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©  Fixing  method. 
@  A  method  of  fixing  sheet  metal  sections  and  wooden 
bars  or  boards  relative  to  each  other,  which  latter  transverse- 
ly  to  the  longitudinal  direction  of  the  sheet  metal  sections 
can  be  inserted  into  holes  punched  in  the  sheet  metal 
sections,  at  which  method  after  the  boards  have  been 
inserted  into  intended  holes  and  after  the  positions  and 
angles  for  the  sheet  metal  sections  and  boards  have  been 
aligned  relative  to  each  other,  the  sheet  metal  sections  are 
pressed  together  about  the  boards,  so  that  the  sheet  metal 
section  after  the  removal  of  the  pressing  force  assumes  a 
permanent  deformation,  while  the  inserted  board  or  boards 
elastically  spring  back  so  that  section  and  wood  permanently 
are  pressed  against  each  other. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   of  f i x i n g   s h e e t   m e t a l  

s e c t i o n s   r e l a t i v e   to   e a c h   o t h e r   by  wooden   b a r s   or  b o a r d s ,  

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

s a i d   s e c t i o n s .   The  o b j e c t   of  t h e   i n v e n t i o n   is   p r i m a r i l y  

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

i n g   of   h o r i z o n t a l   l e d g e r s  c o m p r i s i n g   t h e   s h e e t   m e t a l   s e c t i o n s  

and  v e r t i c a l   b o a r d s .   For   u t i l i z i n g   t h e   m e t h o d   at  t h e   m a n u f -  

a c t u r e   of  r a i l   m o d u l e s ,   s e v e r a l   d e s i r e s   s h a l l   be  s a t i s f i e d ,  

i f   p o s s i b l e .   F i r s t l y ,   t h e   m e t h o d   s h a l l   be  e c o n o m i c .   F u r t h e r -  

m o r e ,   t h e   f i x i n g   s h a l l   be  s t r o n g   so  as  to   be  c a p a b l e   t o  

w i t h s t a n d   t h e   s t r a i n s   a r i s i n g ,   f o r   e x a m p l e ,   when  c h i l d r e n  

or   a d u l t s   c l i n g   to   and  c l i m b   on  t h e   r a i l ,   and  t h e   d e a d  

w e i g h t   of  t h e   r a i l   and  snow  l o a d   must   no t   c a u s e   t he   r a i l  

t o   g e t   c r o o k e d   in   t h e   c o u r s e   of  y e a r s .   I t   a l s o   i s   d e s i r e d  

t h a t   t h e   r a i l ,   when  so  r e q u i r e d ,   p e r m i t s   to   be  p o s i t i o n e d  

s l i g h t l y   i n c l i n e d   to   a d a p t   to   p o s s i b l e   s l o p e n e s s   of  t h e  

g r o u n d .   I t   s h o u l d   p r e f e r a b l y   be  p o s s i b l e   to   make  t h i s   a d -  

j u s t m e n t   at  t h e   m o u n t i n g ,   bu t   i t   c a n ,   of  c o u r s e ,   a l s o   b e  

i m a g i n e d   at  a  more  s u b s t a n t i a l   s l o p e n e s s   to   m a n u f a c t u r e  

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

and  w e a t h e r   mus t   n e i t h e r   r e s u l t   in   t h e   r a i l   f a l l i n g   t o  

p i e c e s .  

The  a f o r e s a i d   o b j e c t s   a r e   r e a l i z 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   t h a t   s u b s e q u e n t   to   t h e   i n s e r t i o n   of  t h e  

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

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

t h e   i n t e n d e d   a n g l e s   and  p o s i t i o n s ,   t h e   s h e e t   m e t a l   s e c t i o n  

or   s e c t i o n s  p r e s s e d   t o g e t h e r   a g a i n s t   t h e   b o a r d s ,   s o  

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

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

t h e   b o a r d   s p r i n g s   b a c k   e l a s t i c a l l y ,   so  t h a t   s e c t i o n   a n d  

wood  a s s u m e   a  p r e - s t r e s s   r e l a t i v e   to   each   o t h e r ,   w h i c h  

f i x e s   them  one  to   t h e   o t h e r .  



A c c o r d i n g   to   a  f u r t h e r   d e v e l o p m e n t   of  t h e   a b o v e   i n v e n t i v e  

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

t h e   s h e e t   m e t a l   s e c t i o n   can   have   a  c r o s s - s e c t i o n ,   t h e   o u t -  

l i n e   of  w h i c h   r e s e m b l e s   a  h o u s e ,   i . e .   i t   ha s   two  more  o r  

l e s s   v e r t i c a l   s i d e   f l a n g e s   and  a  V - s h a p e d   c e n t r a l   p o r t i o n ,  

t h e   p o i n t   of  w h i c h   i s   d i r e c t e d   u p w a r d .   In   t h i s   way,   t h e  

d e f o r m a t i o n   w i l l   t a k e   p l a c e   in   t h e   p o i n t   of  t h e   V  when  t h e  

s h e e t   m e t a l   s e c t i o n   i s   p r e s s e d   t o g e t h e r ,   so  t h a t   t h e   s e c t i o n  

even   a f t e r   t h e   d e f o r m i n g   p r e s s i n g   o p e r a t i o n   has   a  s i m i l a r  

a p p e a r a n c e .   In  o r d e r   to   a d d i t i o n a l l y   i m p r o v e   t h e   f i x i n g  

f o r c e   a g a i n s t   m o v e m e n t   of  t h e   b o a r d   or  b o a r d s   in  r e s p e c t i v e  

h o l e s ,   i t   may  be  s u i t a b l e   t h a t   t h e   e d g e s   of  t h e   h o l e   a r e  

s l i g h t l y   f o l d e d   i n w a r d ,   so  t h a t   at   t h e   p r e s s i n g   o p e r a t i o n  

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

a  g r e a t e r   or   s m a l l e r   l o c a l   d e f o r m a t i o n   t h e r e o f .   I t   i s ,   o f  

c o u r s e ,   n o t   n e c e s s a r y   t h a t   t h e   edge   p e n e t r a t i n g   i n t o   t h e  

wood  i s   s t r a i g h t ,   b u t   one  can  i m a g i n e   t h a t   one  or  m o r e  

s m a l l   j a g s   or   t i p s   p r o j e c t   i n t o   t h e   h o l e   and  y i e l d   t h e  

d e s i r e d   e x t r a   g r i p .   E s p e c i a l l y   when  a  r a i l   i s   d e s i r e d   t o  

be  s l i g h t l y   moved  i n c l i n e d   at   i t s   f i n a l   m o u n t i n g ,   i t   may  
be  s u i t a b l e   t h a t   t h e   p o r t i o n   of  t h e   h o l e   e d g e s   w h i c h   p e n e -  

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

t h e   c e n t r e   of   t h e   h o l e ,   so  t h a t   i n s e r t e d   b o a r d s   a r e   s u b -  

j e c t e d   to   a  more  m o d e s t   c o u n t e r - h o l d i n g   moment   when  t h e  

r a i l   m o d u l e   i s   b e n t   up  to   a d a p t   to   t h e   g r o u n d   s l o p e n e s s .  

I t   c a n ,   of  c o u r s e ,   a l s o   be  i m a g i n e d   w i t h i n   t h e   s c o p e   o f  

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

i . e .   c o m p r i s e s   a  s i m i l a r   " h o u s e "   s e c t i o n   f a c i n g   d o w n -  

ward   and  c o n n e c t e d   d i r e c t l y   to   t h e   u p p e r   o n e .   T h i s   e m b o d i m -  

e n t ,   h o w e v e r ,   when  a p p l i e d   to   r a i l s   has   t h e   d i s a d v a n t a g e ,  

t h a t   w a t e r   can   be  i n c l u d e d   in   t h e   s e c t i o n ,   u n l e s s ,   f o r  

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

g r e a t e r   t h a n   r e q u i r e d   f o r   i n s e r t i n g   t h e   b o a r d s .  

Due  to  t h e   f a c t ,   t h a t   at   t h e   m e t h o d   a c c o r d i n g   to   t h e   i n -  

v e n t i o n   t h e   h e i g h t   of  t h e   s e c t i o n ,   or  r a t h e r   t h e   h e i g h t  

of  t h e   s i d e   f l a n g e s   has   no  m a j o r   e f f e c t   on  how  good  t h e  

e n g a g e m e n t   b e t w e e n   wood  and  s h e e t   m e t a l   s e c t i o n   w i l l   b e ,  



t h e   f l a n g e   h e i g h t   can  be  p e r m i t t e d   to  be  d e t e r m i n e d   e n -  

t i r e l y   by  t h e   d e s i r e d   s t r e n g t h   in  v e r t i c a l   d i r e c t i o n  

( i t   is  in  t h i s   d i r e c t i o n   t h e   r a i l   r u n s   r i s k   to  be  s u b -  

j e c t e d   to  t h e   g r e a t e s t   s t r a i n s   at   c l i m b i n g   e t c . )   and  a t  

t h e   same  t i m e  t h e   t r a n s v e r s e   d i m e n s i o n s   of  t h e   r a i l   can  b e  

h e l d   r e s t r i c t e d ,   t h e r e b y   r e n d e r i n g   p o s s i b l e   a  good  e c o n -  

omy,  in  v i ew   of  t h e   raw  m a t e r i a l   p r i c e s   of  t o - d a y - .  

The  i n v e n t i o n   i s   d e s c r i b e d   in   g r e a t e r   d e t a i l   in   t he   f o l l o w -  

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

in  t h e   d r a w i n g s .   F i g .   1  i s   a  p e r s p e c t i v e   v i ew  of  a  p o r t i o n  

of  a  r a i l   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 .   2  i s   a  s e c t i o n -  

a l   v i ew   of  t h e   f i x i n g   a c c o r d i n g   to   t h e   i n v e n t i o n ,   and  F i g s .  

3  and  4  show  f u r t h e r   d e t a i l s   in  t h e   r a i l   shown  in  F i g .   1 .  

The  r a i l   shown  in  F i g .   1  c o m p r i s e s   a  h o r i z o n t a l l y   p o s i t i o n -  

ed  s h e e t   m e t a l   s e c t i o n   1,  of  w h i c h   o n l y   a  s h o r t   p i e c e   i s  

s h o w n .   In  t h e   s h e e t   m e t a l   s e c t i o n   a  w o o d e n   b a r   2  has   b e e n  

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

b e e n   c l a m p e d   a b o u t   t h e   wooden   b a r   2.  T h i s   i s   shown  m o r e  

c l e a r l y   in  F i g .   2  w h e r e   i t   can  be  s e e n   how  t h e   s h e e t   m e t a l  

s e c t i o n   1  when  i t   was  p r e s s e d   t o g e t h e r   has   been   f o l d e d   a d d -  

i t i o n a l l y   at  t h e   a n g l e   p o i n t   3,  so  t h a t   t h e   t i p s   or  e d g e s  

4  a n d ,   r e s p e c t i v e l y ,   5  f o r   t h e   h o l e   in  t h e   s h e e t   m e t a l  

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

wooden   b a r   2,  h ave   b e e n   p r e s s e d   i n t o   t h e   w o o d .  

F i g .   1  a l s o   shows  a  r a i l  p o s t  a s s e m b l e d   of  two  i d e n t i c a l   s e c t -  

i o n s   6  and  7.  The  s e c t i o n   p a r t s   6  and  7  i n c l u d e   r e c e s s e s  

o f  s u c h   d e s i g n   t h a t   m e m b e r s   8  b e n t   to   V - s h a p e   can  be  i n s e r t -  

ed ,   w h i c h   in  t h e i r   l o n g i t u d i n a l   d i r e c t i o n   a r e   f i x e d   b y  

means   of  r e c e s s e s   9  and  10  e m b r a c i n g   t h e   p o s t   s e c t i o n s   6 

and  7.  When  t h e   r a i l   i s   to   be  m o u n t e d ,   t h e   s e c t i o n   1  q u i t e  

s i m p l y   i s   l a i d   on  t h e   V - s h a p e d   member   8  and  f i x e d   a g a i n s t  

b e i n g   l i f t e d   o f f   in  t h a t   a  s l e e v e   11,   w h i c h   p r i o r   to  t h e  

m o u n t i n g   had  b e e n   p u s h e d   on  t h e   s h e e t   m e t a l   s e c t i o n   1,  i s  

moved  to  a b u t   t h e   p o s t ,   in  w h i c h   p o s i t i o n   i t   can  be  f i x e d  

in  any  d e s i r e d   w a y , f o r   e x a m p l e   by  some  s n a p - i n   l o c k .  



In  o r d e r   to  h o l d   t o g e t h e r   t h e   p o s t   b r o u g h t   a b o u t   by  t h e  

s e c t i o n s   6  and  7,  a t   t h e   u p p e r   end  a  c o v e r   can  be  l o c a t -  

ed  w h i c h   e x t e n d s   o v e r   r e c e s s e s   12  a n d ,   r e s p e c t i v e l y ,   13  

in   t h e   u p p e r   e n d s   of  t h e   s e c t i o n s .   The  c o v e r   may  e i t h e r  

be  c l a s p e d   on  or  s n a p p e d   o v e r   t h e   r e c e s s e s   12,  13.  A l t e r n -  

a t i v e l y   t h e   c o v e r   14  can   be  m o u n t e d   in   t h e   way  shown  i n  

F i g .   3,  i . e .   t h e   r e c e s s e s   1 2 , 1 3   a r e  c h o o k e d   in   w h e r e a f t e r   t h e  

p o s t   p a r t s   5  and  7  a r e   moved  t o g e t h e r   and  t h e r e a f t e r   i n -  

s e r t e d   down  i n t o ,   f o r   e x a m p l e ,   an  a n c h o r a g e   15  in   t h e  

g r o u n d   of  t h e   k i n d   shown  in  F i g .   4.  Of  c o u r s e ,   i n s t e a d   o f  

u s i n g   t h e   a n c h o r a g e   15 ,   t h e   p o s t   can  be  c a s t   in   c o n c r e t e  

in   known  m a n n e r ,   b u t   t h i s   s h o u l d   g e n e r a l l y   be  a  m o r e  

e x p e n s i v e   m e t h o d ,   b e c a u s e   of  t h e   g r e a t e r   a m o u n t   of  l a b o u r  

i n v o l v e d .  



1.  A  m e t h o d   of  f i x i n g   s h e e t   m e t a l   s e c t i o n s   and  w o o d e n  

b a r s   or  b o a r d s   r e l a t i v e   to   each   o t h e r ,   w h i c h   l a t t e r   c a n  

be  i n s e r t e d   t r a n s v e r s e l y   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   o f  

t h e   s h e e t   m e t a l   s e c t i o n s   i n t o   h o l e s   p u n c h e d   in   t h e ' s h e e t  

m e t a l   s e 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  

a f t e r   t h e   b o a r d s   have   b e e n   i n s e r t e d   i n t o   i n t e n d e d   h o l e s ,  

and  a f t e r   t h e   p o s i t i o n s   and  a n g l e s   of  t h e   s h e e t   m e t a l  

s e c t i o n s   and  b o a r d s   r e l a t i v e   to  e a c h   o t h e r   h a v e   been   a l i g n -  

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

t h e   b o a r d s ,   so  t h a t   t h e   s h e e t   m e t a l   s e c t i o n   a f t e r   t h e  

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

a t i o n   w h i l e   t h e   i n s e r t e d   b o a r d   or  b o a r d s   e l a s t i c a l l y  

s p r i n g   b a c k ,   so  t h a t   s e c t i o n   and  wood  p e r m a n e n t l y   a r e  

p r e s s e d   a g a i n s t   e a c h   o t h e r .  

2.  A  s h e e t   m e t a l   s e c t i o n   f o r   c a r r y i n g   ou t   t h e   m e t h o d  

a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g   h o l e s   f o r   t h e   r e c e i v i n g  

of  b o a r d s ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e  

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

p r e s s e d   t o g e t h e r   has   b e e n   p r o v i d e d   w i t h   a  f o l d   to   f o r m  

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

w h i c h   h e r e b y   a s s u m e s   a  u n i f o r m   a p p e a r a n c e .  

3.  A  s h e e t   m e t a l   s e c t i o n   as  d e f i n e d   in  c l a i m   2,  c  h  a  r  -  

a  c  t   e  r  i  z  e  d   i  n  t h a t   one  or  b o t h   of  t h e   h o l e  

e d g e s   w h i c h   at  t h e   p r e s s i n g   t o g e t h e r   of  t h e   s e c t i o n   a r e  

p r e s s e d   a g a i n s t   t h e   b o a r d   a r e   p r o v i d e d   w i t h   t i p s   or  e d g e s ,  

w h i c h   f a c e   t o w a r d   t h e   wood  and  at   t h e   p r e s s i n g   t o g e t h e r  

a r e   p r e s s e d   i n t o   t h e   w o o d ,   so  t h a t   a  c o m p r e s s i o n   o v e r  

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

to   y i e l d   a  s t r o n g   l o n g i t u d i n a l   f i x i n g   of  t h e   b a r   in  t h e  

s e c t i o n .  

4.  A  r a i l ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   i t  

c o m p r i s e s   as  l e d g e r s   s h e e t   m e t a l   s e c t i o n s   a c c o r d i n g   t o  



any  one  of  t h e   c l a i m s   2 - 3 ,   w i t h   v e r t i c a l   wooden   b a r s  

i n s e r t e d   i n t o   t h e   s e c t i o n s ,   w h i c h   b a r s   h a v e   b e e n   f i x e d  

r e l a t i v e   to   t h e   l e d g e r s   by  t h e   m e t h o d   d e f i n e d   in   c l a i m   1 .  

5.  A  r a i l   m o d u l e ,   c o m p r i s i n g   h o r i z o n t a l   s h e e t   m e t a l  

s e c t i o n s   (1)  and  v e r t i c a l   b o a r d s   or  b a r s   (2)  of  w o o d ,  

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

t h e   b a r s   h a v e   b e e n   i n s e r t e d   i n t o   t h e   s a m e ,   have   b e e n   c l a m p -  

ed  t o g e t h e r   w i t h   g r e a t   f o r c e   a b o u t   t h e ' b a r s ,   so  t h a t   t h e  

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

even   a f t e r   t h e   r e m o v a l   of  t h e   p r e s s i n g   f o r c e ,   so  t h a t  

t h e   h o l e   e d g e s   (4  and  5)  in   t h e   s h e e t   m e t a l   s e c t i o n   a r e  

p r e s s e d   i n t o   t h e   wood  f o r   e n s u r i n g   a  good   f i x i n g   r e l a t i v e  

to   e a c h   o t h e r .  
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