by  the  cross   member  17 .  

In  the  s e c t i o n   i rons   16  openings  18  are  cut  for  guiding  the  pawl  means 

13  which  openings  are  bounded  at  the  one  end  by  the  p l a t e   e lements   19 

and  at  the  o ther   end  by  the  guide  s t r i p s   20.  Fur thermore   the re   is  p r o -  
vided  a  cover  p l a t e   21  having  a  s l o t   22  for  pass ing   the  t e e th   rack  2 .  

The  pawl  means  13  is  connected   to  a  p i s t o n - c y l i n d e r   assembly  23  which  

is  connected  at  i t s  o t h e r   end  to  the  cross   member  17.  Between  the  p l a t e s  

14  a  guide  shoe  24  is  a d d i t i o n a l l y   p r o v i d e d .  

The  yoke  12  is  connected  to  two  r ings   25  capable   of  a  s l i d i n g  

movement  along  the  pipe  1 .  

When  the  f l o a t i n g   pontoon  has  to  be  r a i s e d   along  the  columns 

the  pipes  1  are  lowered  onto  the  subaquous  bottom  whereupon  the  pawl 

means  13  is  i n s e r t e d   in to   a  space  28  between  two  t e e th   by  means  o f  t h e  

p i s t o n - c y l i n d e r   assembly  23.  T h e r e a f t e r   the  p i s t o n - c y l i n d e r   assembly  11 

performs  a  r e t r a c t i n g   s t roke   whereby  the  pontoon  is  r a i s e d   over  t h i s  

s t roke   length   in  such  a  manner  tha t   the  locking   pawl  means  26  may  t h e n  

be  i n s e r t e d   in  a  space  28.  The  pawl  means  13  is  s u b s e q u e n t l y   d i s e n g a g e d  

from  the  t e e th   rack  whereupon  the  p i s t o n - c y l i n d e r   assembly  11  moves 

the  yoke  12  upward  u n t i l   the  pawl  means  13  is  fac ing  a  h igher   l o c a t e d  

space  28  so  tha t   the  pontoon  may  again  be  r a i s e d   f u r t h e r   a f t e r   t h e  

pawl  means  26  is  again  s h i f t e d   out  of  engagement  with  the  t ee th   r a c k .  



1.  An  a p p a r a t u s   for  e f f e c t i n g   a  r e l a t i v e   l i n e a r   d i s p l a c e m e n t  

between  a  number  of  columns  and  a  body  a r ranged   for  movement  along  s a i d  

columns,  p a r t i c u l a r l y   in  a  s e l f - l i f t i n g   pontoon,   each  one  of  said  columns 

being  provided  with  at  l e a s t   one  l o n g i t u d i n a l l y   ex tend ing   s e r i e s   o f  

r e g u l a r l y   spaced  apa r t   t e e t h   capable   of  c o o p e r a t i n g   with  a  d r i v i n g  

and  a  locking   pawl  means,  each  one  of  which  is  mounted  in  a  yoke  means 
for  a  s l i d a b l e   movement  in  t r a v e r s e   d i r e c t i o n   with  r e s p e c t   to  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  r e l a t i v e   columns  so  tha t   the  pawl  means 

can  be  s h i f t e d   in to   and  out  of  a  space  between  two  t e e t h ,   while  t h e  

yoke  of  the  d r i v i n g   pawl  means  may  be  moved  s l i d a b l y   up  and  down  in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  column  by  means  of  a  p i s t o n - c y l i n d e r   a s -  

sembly  connected   to  sa id   yoke,  said  p i s ton   c y l i n d e r   assembly  b e i n g  
connected  at  the  o ther   s ide  t h e r e o f   to  said  body,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in  t h a t   each  one  of  said  columns  is  formed  by  a  from  the  c o n s t r u c t i v e  

po in t   of  view  simple  body,  such  as  a  c i r c u l a r   pipe  or  p i l e   to  the  o u t -  

s ide   of  which  t he re   is  f ixed   at  l e a s t   one  ups t and ing   t e e t h   rack  e x -  

t end ing   in  the  l o n g i t u d i n a l   d i r e c t i o n .  

2.  The  appa ra tu s   of  claim  1 ,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

t h a t   the  yoke  means  of  the  d r i v i n g   pawl  means  is  f a s t e n e d   to  at  l e a s t  

two  a x i a l l y   spaced  annu la r   members  or  a  box  shaped  member,  said  means 

being  s l i d a b l y   mounted  about  the  r e l a t i v e   co lumn.  

3.  The  a p p a r a t u s   of  claims  1  o r  2 ,   c h a r a c t e r i z e d  

in  t ha t   each  of  said  p i s t o n - c y l i n d e r   a s s emb l i e s   is  at  sa id   o ther   s i d e  

connected   to  the  top  s ide  of  sa id   body .  

4.  The  a p p a r a t u s   of  claim  3  c h a r a c t e r i z e d   in  t h a t  

each  of  said  p i s t o n - c y l i n d e r   a s s emb l i e s   is  connected  to  said  yoke 

means  of  said  locking   pawl  means,  said  yoke  means  being  f i x e d l y   c o n -  

nected  to  the  top  of  said  body .  

5.  The  a p p a r a t u s   of  claim  3  or  4,  c h a r a c t e r i z e d  

in  t h a t   each  of  said  p i s t o n - c y l i n d e r   a s s emb l i e s   is  p i v o t a l l y   mounted 

at  both  ends  t h e r e o f .  

6.  The  a p p a r a t u s   of  claims  1-5,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

t h a t   in  the  yoke  of  the  d r i v ing   pawl  means  the re   is  provided  a  g u i d e  

shoe  fac ing   the  t e e th   r a c k .  

7.  The  appa ra tu s   of  claims  1-6,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   in  the  yokes  of  the  pawl  means  the re   are  provided  guide  s t r i p s  

mounted  at  both  s ides   of  the  t ee th   r a c k .  
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