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©  Contraction  for  connecting  wooden  construction  parts. 
(g)  In  a  connection  arrangement  for  joining  a  wooden  struc- tural  member  (1  )  to  another  structural  element  (2)  which  at  the site  of  the  joint  partly  overlaps  the  wooden  structural  member 
(1)  at  least  one  metal  tube  (6)  extends  through  the  wooden 
structural  member  (1)  and  the  other  structural  element  (2)  in the  region  where  the  wooden  structural  element  (1)  and  the 
other  structural  element  (2)  adjoin  and  overlap.  At  least  two metal  wires  (7)  extend  through  each  tube  (6).  each  of  said 
wires  (7)  being  tightly  stretched  around  the  wooden  structural 
member  (1)  on  each  side  of  the  latter  and  secured  against detachment.  The  other  structural  element  (2)  may  consist  of  a metal  strip  fitting  into  a  slot  (3)  formed  in  the  wooden  struc- tural  member  (1),  or  of  a  second  wooden  structural  member 
lying  partly  against  the  first  wooden  structural  member  (1  ).  A 
connection  of  this  kind  can  transmit  relatively  great  forces. r*/ 
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C o n n e c t i o n   a r r a n g e m e n t   f o r   wooden   s t r u c t u r a l   m e m b e r s  

The  i n v e n t i o n   r e l a t e s   to  a  c o n n e c t i o n   a r r a n g e m e n t   f o r  

j o i n i n g   a  w o o d e n   s t r u c t u r a l   member  to   a n o t h e r   s t r u c t u r a l  

e l e m e n t   w h i c h   a t   t h e   s i t e   of  t he   j o i n t   p a r t l y   o v e r l a p s   t h e  

wooden   s t r u c t u r a l   m e m b e r .  

5  Round  p o l e s   of  m o s t   t y p e s   of  s o f t w o o d   d e v e l o p   in   t h e  

c o u r s e   of  t i m e   c o n t r a c t i o n   c r a c k s   e x t e n d i n g   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   and  d i r e c t e d   t o w a r d s   t h e   c e n t r e .  

T h i s   makes   i t   d i f f i c u l t   f o r   s t r u c t u r a l   m e m b e r s   to   b e  

f a s t e n e d   t o g e t h e r   w i t h   t h e   a i d   of  c u s t o m a r y   c o n n e c t i o n  

1Q  m e a n s ,   s u c h   as  b o l t s ,   w i r e   n a i l s   and   t h e   l i k e ,   in   s u c h   a  

m a n n e r   as  to  a c h i e v e   a d e q u a t e   s a f e t y .   Up  to   t h e   p r e s e n t   t i m e  

t h i s   f a c t   has   p r e v e n t e d   h i g h   q u a l i t y   and  l a r g e   s c a l e   u s e  

of  r o u n d   t i m b e r   f o r   t y p e s   of  c o n s t r u c t i o n   in   w h i c h   i t   c o u l d  

o t h e r w i s e   be  u s e d   to   f u l l   a d v a n t a g e .   In  t h i s   c o n n e c t i o n  

1  5  one  c o u l d   t h i n k   of  s u p p o r t i n g   s t r u c t u r e s   f o r   a r c h i t e c t u r a l  

p u r p o s e s ,   p a r t i c u l a r l y   s o - c a l l e d   s p a t i a l   s t r u c t u r e s   i n  

w h i c h   t h e   m a t e r i a l   is   l o a d e d   m a i n l y   in  t h e   d i r e c t i o n   o f  

t h e   g r a i n ,   t h a t   i s   to   s ay   a x i a l l y .   Fo r   a p p l i c a t i o n s   of   t h i s  

k i n d   r o u n d   t i m b e r   i s   e x t r e m e l y   s u i t a b l e   in   r e s p e c t   o f  

2Q  s e c t i o n a l   d i m e n s i o n s   and  in   r e s p e c t   of  t h e   m a t e r i a l   p r o p e r t i e s  

of  mos t   a v a i l a b l e   t y p e s   of  w o o d .  

The  i n v e n t i o n   now  s e e k s   to   p r o v i d e   a  c o n n e c t i o n   a r r a n g e m e n t  

s u i t a b l e   f o r   j o i n i n g   t o g e t h e r   w o o d e n   s t r u c t u r a l   m e m b e r s ,  

p a r t i c u l a r l y   s t r u c t u r a l   members   of  r o u n d   t i m b e r .  

25  T h i s   aim  is   a c h i e v e d   w i t h   a  c o n n e c t i o n   a r r a n g e m e n t   of  t h e  

a b o v e d e s c r i b e d   t y p e ,   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   in   t h e  

r e g i o n   w h e r e   t h e   w o o d e n   s t r u c t u r a l   member   and  t h e   o t h e r  

s t r u c t u r a l   e l e m e n t   a d j o i n   and  o v e r l a p   a t   l e a s t   one  m e t a l  
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t u b e   e x t e n d s   t h r o u g h   t h e   wooden   s t r u c t u r a l   member   and  t h e  

o t h e r   s t r u c t u r a l   e l e m e n t   and  t h a t   a t   l e a s t   two  m e t a l   w i r e s  

e x t e n d   t h r o u g h   e a c h   t u b e ,   e a c h   of  s a i d   w i r e s   b e i n g   t i g h t l y  

s t r e t c h e d   a r o u n d   t h e   wooden   s t r u c t u r a l   member   on  e a c h   s i d e  

5  of   t h e   l a t t e r   and  s e c u r e d   a g a i n s t   d e t a c h m e n t .   By  m e a n s  

of   t h i s   a r r a n g e m e n t   a  v e r y   s t r o n g   c o n n e c t i o n   can   be  m a d e  

b e t w e e n   wooden   s t r u c t u r a l   m e m b e r s ,   w h i c h   c o n n e c t i o n   w i l l  

be  a b l e   to  t r a n s m i t   r e l a t i v e l y   l a r g e   f o r c e s .  

The  o t h e r   s t r u c t u r a l   e l e m e n t   may  e x p e d i e n t l y   c o n s i s t   o f  

10  a  m e t a l   s t r i p   f i t t i n g   i n t o   a  s l o t   f o r m e d   in   t h e   w o o d e n  

s t r u c t u r a l   member  w h i l e   in  t h e   r e g i o n   in   w h i c h   t h e   w o o d e n  

s t r u c t u r a l   member   and  t h e   m e t a l   s t r i p   a d j o i n   and  o v e r l a p  

a t   l e a s t   two  m e t a l   t u b e s   e x t e n d   t h r o u g h   t h e   w o o d e n   s t r u c t u r a l  

member   and  t h e   m e t a l   s t r i p .  

15  Wooden  s t r u c t u r a l   m e m b e r s   can   be  j o i n e d   t o g e t h e r   be  m e a n s  

of   one  or   more  m e t a l   s t r i p s .   I t   i s   h o w e v e r   a l s o   p o s s i b l e  

to   j o i n   wooden   s t r u c t u r a l   m e m b e r s   t o g e t h e r   d i r e c t l y   b y  

means   of  t h e   c o n n e c t i o n   a r r a n g e m e n t   a c c o r d i n g   to  t h e  

i n v e n t i o n .   The  o t h e r   s t r u c t u r a l   e l e m e n t   t h e n   c o n s i s t s   o f  

20  a  s e c o n d   wooden   s t r u c t u r a l   member   l y i n g   p a r t l y   a g a i n s t   t h e  

f i r s t   wooden   s t r u c t u r a l   m e m b e r .  

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   w i t h   t h e   a i d   of   o n e  

e x a m p l e   of  e m b o d i m e n t   and   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s ,  

in   w h i c h :  

25  -  F i g u r e   1  i s   a  v i e w   in  p e r s p e c t i v e   of  a  p r e f e r r e d  

e m b o d i m e n t   of  t h e   c o n n e c t i o n   a r r a n g e m e n t   a c c o r d i n g   to   t h e  

i n v e n t i o n ,   a n d  

-  F i g u r e   2  i s   an  e x p l o d e d   v i e w   of  t h e   c o n n e c t i o n  

a r r a n g e m e n t   shown  in   F i g u r e   1 .  

30  F i g u r e   1  shows  t h e   s i t u a t i o n   a t   t h e   end  of   a  w o o d e n   p o l e   1 .  

The  s t r i p   2  i s   h e r e   f i t t e d   i n t o   t h e   s l o t   3.  The  t h i c k n e s s  

of   t h e   s t r i p   2  c o r r e s p o n d s   to   t h e   w i d t h   of  t h e   s l o t   3.  A t  

r i g h t   a n g l e s   to  t h e   w i d t h   of  t h e   s t r i p   2  a  h o l e   4  i s  

d r i l l e d   t h r o u g h   t h e   p o l e   1  and  a  h o l e   5  t h r o u g h   t h e   s t r i p   2 .  

35  A  s t e e l   t u b e   6  h a v i n g   a  r e l a t i v e l y   t h i c k   w a l l   i s   p a s s e d  
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t h r o u g h   t h e s e   h o l e s .   T h i s   t u b e   has   a  l e n g t h   s l i g h t l y  

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

i t s   i n t e r i o r   is   r o u n d e d - o f f .   The  w i d t h   of  t h e   s t r i p   2 

mus t   a l s o   be  s m a l l e r   t h a n   t h a t   d i a m e t e r ,   b e c a u s e   o t h e r -  

5  w i s e   t he   d e s i r e d   e f f e c t   of  t h e   c o n n e c t i o n   m e t h o d   w o u l d  

be  i m p a i r e d .   Each   s t r i p   2  m u s t   be  f a s t e n e d   by  two  s u c h  

t u b e s   6  a t   t h e   end   of  a  r o u n d   w o o d e n   p o l e   1  in   o r d e r   t o  

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

P a r t i c u l a r l y   when  t h e   p o l e   i s   u n d e r   c o m p r e s s i v e   s t r e s s  

10  i t   w o u l d   o t h e r w i s e   be  p o s s i b l e   f o r   a d d i t i o n a l   d e f o r m a t i o n  

or  b u c k l i n g   to  o c c u r .  

When  a  t e n s i l e   or   c o m p r e s s i v e   f o r c e   i s   now  e x e r t e d   on  t h e  

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

to  t h e   w o o d e n   p o l e   v i a   a  b e n d i n g   moment   in   t h e   t u b e   6 .  

15  T h i s   has   a  s p l i t t i n g   a c t i o n   on  t h e   wood  a t   t h e   p o i n t   w h e r e  

t h i s   t u b e   i s   l o c a t e d .   In  m o s t   c a s e s   t h e   f o r c e   e x e r t e d  

can  be  t a k e n   a t   f i r s t ,   b u t   in   o r d e r   to   p r e v e n t   s p l i t t i n g  

or  w i d e n i n g   of  c o n t r a c t i o n   c r a c k s   p r e s e n t   in   t h e   wood  t h r o u g h  

t he   a c t i o n   of  t h i s   f o r c e ,   an  i r o n   w i r e   of  a p p r o p r i a t e  

20  q u a l i t y   and  t h i c k n e s s   can   be  p a s s e d   t h r o u g h   t h e s e   t u b e s   a n d  

a r o u n d   t h e   wood .   Fo r   t h i s   p u r p o s e   a  p i e c e   of   i r o n   w i r e   7 
l a i d  

of  a d e q u a t e   l e n g t h   i s   p u s h e d   t h r o u g h   t h e   t u b e   6  and   / a r o u n d  

the   wood  on  one  s i d e .   T h i s   i r o n   w i r e   i s   t h e n   p u l l e d   f i r m l y  

so  t h a t   i t   f o l l o w s   t h e   r e q u i r e d   p a t h   as  c l o s e l y   as  p o s s i b l e ,  

25  and  f i n a l l y   t h e   e n d s   of   t h e   i r o n   w i r e   a r e   t w i s t e d   t o g e t h e r  

o v e r   an  a p p r o p r i a t e   l e n g t h   8,  t h u s   b e i n g   s e c u r e d .   F o r  

each   t u b e   a t   l e a s t   two  s u c h   i r o n   w i r e s   a r e   u s e d   on  e a c h  

s i d e   of  t he   wood,   d e p e n d i n g   on  t h e   f o r c e s   o c c u r   i n g ,   t h e  

t h i c k n e s s   of  t h e   w i r e ,   and  t h e   d i m e n s i o n s   of   t h e   s t r i p   2 ,  

30  the   t u b e   6  and  t h e   p o l e   1.  F i g u r e   2  shows   t h e   d i f f e r e n t  

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

A  s u i t a b l e   t o o l   s h o u l d   be  made  a v a i l a b l e   f o r   a p p l y i n g   t h i s  

i r o n   w i r e .   A  t o o l   of   t h i s   k i n d   i s   d e c r i b e d   f o r   e x a m p l e   i n  

the   p u b l i c a t i o n   " H a n d l e i d i n g   b i j   de  D e l f s e   D r a a d s p a n t a n g "  

35  (Manual   f o r   t he   D e l f t   Wi re   T e n s i o n i n g   P l i e r s )   by  P . H u y b e r s ,  
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T e c h n l s c h e   H o g e s c h o o l   ( T e c h n i c a l   U n i v e r s i t y )   ,  D e l f t ,   J u n e  

1984 .   The  e f f e c t   of  t h i s   i r o n   w i r e   b i n d i n g   7  i s   t h a t  

when  t h e   s t e e l   s t r i p   i s   l o a d e d   f u r t h e r   t h e   f o r m a t i o n   o f  

c r a c k s   in  t h e   wood  i s   l i m i t e d   or  p r e v e n t e d ,   and  t h a t  

5  a f t e r   t he   i n i t i a l   y i e l d i n g   of  t h e   wood  a t   t h e   l o c a t i o n  

of  t h e   t u b e   6  a  s t r e n g t h e n i n g   w i l l   g r a d u a l l y   o c c u r   b e c a u s e  

t he   i r o n   w i r e   w i l l   i n c r e a s i n g l y   b i n d   t h e   wood  t o g e t h e r .  

T h i s   means   n o t   o n l y   w i l l   a  f a r   g r e a t e r   mean  s t r e n g t h   b e  

a c h i e v e d   t h a n   i s   p o s s i b l e   w i t h   t h e   c u s t o m a r y   f a s t e n i n g  

1Q  m e a n s ,   b u t   t h a t   in   a d d i t i o n   t h e r e   i s   a  f a r   s m a l l e r   s p r e a d  

of  s t r e n g t h   d a t a ,   so  t h a t   f i n a l l y   a  h i g h   p e r m i s s i b l e  

s t r e n g t h   can  be  m a i n t a i n e d .  

The  e n d s   8  of  t h e   i r o n   w i r e   7  w h i c h   h a v e   b e e n   t w i s t e d  

t o g e t h e r   can  o p t i o n a l l y   be  d r i v e n   f l a t   a g a i n s t   thfe  w o o d  

15  and  f a s t e n e d   w i t h v a   s t a p l e   in   o r d e r   t o   i m p r o v e   a p p e a r a n c e  
and  p r e v e n t   i n j u r y .   The  l e n g t h   of  t h e   p o r t i o n s   8  t w i s t e d  

t o g e t h e r   m u s t   be  s u f f i c i e n t   to   p r o v i d e   a d e q u a t e   s e c u r i t y  

a g a i n s t   p u l l i n g   a p a r t .  

In  a d d i t i o n   to   t h e   e m b o d i m e n t   d e s c r i b e d   a b o v e ,   w h i c h   i s  

20  m a i n l y   i n t e n d e d   f o r   c o n n e c t i n g   r o u n d   w o o d e n   s t r u c t u r a l  

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

f o r   a  b u n d l e   of  w o o d e n   s t r u c t u r a l   m e m b e r s   of  c i r c u l a r   o r  

r e c t a n g u l a r   s e c t i o n   to  be  f a s t e n e d   t o g e t h e r   by  d r i l l i n g   a  

h o l e   t h r o u g h   t h e   e n t i r e   b u n d l e ,   f i t t i n g   a  t u b e   t h r o u g h  

t h e   h o l e   in   t h e   m a n n e r   d e s c r i b e d   a b o v e ,   and   p a s s i n g   two  o r  

25  more  i r o n   w i r e   l o o p s   t h r o u g h   t he   t u b e   and  a r o u n d   t h e   w o o d .  

In  t h i s   c a s e   t h e   t u b e   s e r v e s   t he   f u n t i o n   of   t h e   t r a d i t i o n a l  

b o l t   and  t he   i r o n   w i r e   t h a t   of  t h e   b o l t   h e a d   and  n u t .   T h i s  

s o l u t i o n   can  be  a p p l i e d ,   among  o t h e r   p u r p o s e s ,   to   t h e  

p r o d u c t i o n   of  t r u s s e s .  

30  Wi th   t h e   a i d   of  t h e   a b o v e d e s c r i b e d   c o n n e c t i o n   a r r a n g e m e n t  

v a r i o u s   t y p e s   of  s u p p o r t i n g   s t r u c t u r e s   f o r   b u i l d i n g   p u r p o s e s  

can  be  a s s e m b l e d   f rom  wooden   s t r u c t u r a l   m e m b e r s ,   and  i n  

p a r t i c u l a r   f rom  r o u n d   wooden   s t r u c t u r a l   m e m b e r s ,   t h e s e  

s u p p o r t i n g   s t r u c t u r e s   b e i n g   p a r t i c u l a r l y   s t r o n g   and  i n  

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

1.  C o n n e c t i o n   a r r a n g e m e n t   f o r   j o i n i n g   a  wooden   s t r u c t u r a l  
member  (1)  to  a n o t h e r   s t r u c t u r a l   e l e m e n t   (2)  w h i c h   a t  
t h e   s i t e   of  t he   j o i n t   p a r t l y   o v e r l a p s   t h e   w o o d e n   s t r u c t u r a l  
member   ( 1 ) ,   c h a r a c t e r i z e d   in  t h a t   in  t h e   r e g i o n   w h e r e  

5  t h e   w o o d e n   s t r u c t u r a l   member  (1)  and  t h e   o t h e r   s t r u c t u r a l  
e l e m e n t   (2)  a d j o i n   and  o v e r l a p   a t   l e a s t   one   m e t a l   t u b e   ( 6 )  
e x t e n d s   t h r o u g h   t h e   wooden  s t r u c t u r a l   member   (1)  a n d  
t h e   o t h e r   s t r u c t u r a l   e l e m e n t   (2)  and  t h a t   a t   l e a s t   t w o  
m e t a l   w i r e s   (7)  e x t e n d   t h r o u g h   e a c h   t u b e   ( 6 ) ,   e a c h   o f  

1Q  s a i d   w i r e s   b e i n g   t i g h t l y   s t r e t c h e d   a r o u n d   t h e   w o o d e n  
s t r u c t u r a l   member   (1)  on  e a c h   s i d e   of  t h e   l a t t e r   and   s e -  
c u r e d   a g a i n s t   d e t a c h m e n t .  

2.  C o n n e c t i o n   a r r a n g e m e n t   a c c o r d i n g   to   C l a i m   1 ,  
c h a r a c t e r i z e d   in  t h a t   t he   o t h e r   s t r u c t u r a l   e l e m e n t   ( 2 )  
c o n s i s t s   of  a  m e t a l   s t r i p   f i t t i n g   i n t o   a  s l o t   ( 3 )  

15  f o r m e d   in  t he   w o o d e n   s t r u c t u r a l   member   ( 1 ) ,   and  t h a t   i n  
the   r e g i o n   w h e r e   t h e   wooden   s t r u c t u r a l   member   (1)  and   t h e  
m e t a l   s t r i p   (2)  a d j o i n   and  o v e r l a p   a t   l e a s t   two  m e t a l  
t u b e s   (6)  e x t e n d   t h r o u g h   t he   wooden   s t r u c t u r a l   m e m b e r  
(1)  and  t h e   m e t a l   s t r i p   ( 2 ) .  

20  3*  C o n n e c t i o n   a r r a n g e m e n t   a c c o r d i n g   to   C l a i m   1 ,  
c h a r a c t e r i z e d   in  t h a t   the   o t h e r   s t r u c t u r a l   e l e m e n t   ( 2 )  
c o n s i s t s   of  a  s e c o n d   wooden   s t r u c t u r a l   member   l y i n g   p a r t l y  
a g a i n s t   t h e   f i r s t   wooden   s t r u c t u r a l   member   ( l )   . 

4.  B u i l d i n g   s t r u c t u r e   c o n s t r u c t e d   of  w o o d e n   s t r u c t u r a l  
25  member s   j o i n e d   t o g e t h e r   by  means   of  c o n n e c t i o n   a r r a n g e m e n t s  

a c c o r d i n g   to  one  or  more  of  C l a i m s   1  to   3 .  
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