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@  A  pile  construction  for  fender  and  other  wood  constructions. 

A  pile  construction  for  fender  and  other  wood  construc- 
tions,  which  pile  construction  consists  of  timber  pieces  (1) 
joined  in  the  lenght  together  by  means  of  at  least  one  stretch 
rod  (3)  pulled  through  holes  (2)  drilled  in  longitudinal  direction 
in  said  timber  pieces  (1)  in  which  the  joining  parts  (1)  are  sawn 
smooth  in  a  plane  normal  to  the  length  of  said  timber  pieces 
(1),  which  timber  pieces  (1)  can  have  a  different  diameter  in 
such  way  that  the  part  with  the  greatest  diameter  is  situated  in 
that  part  of  the  pile  which  is  highest  loaded. 



The  i n v e n t i o n   r e l a t e s   to   a  p i l e   c o n s t r u c t i o n   by  w h i c h  

p i l e s   of  wood  can   be  c o n s t r u c t e d   in   l o n g e r   l e n g t h s   t h a n  

t r e e s   a r e   g r o w i n g .  

C o n s t r u c t i o n s   of  s q u a r e   w o o d e n   p i l e s   a r e   known  in  w h i c h  

s e v e r a l   p i l e s   a r e   c o n n e c t e d   t o g e t h e r   by  means   of  s t e e l  

p l a t e s   or  p r o f i l e s .   Such   t y p e   of  c o n n e c t i o n ,   h o w e v e r ,  

can   o n l y   be  u s e d   a  few  t i m e s   f o r   one  p i l e   and  t i l l   a  

maximum  d i a m e t e r   of  a b o u t   50  or   60  cm,  b e c a u s e   of   t h e  

l a c k   of  e l a s t i c i t y   a t   t h e   p o s i t i o n   of   t h e   c o n n e c t i o n  

and  t h e   h i g h   c o s t s   f o r   s u c h   a  c o n n e c t i o n .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   p r i m a r y   to   o b t a i n   l o n g  

l e n g t h s   of  p i l e s   w h i l e   r e t a i n i n g   t h e   good   e l a s t i c  

p r o p e r t i e s   of  wood.   A  s e c o n d   o b j e c t   of  t h e   i n v e n t i o n  

is   to  make  i t   p o s s i b l e   to  u s e   s h o r t   t i m b e r   p i e c e s   i n  

t h e i r   n a t u r a l   s h a p e ,   w h i c h   p i e c e s   r e m a i n   by  t h e  

p r o d u c t i o n   of  wood  in  f o r e s t   and  s a w m i l l .  

A c c o r d i n g   to  t h e   i n v e n t i o n   a  c o n s t r u c t i o n   i s   p r o p o s e d  

c o n s i s t i n g   of   t i m b e r   p i e c e s   j o i n e d   in   t h e   l e n g t h   t o g e t h e r  

by  means   of  a t   l e a s t   one  s t r e t c h   r o d   p u l l e d   t h r o u g h  

h o l e s   d r i l l e d   in  l o n g i t u d i n a l   d i r e c t i o n   in   s a i d   t i m b e r  

p i e c e s ,   in  w h i c h   t h e   j o i n i n g   p a r t s   a r e   sawn  s m o o t h  

in  a  p l a n e   n o r m a l   to   t h e   l e n g t h   of  s a i d   t i m b e r   p i e c e s .  

N o r m a l l y   t h e   l e n g t h   of  s a i d   t i m b e r   p i e c e s   w i l l   l i e  

b e t w e e n   100  and  200  cm,  b u t   i t   w i l l   be  c l e a r ,   t h a t  

o t h e r   l e n g t h s   can   be  u s e d   as  w e l l . . ,  



By  u s i n g   t h e   c o n s t r u c t i o n   a c c o r d i n g   to   t h e   i n v e n t i o n  

a t   t h e   same  t i m e   f a u l t s   p r e s e n t   in   t h e   g r o w i n g   t r e e   c a n  

be  e l i m i n a t e d   w i t h o u t   a  b i g   l o s s   of   m a t e r i a l .  

By  c o m b i n i n g   t i m b e r   p i e c e s   w i t h   a  d i f f e r e n t   d i a m e t e r   t h e  

s t r e n g t h   of  a  p i l e   can   be  i n f l u e n c e d   in  a  s u c h   way  t h a t  

t h e   p a r t   w i t h   t h e   g r e a t e s t   d i a m e t e r   i s   s i t u a t e d   in  t h a t  

p a r t   of  t h e   p i l e   w h i c h   i s   h i g h e s t   l o a d e d ,   s u c h   t h a t  

m a t e r i a l   can   be  s a v e d .  

A c c o r d i n g   to   t h e   i n v e n t i o n   in  c a s e   of  one  h o l e   b e i n g  

d r i l l e d   in   e a c h   of   s a i d   t i m b e r s   t h i s   h o l e   w i l l   b e  

p o s i t i o n e d   n e a r   t h e   c e n t e r   of   s a i d   t i m b e r s ,   w h i l e   t h e  

d i a m e t e r   of   s a i d   h o l e   d e p e n d s   on  t h e   d i a m e t e r   of  t h e  

s t r e t c h   r o d   to   be  u s e d .  

A f t e r   d r i l l i n g   a  h o l e   in   e a c h   i n d i v i d u a l   t i m b e r ,   t h e  

t i m b e r s   a r e   p l a c e d   b e s i d e   e a c h   o t h e r   in   s u c h   way  t h a t  

t h e   p a r t   w i t h   t h e   g r e a t e s t   d i a m e t e r   i s   s i t u a t e d   in   t h a t  

p a r t   of   t h e   p i l e   w h i c h   i s   h i g h e s t   l o a d e d ,   t h e   d i a m e t e r  

of  t h e   a d j a c e n t   l y i n g   p a r t s   b e i n g   g r a d u a l l y   s m a l l e r .  

A f t e r   t h i s   t h e   s t r e t c h   r o d   can   be  p a s s e d   t h r o u g h   t h e  

h o l e s   in   t h e   a d j a c e n t   t i m b e r s   f o r   c o n n e c t i n g   t h e   p a r t s  

t o g e t h e r .  

I t   w i l l   be  c l e a r ,   t h a t   a l s o   more   t h a n   one  h o l e   can   b e  

p r o v i d e d   in   e a c h   t i m b e r ,   so  t h a t   more   t h a n   o n e  

s t r e t c h   r o d   can   be  p r o v i d e d .   The  s t r e t c h   r o d s   can   h a v e  

t h e   s h a p e   of  a  s o l i d   s t e e l   b a r   or   c an   be  s h a p e d   b y  

s t e e l   w i r e s   or  by  a r t i f i c i a l   m a t e r i a l ,   e . g .   c a r b o n  

f i b e r s   and  s u c h   l i k e .  

T h e s e   s t r e t c h   r o d s   a r e   p r e - s t r e t c h e d   t i l l   t h e   d e s i r e d  

l o a d   i s   o b t a i n e d   and  can   be  b l o c k e d   in   a  w e l l   known  w a y .  
A t t e n t i o n   m u s t   be  p a i d   to   t h e   f a c t   t h a t   t h e   p l a t e s ,  

in  p a r t i c u l a r   s t e e l   p l a t e s ,   w h i c h   a r e   b r i n g i n g   o v e r  

t h e   l o a d   of  t h e   r od .   on  t h e   s u r f a c e   of  t h e   wood ,   a r e  

h a v i n g   a  s u f f i c i e n t   s u r f a c e   to   do  s o .  



I t   i s   a l s o   p o s s i b l e   to   p r e - s t r e t c h   two  or   more   p i e c e s  

t o g e t h e r   a t   t h e   moment   of  j o i n i n g   of   t h e   t i m b e r   p i e c e s ,  

w h i c h   g i v e s   t h e   o p p o r t u n i t y   to   make  b e n d e d   c o n s t r u c t i o n s  

or  p i l e s   w i t h   a  b r e a k  p o i n t   a t   a  p r e - c h o s e n   p l a c e .  

I f   i t   i s   d e s i r e d   to   h a v e   a  s m o o t h   o u t s i d e   s u r f a c e   of   a  

p i l e ,   t h i s   can   be  o b t a i n e d   in  a  s a w m i l l .  

When  wood  of   l e s s   d u r a b i l i t y   i s   u s e d   a  c e n t e r   h o l e   in   i t  

can   be  f i l l e d   w i t h   a n t i - m o u l d   a n d / o r   an  i n s e c t   k i l l i n g  

a n d / o r   a  r o s t   p r o t e c t i o n   m e d i u m ,   w h i c h   med ium  w i l l  

p e n e t r a t e   e n t i r e l y   i n t o   t h e   m a t e r i a l   of  t h e   p i l e .  

For   an  e a s y   j o i n i n g   i t   i s   r e c o m m e n d a b l e   to   u s e   an  a c c e s s o r y  
l i k e   a  p i e c e   of  a r t i f i c i a l   t u b e   when  c o n n e c t i n g   t h e  

t i m b e r   p a r t s ,   by  p l a c i n g   s a i d   p i e c e   of  t u b e   in  t h e   e n d s  

of  t h e   d r i l l e d   h o l e s .  

In  s p e c i a l   c a s e s   i t   i s   p o s s i b l e   to   a p p l y   a  p a c k i n g   m a t e r i a l  

b e t w e e n   t h e   p i e c e s   of  t i m b e r .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   by  t h e   d e s c r i p t i o n   o f  

e m b o d i m e n t s   g i v e n   in   t h e   d r a w i n g ,   in  w h i c h :  

f i g u r e   1  a n d   2  a r e   s i d e   e l e v a t i o n a l   v i e w s   of  t w o  

d i f f e r e n t   p i l e s   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

f i g u r e   3  i s   an  e x p l o d e d   v i e w   of  a  p i l e   a c c o r d i n g  

to  t h e   i n v e n t i o n ;  

f i g u r e   4  i s   a  v i e w   on  a  p a r t   of  t h e   p i l e   of  f i g u r e   3 ;  

a n d  

f i g u r e   5  i s   a  s e c t i o n a l   v i e w   of  t h e   p i l e  o f   f i g u r e   3 .  

The  p i l e s   shown  in  t h e   f i g u r e s   1,  2  and  3  a r e   c o m p o s e d  

of  a  n u m b e r   of  p i e c e s   of   t i m b e r   1.  E a c h  p i e c e   1  i s  

p r o v i d e d   w i t h   a  l o n g i t u d i n a l   h o l e   2  t h r o u g h   w h i c h  r u n s  

a  s t r e t c h   r o d   3.  The  e n d s   of  t h i s   s t r e t c h   r o d   3  a r e  

f a s t e n e d   in   b l o c k s   4,  w h i c h   can   be  made  of  s t e e l .  

B e t w e e n   t h e   b l o c k s   4  and  t h e   end  o f  t h e   a d j a c e n t   p i e c e  

of  t i m b e r   1  a  p l a t e   5,  s e e   f i g u r e   4 , i i s   p r o v i d e d   f o r  

d i v i d i n g   t h e   f o r c e   e x e r t e d   by  t h e   b l o c k   4  o v e r   t h e   e n d  



s u r f a c e   of  t h e   p i e c e   of   t i m b e r   1 .  

In  t h i s   way  in   m o s t   c a s e s   i t   w i l l   be  s u f f i c i e n t   to   u s e  

o n l y   one  s t r e t c h   r o d   3 .  

The  d i a m e t e r   of   t h e   h o l e   2  i s   made  s u c h   l a r g e ,   t h a t   t h e  

h o l e   can   c o n t a i n   a  s u f f i c i e n t   a m o u n t   of   p r o t e c t i v e   l i q u i d  

w h i c h   w i l l   p e n e t r a t e   i n t o   t h e   wood  of  t h e   e n t i r e   p i l e .  

F u r t h e r   t h e   t o p   of   t h e   p i l e   i s   c o v e r e d   by  a  cap   6  f o r  

p r o t e c t i n g   t h e   s t r e t c h   r o d   3  and  t h e   f a s t e n i n g   b l o c k   4 

f o r   t h i s .  

In  c a s e   of  t h e   p i l e s   a c c o r d i n g   to   f i g u r e s   1  and  2  t h e  

p i e c e s   of  t i m b e r   1  w i t h   t h e   g r e a t e s t   d i a m e t e r   a r e   p o s i t i o n e d  

a t   t h e   p l a c e   of   t h e   p i l e   w h i c h   w i l l   be  h e a v i e s t   l o a d e d .  

In  c a s e   of   t h e   p i l e   a c c o r d i n g   to   f i g u r e   1  t h e   o u t e r  

s u r f a c e   of   t h e   p i e c e s   i s   w o r k e d   a f t e r w a r d s   f o r   o b t a i n i n g  

a  s m o o t h   o u t e r   s u r f a c e   of  t h e   p i l e .  

In  c a s e   of   t h e   p i l e   of  f i g u r e   3  a l l   p i e c e s   of   t i m b e r  

h a v e   t h e   same  d i a m e t e r .  

I t   w i l l   be  o b v i o u s   t h a t   o n l y   some  e m b o d i m e n t s   of  t h e  

i n v e n t i o n   a r e   d e s c r i b e d   and  t h a t   v a r i o u s   m o d i f i c a t i o n s  

a r e   p o s s i b l e   w i t h o u t   l e a v i n g   t h e   s c o p e   of  t h e   i n v e n t i o n .  



1.  A  p i l e   c o n s t r u c t i o n   f o r   f e n d e r   and  o t h e r   w o o d  

c o n s t r u c t i o n s ,  

c h a r a c t e r i z e d   i n  

t h a t   t h e   p i l e   c o n s t r u c t i o n   c o n s i s t s   of  t i m b e r   p i e c e s  

(1)  j o i n e d   in   t h e   l e n g t h   t o g e t h e r   by  means   of  a t  

l e a s t   one  s t r e t c h   rod   (3)  p u l l e d   t h r o u g h   h o l e s   ( 2 )  

d r i l l e d   in   l o n g i t u d i n a l   d i r e c t i o n   in   s a i d   t i m b e r  

p i e c e s   ( 1 ) ,   in  w h i c h   t h e   j o i n i n g   p a r t s   (1)  a r e  

sawn  s m o o t h   in   a  p l a n e   n o r m a l   to   t h e   l e n g t h   o f  

s a i d   t i m b e r   p i e c e s   ( 1 ) .  

2.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m s   1 ,  

c h a r a c t e r i z e d   i n  

t h a t   i t   c o n s i s t s   of  t i m b e r   p i e c e s   (1)  w i t h   a  

d i f f e r e n t   d i a m e t e r   in   s u c h   way  t h a t   t h e   p a r t   w i t h  

t h e   g r e a t e s t   d i a m e t e r   i s   s i t u a t e d   in  t h a t   p a r t  
of  t h e   p i l e   w h i c h   i s   h i g h e s t   l o a d e d .  

3.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   i n  

t h a t   o n l y   one  h o l e   (2)  i s   d r i l l e d   in  e a c h   of  s a i d  

t i m b e r   p i e c e s   ( 1 ) ,   w h i c h   h o l e   (2)  i s   p o s i t i o n e d  

n e a r   t h e   c e n t e r   of   s a i d   t i m b e r   p i e c e s ,   w h i l e   t h e  

d i a m e t e r   of  i t   d e p e n d s   on  t h e   d i a m e t e r   of  t h e  

s t r e t c h   rod   (3)  w h i c h   i s   u s e d .  

4.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   one   of   t h e  

p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   i n  

t h a t   b e t w e e n   t h e   l o c k i n g   p a r t   (4)  of  t h e   s t r e t c h  

rod   (3)  and  t h e   a d j a c e n t   s u r f a c e   of  a  t i m b e r   p i e c e  

(1)  i s   p o s i t i o n e d   a  m e t a l   p l a t e   (5)  f o r   b r i n g i n g  

o v e r   t h e   l o a d   of  t h e   s t r e t c h   r o d   (3)  on  t h e   s u r f a c e  

of   t h e   t i m b e r   p i e c e   ( 1 ) .  

5.  A  p i l e   c o n s t r u c t i o n s   a c c o r d i n g   to   one  of  t h e  

p r e c e d i n g   c l a i m s ,  



c h a r a c t e r i z e d   i n  

t h a t   s a i d   s t r e t c h   r o d   (3)  i s   a l s o   b l o c k e d   b e t w e e n  

two  of  s a i d   t i m b e r   p i e c e s   ( 1 ) .  

6.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   one   of  t h e   p r e c e d i n g  

c l a i m s ,  

c h a r a c t e r i z e d   i n  

t h a t   t h e   h o l e s   in  t h e   t i m b e r   p i e c e s   a r e   f i l l e d  

w i t h   a n t i - m o u l d   a n d / o r   an  i n s e c t   k i l l i n g   a n d / o r  

a  r o s t  p r o t e c t i o n   m e d i u m ,   w h i c h   med ium  w i l l   p e n e t r a t e  

e n t i r e l y   i n t o   t h e   m a t e r i a l   of  t h e   p i l e .  

7.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   one  of   t h e   p r e c e d i n g  

c l a i m s ,  

c h a r a c t e r i z e d   i n  

t h a t   t h e   o u t s i d e   of   t h e   p i l e   i s   w o r k e d   s m o o t h   o v e r  

t h e   h o l e   or   a  p a r t   of   i t s   l e n g t h .  

8.  A  p i l e   c o n s t r u c t i o n   a c c o r d i n g   to   one  of   t h e   p r e c e d i n g  

c l a i m s ,  

c h a r a c t e r i z e d   i n  

t h a t   a  p a c k i n g   m a t e r i a l   i s   i n s e r t e d   b e t w e e n   t w o  

t i m b e r   p i e c e s   ( 1 ) .  
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