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@  Ventilation  device  with  louvred  slat  walls. 
@  The  invention  relates  to  a  box-like  structure,  for  example 
a  roof  structure,  having  a  number  of  vertical,  substantially 
right-angled  walls  comprising  a  number  of  elongate  louvred 
slats  running  parallel  to  one  another,  and  a  cover  plate  sup- 
ported  by  these  walls. 

The  invention  has  for  its  object  to  give  a  box-like  struc- 
ture,  for  example  a  roof  structure,  a  form  such  that  a  great 
flexibility  in  dimensioning  is  achieved  and  that  the  box-like 
structure  can  be  assembled  simply  on  site  with  the  use  of  a 
minimal  quantity  of  very  simple  tools. 

In  this  respect  the  invention  generally  proposes  a  box- 
like  structure  of  the  type  described  characterized  in  that  each 
of  both  end  zones  of  each  louvred  slat  is  fixed  between  two 
spacers,  these  spacers  being  arranged  in  two  rows  extending 
transversely  of  the  longitudinal  direction  of  the  louvred  slats 
and  being  pressed  towards  one  another  by  pressure  means. 
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- 1 -   T I T L E   M O D I F I E D  

B o x - l i k e   s t r u c t u r e   w i t h   l o u v r e d   s l a t   w a l l s   See   "On*  P a Q 6  

The  i n v e n t i o n   r e l a t e s   to  a  b o x - l i k e   s t r u c t u r e ,   f o r  

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

e l o n g a t e   l o u v r e d   s l a t s   r u n n i n g   p a r a l l e l   to  one  a n o t h e r ,   a n d  
5  a  c o v e r   p l a t e   s u p p o r t e d   by  t h e s e   w a l l s .  

Such  a  b o x - l i k e   s t r u c t u r e ,   p a r t i c u l a r l y   a  r o o f  

s t r u c t u r e ,   is   known.   A  known  b o x - l i k e   s t r u c t u r e   c o m p r i s e s  

a  h o u s i n g   w i t h   w a l l s   c o n s i s t i n g   of  m e t a l   p l a t e s   wh ich   a r e  

p r o v i d e d   w i t h   c u t s ,   t h e s e   c u t s   b o u n d i n g   w a l l   p a r t s   t h a t   a r e  
10  p r e s s e d   out  of  the   p l a n e   of  the  w a l l .   Such  a  c o n s t r u c t i o n  

has  the  d r a w b a c k   t h a t   i t   has  no  f l e x i b i l i t y   w i t h   r e s p e c t   t o  

d i m e n s i o n i n g   . 
The  use  is  a l s o   known  of  a  c o n s t r u c t i o n   c o n s i s t i n g   o f  

w e l d e d   p l a t e s   w i t h   l o u v r e d   s l a t s .   Th i s   l a s t   f o r m  

15  p a r t i c u l a r l y   has  the  d r a w b a c k   t h a t   the  t o t a l   of  u n i t s   to  b e  

t r a n s p o r t e d   is  l a r g e   and  heavy  w h e r e b y   t hey   a re   r e l a t i v e l y  
d i f f i c u l t   to  t r a n s p o r t   and  o f t e n   have  such   d i m e n s i o n s   t h a t  

t h e y   c a n n o t   be  c a r r i e d   t h r o u g h   the  d o o r s   a l r e a d y   p r e s e n t   i n  

a  b u i l d i n g ,   so  t h a t   r e c o u r s e   has  to  be  made  to  c r a n e s   o r  
20  the  l i k e ,   w h i c h   has  a  h i g h   c o s t   r a i s i n g   e f f e c t *  

The  i n v e n t i o n   has  fo r   i t s   o b j e c t   to  g i v e   a  b o x - l i k e  

s t r u c t u r e ,   f o r   e x a m p l e   a  roof   s t r u c t u r e ,   a  form  such  t h a t   a 

g r e a t   f l e x i b i l i t y   in  d i m e n s i o n i n g   Is  a c h i e v e d   and  t h a t   t h e  

b o x - l i k e   s t r u c t u r e   can  be  a s s e m b l e d   s i m p l y   on  s i t e   w i t h   t h e  

25  use  of  a  m i n i m a l   q u a n t i t y   of  ve ry   s i m p l e   t o o l s .  

In  t h i s   r e s p e c t   the   i n v e n t i o n   g e n e r a l l y   p r o p o s e s   a 
b o x - l i k e   s t r u c t u r e   of  the   type   d e s c r i b e d   c h a r a c t e r i z e d   i n  

t h a t   each   of  b o t h   end  zones   of  each  l o u v r e d   s l a t   is  f i x e d  

b e t w e e n   two  s p a c e r s ,   t h e s e   s p a c e r s   b e i n g   a r r a n g e d   in  two  

30  rows  e x t e n d i n g   t r a n s v e r s e l y   of  the  l o n g i t u d i n a l   d i r e c t i o n  

of  the  l o u v r e d   s l a t s   and  b e i n g   p r e s s e d   t o w a r d s   one  a n o t h e r  

by  p r e s s u r e   m e a n s .  
In  o r d e r   to  e n a b l e   a  very   s i m p l e   c o n s t r u c t i o n   w h i l e  

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

35  q u a n t i t y   of  p a r t s   and  m a t e r i a l ,   e s p e c i a l l y   In  the  c a s e  

where   the   w a l l s   form  an  a n g l e ,   for   e x a m p l e   an  a n g l e   of  9 0 * ,  
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w i t h   one  a n o t h e r ,   a  v a r i a n t   is  to  be  r e c o m m e n d e d   w h i c h  
d i s p l a y s   t he   f e a t u r e   t h a t   the  s p a c e r s   a r e   a r r a n g e d   to  g r i p  
the  l o u v r e d   s l a t s   f rom  two  a d j o i n i n g   w a l l s .  

The  s p a c e r s   can  a d v a n t a g e o u s l y   each   t a k e   the  f o rm  of  a 
5  s u b s t a n t i a l l y   b l o c k   s h a p e d   member  h a v i n g   at  l e a s t   o n e  

p r o j e c t i o n   w i t h   two  g r i p p i n g   s u r f a c e s   p o s i t i o n e d   p a r a l l e l  
to  each   o t h e r ,   at  a  p r e s e l e c t e d   a n g l e   and  at  an  i n t e r v a l  
from  each   o t h e r .  

A  v e r y   p r a c t i c a l   e m b o d i m e n t   d i s p l a y s   the   s p e c i a l  
10  f e a t u r e   t h a t   the   p r o j e c t i o n   has  the   form  of  a  b l o c k   w i t h   a 

c r o s s   s e c t i o n   in  g e n e r a l l y   p a r a l l e l o g r a m   f o r m .  
The  fo rm  of  the   c o - o p e r a t i n g   g r i p p i n g   s u r f a c e s   i s  

p r e f e r a b l y   c o m p l e m e n t a r y   and  a d a p t e d   to  the  form  of  t h e  
l o u v r e d   s l a t s ,   b e i n g   fo r   e x a m p l e   a  p r o f i l e d   f o r m .  

15  In  a  p a r t i c u l a r   e m b o d i m e n t   the  b o x - l i k e   s t r u c t u r e  
a c c o r d i n g   to  the  i n v e n t i o n   d i s p l a y s   the  f e a t u r e   t h a t   t h e  

s p a c e r s   a r e   p r o v i d e d   w i t h   c o a x i a l ,   c o n t i n u o u s   h o l e s   a n d  
t h a t   the   p r e s s u r e   means  c o m p r i s e   a  member  w i t h   t e n s i l e  
s t r e n g t h   w h i c h   can  be  p l a c e d   t h r o u g h   t h e s e   h o l e s ,   w h i c h  

20  member  can  be  t e n s i o n e d   b e t w e e n   the  o u t e r m o s t   end  s u r f a c e s  
of  the   o u t e r   s p a c e r s   of  a  r o w .  

A  v e r y   s i m p l e   v a r i a n t   is  one  in  wh ich   the   member  w i t h  
t e n s i l e   s t r e n g t h   c o m p r i s e s   a  b o l t   or  t h r e a d e d   rod  h a v i n g   on  
one  end  a  f l a n g e   e l e m e n t   and  on  the  o t h e r   a  n u t .  

25  Each  s p a c e r   is  a d v a n t a g e o u s l y   p r o v i d e d   w i t h   a  g r o o v e  
e x t e n d i n g   l e n g t h w i s e   of  a  row.  P a i r w i s e ,   t h e s e   g r o o v e s   c a n  
s e r v e   to  a c c o m m o d a t e   fo r   e x a m p l e   a  b l i n d   or  p e r f o r a t e d  
p l a t e   . 

In  an  e m b o d i m e n t   in  which   the  g r o o v e s   of  a  row  a r e  
30  s i t u a t e d   in  one  p l a n e   the   b l i n d   p l a t e   can  e x t e n d   o v e r   a 

number   of  g r o o v e   l e n g t h s ,   for   e x a m p l e   to  form  a  b l i n d   w a l l .  
In  o r d e r   to  e n s u r e   a  good  c o n t a c t   b e t w e e n   the   s p a c e r s  

w i t h   c l e a r a n c e   f r e e   c l a m p i n g   of  the  l o u v r e d   s l a t s ,   use   i s  
p r e f e r a b l y   made  of  an  e m b o d i m e n t   a c c o r d i n g   to  w h i c h   t h e  

35  i n t e r v a l   b e t w e e n   c o - o p e r a t i n g   g r i p p i n g   s u r f a c e s   o f  

a d j o i n i n g   s p a c e r s   is  s e l e c t e d   w i t h   a  v iew  to  the   t h i c k n e s s  
of  the  l o u v r e d   s l a t s   to  be  f i x e d .  
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In  a  p r a c t i c a l   e m b o d i m e n t   the  b o x - l i k e   s t r u c t u r e  
a c c o r d i n g   to  the   i n v e n t i o n   d i s p l a y s   the   c h a r a c t e r i s t i c   t h a t  
each   s p a c e r   is  p r o v i d e d   w i t h   at  l e a s t   one  h o l e   e x t e n d i n g  
l e n g t h w i s e   of  t he   l o u v r e d   s l a t s   fo r   a c c o m m o d a t i n g   a  p l u g ,  

5  f o r   e x a m p l e   f o r   a t t a c h m e n t   p u r p o s e s .  
The  i n v e n t i o n   f u r t h e r   r e l a t e s   to  an  end  s p a c e r  

c o n s i s t i n g   of  a  p a r t   of  a  s p a c e r   of  the   t y p e   a l r e a d y  
d e s c r i b e d   w h i c h   is  d i v i d e d   i n t o   two  in  a  p l a n e   l y i n g  
p e r p e n d i c u l a r   to  the  l o n g i t u d i n a l   d i r e c t i o n   of  a  r o w .  

10  In  t h i s   r e s p e c t   the   i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d  
fo r   m a n u f a c t u r i n g   two  end  s p a c e r s ,   a c c o r d i n g   to  w h i c h  
me thod   a  s p a c e r   as  c l a i m e d   in  any  of  the   c l a i m s   1 -10   i s  
d i v i d e d   in  two,   f o r   e x a m p l e   by  s a w i n g ,   in  a  p l a n e   l y i n g  
p e r p e n d i c u l a r   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 o w .  

15  The  i n v e n t i o n   a l s o   r e l a t e s   to  a  l o u v r e d   s l a t   f o r   u s e  
t o g e t h e r   w i t h   a  b o x - l i k e   s t r u c t u r e   of  the   t y p e   d e s c r i b e d ,  
wh ich   l o u v r e d   s l a t   is  c h a r a c t e r i z e d   by  at  l e a s t   one  p o r t i o n  
p r o t r u d i n g   o u t s i d e   the   s p a c e r s ,   t h i s   p o r t i o n   b e i n g   b e n t  
ove r   such   t h a t   i t   l i e s   in  the   p l a n e   of  the   rows  of  s p a c e r s  

20  of  the   a s s o c i a t e d   w a l l .   In  a  p a r t i c u l a r   e m b o d i m e n t   t h e  
p r o t r u d i n g   p a r t   can  be  p e r f o r a t e d .  

G e n e r a l l y   known  is  a  r o o f   e l e v a t i o n   h a v i n g   a  f l a n g e d  
edge  to  s u p p o r t   a  b o x - l i k e   r o o f   s t r u c t u r e .   In  o r d e r   to  b e  
a b l e   to  p l a c e   the   r o o f   s t r u c t u r e   a c c o r d i n g   to  t he   i n v e n t i o n  

25  v e r y   s i m p l y   or  to  r emove   i t   e a s i l y ,   f o r   e x a m p l e   f o r  
m a i n t e n a n c e   p u r p o s e s   or  m o d i f i c a t i o n ,   the   i n v e n t i o n  
p r o v i d e s   a  r o o f   e l e v a t i o n   d i s p l a y i n g   the   f e a t u r e   t h a t   t h e  
f l a n g e d   edge  e x t e n d s   o u t w a r d s .  

The  i n v e n t i o n   w i l l   now  be  e l u c i d a t e d   w i t h   r e f e r e n c e   t o  
30  the  d r a w i n g   of  s e v e r a l   e m b o d i m e n t s ,   to  w h i c h   the   i n v e n t i o n  

is  not   r e s t r i c t e d .   In  the   d r a w i n g :  
f i g .   1  shows  a  b o x - l i k e   r o o f   s t r u c t u r e   in  p e r s p e c t i v e  

v i e w ;  

f i g .   2  shows  the  r o o f   s t r u c t u r e   as  a c c o r d i n g   to  f i g . l  
35  in  a  v iew  w h e r e b y   the  c o n s t i t u e n t   p a r t s   a re   d rawn   at  s o m e  

d i s t a n c e   from  one  a n o t h e r   fo r   the   s ake   of  c l a r i t y ;  
f i g .   3  is  a  d e t a i l   in  w h i c h   is  shown  the   c o - o p e r a t i o n  

b e t w e e n   s p a c e r s   and  l o u v r e d   s l a t s   in  a  f i r s t   e m b o d i m e n t ;  
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f i g .   4  is  a  view  c o r r e s p o n d i n g   w i t h   f i g .   3  of  a 

v a r i a n t ;  

f i g .   5  shows  the   l o w e r   s p a c e r s   of  t he   c o l u m n   as  i n  

f i g .   4,  w h e r e b y   the  r o o f   e l e v a t i o n   w i t h   the   b a s e   p l a t e   a r e  

5  a l s o   shown  in  p a r t l y   b r o k e n   away  p e r s p e c t i v e   v i e w ;  

f i g .   6  shows  s c h e m a t i c a l l y   a  m e t h o d   f o r   m a n u f a c t u r i n g  

end  s p a c e r s   ;  a n d  

f i g .   7  is  a  p e r s p e c t i v e   v iew  of  a  d e t a i l   e x p l a i n i n g  

the   h o l e s   a r r a n g e d   in  the  p r o j e c t i o n s .  
10  F i g .   1  shows,  a  b o x - l i k e   r o o f   s t r u c t u r e   1.  The  s a m e  

r o o f   s t r u c t u r e   is  shown  in  f i g .   2  in  a  v i ew  in  w h i c h   t h e  

v a r i o u s   c o n s t i t u e n t   p a r t s   a re   shown  at  some  d i s t a n c e   f r o m  

one  a n o t h e r .  

A  r o o f   2  s u p p o r t s   a  r o o f   e l e v a t i o n   3  w i t h   a  s q u a r e  

15  p e r i p h e r a l   f o r m ,   the  u p p e r   edge  of  w h i c h   d i s p l a y s   a  f l a n g e d  

edge   4  p r o t r u d i n g   o u t w a r d s .   As  f i g .   2  shows  t h i s   f l a n g e d  

edge   4  is  f u r n i s h e d   w i t h   a t t a c h m e n t   h o l e s   5  f o r   p a s s a g e   o f  

t h r e a d e d   r o d s   6 .  

The  r o o f   s t r u c t u r e   has  f o u r   v e r t i c a l   w a l l s   7,  8,  t h r e e  

20  of  w h i c h ,   n a m e l y   the  w a l l s   i n d i c a t e d   w i t h   7,  a r e   p r o v i d e d  

in  t h e   m a n n e r   shown  in  f i g .   2  w i t h   l o u v r e d   s l a t s   9  and  t h e  

f o u r t h   of  w h i c h ,   i n d i c a t e d   by  the   r e f e r e n c e   n u m e r a l   8,  h a s  

a  b l i n d   p l a t e   1 0 .  

The  l o u v r e d   s l a t s   9  and  the   p l a t e   10  fo rm  the   r o o f  

25  s t r u c t u r e   1  t o g e t h e r   w i t h   c o l u m n s   of  i d e n t i c a l   s p a c e r s   11 

each   c o l u m n   h a v i n g   a  b o t t o m   s p a c e r   12  and  an  u p p e r   s p a c e r  
13  as  w i l l   l a t e r :   be  d e s c r i b e d .  

As  f i g .   2  c l e a r l y   s h o w s ,   the   r o o f   e l e v a t i o n   3  is  f i r s t  

p l a c e d   on  the  r o o f   2.  On  t h i s   e l e v a t i o n   a  b a s e   p l a t e   14  i s  

30  l a i d   w h i c h   is  p r o v i d e d   w i t h   h o l e s   15,  t he   p o s i t i o n   of  w h i c h  

c o r r e s p o n d s   w i t h   the  h o l e s   5  in  f l a n g e d   edge   4  of  r o o f  

e l e v a t i o n   3.  A  t h r e a d e d   rod  6  is  p l a c e d   t h r o u g h   the  h o l e s  

5,  15  and  at  the   b o t t o m   a  nut   16  is  s c r e w e d   o n t o   t h r e a d e d  

rod  6.  A  b o t t o m   s p a c e r   12  is  t h e n   f i r s t   p u s h e d   ove r   t h e  

35  f o u r   t h r e a d e d   r ods   6,  f o l l o w i n g   w h i c h   a  b o t t o m   l o u v r e d   s l a t  

9  is  p l a c e d   on  the   a s s o c i a t e d   s p a c e r s   in  a  p o s i t i o n   to  b e  
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d e s c r i b e d   l a t e r .   A  f o l l o w i n g   s e t   of  f o u r   s p a c e r s   11  is  t h e n  
p l a c e d ,   a f t e r   w h i c h   one  or  more  l o u v r e d   s l a t s   a r e   a g a i n  
p l a c e d ,   and  so  on,   u n t i l   f i n a l l y   u p p e r   s p a c e r s   13  a r e  
p l a c e d   on  the   l a s t   l o u v r e d   s l a t s   by  s l i d i n g   o v e r   t h e  

5  t h r e a d e d   r o d s   6 .  

In  the   e m b o d i m e n t   of  f i g .   1  and  2  the   b l i n d   p l a t e   10 
is  a l s o   c o u p l e d   to  t he   s p a c e r s   11  in  a  m a n n e r   to  b e  
d e s c r i b e d   l a t e r .  

F i n a l l y ,   on  the   a s s e m b l y   of  s p a c e r s   11,  12,  1 3 ,  
10  c o n s i s t i n g   f o r   e x a m p l e   of  r e i n f o r c e d   p l a s t i c ,   and  t h e  

s t a i n l e s s   s t e e l   l o u v r e d   s l a t s   9  is   a r r a n g e d   a  top   p l a t e   1 7 ,  
f o r   e x a m p l e   of  p o l y e s t e r ,   wh ich   is   p r o v i d e d   w i t h   h o l e s   18 
f o r   p a s s a g e   of  t he   t h r e a d e d   rods   6.  The  p o s i t i o n   of  t h e  
h o l e s   i s ,   as  w i l l   be  a p p a r e n t ,   in  r e g i s t e r   w i t h   t h e  

15  p o s i t i o n   o b t a i n e d   f o r   t h r e a d e d   rods   6.  Nuts   19  a r e   a r r a n g e d  
on  the   p a r t s   of  t he   t h r e a d e d   rods   6  p r o t r u d i n g   a b o v e   t h e  
f i t t e d   top  p l a t e   17,  so  t h a t   a  t e n s i l e   f o r c e   r e s u l t s   In  t h e  
t h r e a d e d   r o d s   6  and  t h e r e b y   a  p r e s s u r e   f o r c e   is  c r e a t e d  
b e t w e e n   t h r e a d e d   r o d s   11,  12,  13,  so  t h a t   the   l o u v r e d   s l a t s  

20  9  a re   f i x e d   r i g i d l y .  
As  a  r e s u l t   of  t he   a n g l e s ,   In  t h i s   c a s e   a n g l e s   of  901  , 

b e t w e e n   the   v a r i o u s   w a l l s ,   a  ve ry   r i g i d   and  s t r o n g  
c o n s t r u c t i o n   is  a c h i e v e d   b e c a u s e   of  t h i s   c o n s t r u c t i o n   by  
t i g h t e n i n g   the   n u t s   at  the   ends   of  t h r e a d e d   r o d s   6 .  

25  F i g u r e   3  shows  a  p a r t   of  a  co lumn  of  s p a c e r s   11,  w i t h  
an  u p p e r   s p a c e r   13  shown  at  a  d i s t a n c e .   S p a c e r s   11  e a c h  
t a k e   the  form  of  a  s u b s t a n t i a l l y   b l o c k   s h a p e d   e l e m e n t   w i t h  
two  p r o j e c t i o n s   19,  20  h a v i n g   a  form  I d e n t i c a l   to  e a c h  
o t h e r ,   w h i c h   a re   f o r m e d   on  a d j o i n i n g   s i d e   f a c e s   of  t h e  

30  s p a c e r   11.  P r o j e c t i o n s   19,  20  s u b s t a n t i a l l y   t a k e   the   f o r m  
of  a  b l o c k   h a v i n g   a  c r o s s   s e c t i o n   g e n e r a l l y   In  the   form  o f  
a  p a r a l l e l o g r a m .   With   r e f e r e n c e   to  f i g .   3  the  p r o j e c t i o n   19 
is  now  to  be  d e s c r i b e d ;   p r o j e c t i o n   20  i s ,   h o w e v e r ,  
i d e n t i c a l   to  i t .  

35  The  u p p e r   f a c e   21  and  the  l ower   f a c e   22  of  p r o j e c t i o n  
19  s e r v e   as  g r i p p i n g   f a c e s   fo r   l o u v r e d   s l a t s   9  t h a t   a re   t o  
be  f i x e d .   As  w i l l   be  a p p a r e n t   from  f i g .   3,  the   l o w e r   f a c e  
22  of  an  e l e m e n t   in  a  h i g h e r   p o s i t i o n   c o - o p e r a t e s   w i t h   t h e  
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u p p e r   f a c e   21  of  an  e l e m e n t   l o c a t e d   b e n e a t h   i t   to  f i x   a 
l o u v r e d   s l a t   9.  The  a n g l e   at  wh ich   the  f a c e s   21  and  2 2 ,  
wh ich   in  t h i s   e x a m p l e   a re   p a r a l l e l ,   a re   p l a c e d   can  b e  
s e l e c t e d   as  d e s i r e d   in  r e l a t i o n   to  the  d e t e r m i n e d   p u r p o s e  

5  of  u s e .   I t   is  a l s o   n o t e d   in  t h i s   r e s p e c t   t h a t   the   a n g l e s   a t  
wh ich   p r o j e c t i o n s   19  and  20  a re   p l a c e d   can  d i f f e r   f rom  e a c h  
o t h e r .  

In  t h i s   e m b o d i m e n t   the   l o u v r e d   s l a t s   9  show  on  b o t h  
s i d e s   a  p a r t   p r o j e c t i n g   o u t s i d e   the   s p a c e r s   11,  12,  13 

10  wh ich   is   p o s i t i o n e d   at  an  a n g l e   w i t h   the  main  s u r f a c e   o f  
the  l o u v r e d   s l a t   9  such  t h a t   i t   is  s i t u a t e d   in  the   p l a n e   o f  
the  a s s o c i a t e d   w a l l .  

F i g u r e   3  f u r t h e r   shows  t h a t   the   s p a c e r s   11,  12,  13  a r e  
p r o v i d e d   w i t h   h o l e s   24  g o i n g   t h r o u g h   them  w h i c h   a re   i n  

15  r e g i s t e r   f o r   p a s s a g e   of  a  t h r e a d e d   rod  6,  in  the   way  s h o w n  
in  f i g .   2 .  

The  d i s t a n c e   b e t w e e n   c o - o p e r a t i n g   g r i p p i n g   s u r f a c e s  
21,  22  of  a d j o i n i n g   s p a c e r s   U ,   12,  13  is  s e l e c t e d   w i t h  
r e s p e c t   to  the   t h i c k n e s s   of  the   p l a t e   m a t e r i a l   of  w h i c h   t h e  

20  l o u v r e d   s l a t s   fo r   f i x i n g   c o n s i s t .   F i g u r e   3  shows  t h a t   t h e  
b l o c k   s h a p e d   main  b o d i e s   of  s p a c e r s   11,  12,  13  a r e   p r e s s e d  
on to   one  a n o t h e r   w i t h   the   s u r f a c e s   t h a t   a re   f a c i n g   e a c h  
o t h e r ,   w h i l e   as  a  r e s u l t   of  the   a f o r e m e n t i o n e d   ( s m a l l )  
i n t e r v a l   b e t w e e n   g r i p p i n g   s u r f a c e s   21,  22  an  e x c e l l e n t  

25  c l e a r a n c e   f r e e   f i x i n g   of  the   l o u v r e d   s l a t s   9  is  f u r t h e r m o r e  
e n s u r e d .   E s p e c i a l l y   when  use  is  made  of  p l a s t i c s ,   w h e t h e r  
r e i n f o r c e d   or  n o t ,   fo r   m a n u f a c t u r i n g   the  s p a c e r s   11,  1 2 ,  
13,  as  a  r e s u l t   of  the  r e l a t i v e l y   easy   e l a s t i c   and ,   i f  
r e q u i r e d ,   p l a s t i c   def  o r m a b i   l i t y   ,  an  e x c e l l e n t   c l e a r a n c e  

30  f r e e   c o n s t r u c t i o n   can  be  o b t a i n e d   by  a  c o r r e c t   d i m e n s i o n i n g  
and  by  a p p l y i n g   a  c o r r e c t   t e n s i l e   s t r e s s   in  the   t h r e a d e d   I 
rods   6 .  

F i g .   3  f u r t h e r   shows  t h a t   the  p r o j e c t i o n   19,  and  ! 
t h e r e f o r e   a l s o   the  i d e n t i c a l   p r o j e c t i o n   20,  t a k e s   a  d i v i d e d   I 

35  fo rm,   t h a t   i s ,   i t   has  in  t h i s   c a se   a  v e r t i c a l l y   p o s i t i o n e d  
g r o o v e   25  r u n n i n g   t h r o u g h   i t .   H e r e b y   is  a c h i e v e d   t h a t   j 
v e r t i c a l   b l i n d   p l a t e s   26  can  be  f i t t e d .   In  the  a b s e n c e   of  i 
l o u v r e d   s l a t s   9  t h e s e   b l i n d   p l a t e s   26  can  have  a  g r e a t e r  

/J?<S 
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h e i g h t   t han   t h a t   c o r r e s p o n d i n g   w i t h   t he   h e i g h t   of  o n e  
s p a c e r   11.  In  f i g .   2  is  shown  f o r   e x a m p l e   t h a t   the   r e a r  
w a l l   8  is  not  p r o v i d e d   w i t h   l o u v r e d   s l a t s ,   but  on ly   w i t h   a 
b l i n d   p l a t e   10  which   is  h e l d   in  p l a c e   in  the   g r o o v e s   25  o f  

5  the   r e s p e c t i v e   s p a c e r s   11,  12,  13,  t h e s e   g r o o v e s   b e i n g   i n  
l i n e   w i t h   one  a n o t h e r .  

The  p r o j e c t i o n   19  d i s p l a y s   two  h o l e s   27,  28  e x t e n d i n g  
l e n g t h w i s e   of  the   l o u v r e d   s l a t s   9  f o r   a c c o m m o d a t i n g   a  p l u g ,  
f o r   e x a m p l e   fo r   a t t a c h m e n t   p u r p o s e s .  

10  F i g u r e   4  c o r r e s p o n d s   w i t h   f i g ,   3.  Thip   f i g u r e   shows  a 
v a r i a n t   i n d i c a t e d   by  11'  of  t he   s p a c e r   11  as  a c c o r d i n g   t o  
the  p r e v i o u s l y   d i s c u s s e d   f i g u r e .   In  t h i s   e m b o d i m e n t   t h e  
p r o j e c t i o n s ,   i n d i c a t e d   in  t h i s   c a s e   by  r e s p e c t i v e l y   19'   a n d  
2 0 ' ,   a r e   p r o v i d e d   w i t h   a c t i v e   end  s u r f a c e s ,   a  top  f a c e   2 1 '  

15  and  a  b o t t o m   f a c e   22 '   r e s p e c t i v e l y ,   h a v i n g   a  c o m p l e m e n t a r y  
f o r m ,   the   s h a p e   of  which   is  a d a p t e d   to  the   p r o f i l e d   form  o f  
the   l o u v r e d   s l a t s   9'  shown  in  f i g .   4.  Such  l o u v r e d   s l a t s   9 '  
have   the  a d v a n t a g e   r e l a t i v e   to  the   l o u v r e d   s l a t s   9  i n  
a c c o r d a n c e   w i t h   the  p r e v i o u s l y   d i s c u s s e d   f i g u r e   t h a t   t h e y  

20  a r e   more  r i g i d ,   which   can  be  an  a d v a n t a g e   fo r   l o n g e r  
l o u v r e d   s l a t s .   A t t e n t i o n   Is  d r awn   to  the   f a c t   t h a t   t h e  
l o u v r e d   s l a t s   9'  a re   m i r r o r   s y m m e t r i c a l   in  f o rm ,   w h i c h  
c o n f e r s   the   a d v a n t a g e   t h a t   the   t o t a l   p r o f i l e   w i d t h   i s  
c o m p a r a t i v e l y   l a r g e ,   which   i m p r o v e s   r i g i d i t y ,   w h i l e   t h e  

25  l o u v r e d   s l a t s   9'  can  m o r e o v e r   not   be  p l a c e d   i n c o r r e c t l y .  
F i g u r e   3  showed  the  way  in  wh ich   the   top  s p a c e r   13  i s  

p l a c e d   on  a  s p a c e r   11.  F i g u r e   5  shows  the   way  in  which   a 
b o t t o m   s p a c e r ,   in  t h i s   cage  d e s i g n a t e d   by  12",   c o - o p e r a t e s  
w i t h   a  s p a c e r   11'  p l a c e d   above   i t   In  the   e m b o d i m e n t   as  i n  

30  f i g .   4 .  

I t   w i l l   be  a p p a r e n t   t h a t   the   u p p e r   f a c e   of  the   t o p  
s p a c e r   13  as  in  f i g .   3  and  the   l o w e r   f a c e   of  the  b o t t o m  
s p a c e r   12 '   as  in  f i g .   5  is  f l a t   f o r   c o - o p e r a t i o n   w i t h  
r e s p e c t i v e l y   the  l ower   f ace   of  the   top  p l a t e   17  and  t h e  

35  u p p e r   f a c e   of  the  base   p l a t e   1 4 .  
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F i g u r e   6  shows  s c h e m a t i c a l l y   a  me thod   f o r  
m a n u f a c t u r i n g   two  end  s p a c e r s   1 2 ' ,   1 3 ' .   For  t h i s   p u r p o s e   a 
s p a c e r   11'   is   d i v i d e d   i n t o   two,   fo r   e x a m p l e   by  s a w i n g ,   o r  
by  c u t t i n g   u s i n g   a  l a s e r   beam,  in  a  p l a n e   l y i n g  

5  p e r p e n d i c u l a r   to  the   l o n g i t u d i n a l   d i r e c t i o n   of  a  row,  a n d  
t h e r e f o r e   the   l o n g i t u d i n a l   d i r e c t i o n   of  the  h o l e   2 4 .  

Now  a l s o   shown  w i t h   r e f e r e n c e   to  f i g .   6  is  the   b u i l d  
up  of  the   b l o c k   s h a p e d   main  body  of  the  s p a c e r   11*.  T h i s  
main  body  c o m p r i s e s   f o u r   w a l l s   30  s t a n d i n g   at  r i g h t   a n g l e s  

10  to  one  a n o t h e r   w h i c h   in  a d d i t i o n   to  b e i n g   j o i n e d   t o g e t h e r  
w i th   t h e i r   v e r t i c a l   s i d e   e d g e s   a r e   a l s o   j o i n e d   t o g e t h e r   by 
a  c e n t r a l   t r a n s v e r s e   w a l l   31  w h i c h   h o l d s   a  h o l l o w   t u b e   32 
p a s s i n g   t h r o u g h   i t ,   the   i n t e r i o r   of  w h i c h   f o r m s   t h e  
c o n t i n u o u s   h o l e   2 4 .  

15  As  is  a p p a r e n t   f rom  f i g .   6,  the   p l a n e   29  l i e s   t h r o u g h  
the  m i d d l e   of  the   c e n t r a l   t r a n s v e r s e   w a l l   31.  T h i s   e n s u r e s  
t h a t   the   m e c h a n i c a l   s t r e n g t h   and  r i g i d i t y   of  the   o b t a i n e d  
end  s p a c e r s   12 '   and  13 '   is  as  g r e a t   as  p o s s i b l e .  

I t   w i l l   now  be  a p p a r e n t   f rom  f i g .   6  t h a t   the   h o l e s   2 7 ,  
20  28  a re   p o s i t i o n e d   such   t h a t   the   p l a n e   29  does   not   r u n  

t h r o u g h   t h e s e   h o l e s .   Th i s   e n s u r e s   t h a t   the   end  s p a c e r s   1 2 '  
and  13 '   a r e   a l s o   f u r n i s h e d   w i t h   c o m p l e t e   h o l e s ,   28  and  27 
r e s p e c t i v e l y ,   t h a t   i s ,   h o l e s   u n a f f e c t e d   by  the   d i v i d i n g  
p r o c e s s .  

25  The  b u i l d   up  of  the   p r o j e c t i o n s   19 '   and  20 '   is   a l s o  
a p p a r e n t   f rom  f i g .   6.  They  a re   h o l l o w ,   a n a l o g o u s   to  t h e  
form  d e s c r i b e d   of  the   b l o c k   s h a p e d   main  body  of  s p a c e r   1 1 '  
and  the  h o l e s   27,  28  i n t e n d e d   fo r   the  a c c o m m o d a t i o n   o f ,   f o r  
e x a m p l e ,   a  p l u g   t a k e   the  form  of  c y l i n d r i c a l   e l e m e n t s .  

30  !t  w i l l   be  g e n e r a l l y   a p p a r e n t   w i t h o u t   e x p l a n a t i o n   t h a t  
the  c o n s t r u c t i o n   of  the   v a r i o u s   s p a c e r s   shown  and  d e s c r i b e d  
e n s u r e s   s u f f i c i e n t   m e c h a n i c a l   s t r e n g t h   w i t h   the   use   of  a 
m i n i m a l   amoun t   of  m a t e r i a l .  

I t   w i l l   be  p a r t i c u l a r l y   a p p a r e n t   f rom  f i g .   2  t h a t ,  
35  when  a  r o o f   s t r u c t u r e   1  is  t r a n s p o r t e d ,   a l l   the   p a r t s   c a n  

be  g r o u p e d   c o m p a c t l y ,   w h e r e b y   the  t r a n s p o r t   v o l u m e   i s  
c o m p a r a t i v e l y   s m a l l   and  the  r i s k   of  damage  d u r i n g   t r a n s p o r t  
m i n i m a l .   The  c o n s t r u c t i o n   of  r o o f   s t r u c t u r e   1  can  b e  
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c a r r i e d   out  v i r t u a l l y   w i t h o u t   s p e c i a l   d e v i c e s .   The  r o o f  
e l e v a t i o n   is  p l a c e d ,   m a k i n g   use  if  d e s i r e d   of  b a s e   p l a t e  
19,  on  the  r o o f   2,  t h r e a d e d   r o d s   6  a re   a r r a n g e d ,   o v e r   w h i c h  

s p a c e r s   11,  12,  13  a r e   p l a c e d ,   l o u v r e d   s l a t s   9  and  I f  
5  d e s i r e d   v e r t i c a l   p l a t e s ,   such   as  the  p l a t e   10,  b e i n g  

p o s i t i o n e d   b e t w e e n   t h e m .   F i n a l l y   the   top   p l a t e   or  c o v e r i n g  
p l a t e   17  is  p l a c e d ,   a f t e r   w h i c h   the  r o o f   s t r u c t u r e   i s  
c o m p l e t e d   u s i n g   the   n u t s   1 9 .  

A d a p t a t i o n s   r e q u i r e d   can  be  ' c a r r i e d   out   s i m p l y   at  a  
10  l a t e r   s t a g e   by  a d d i t i o n a l   p l a c i n g   or  r e m o v a l   of  s p a c e r s   a n d  

l o u v r e d   s l a t s   a n d / o r   p l a t e s .  

F i g u r e   7  shows  a  d e t a i l   of  an  e m b o d i m e n t   In  w h i c h   u s e  
is  made  in  the   r i g h t - h a n d   w a l l   of  l o u v r e d   s l a t s   33  w i t h  

p e r f o r a t e d ,   b e n t   o v e r   p a r t s   34  wh ich   have   a  l e n g t h   s u c h  
15  t h a t ,   in  the  c o n f i g u r a t i o n   of  f i g .   7,  t h e y   c o n n e c t   t o g e t h e r  

In  the   l e f t - h a n d   w a l l   not   a l l   the   g r i p p i n g   s u r f a c e s   o f  
the   p r o j e c t i o n s   19  a r e   u t i l i z e d ,   but  use  is  made  of  a  b l i n d  

p l a t e   35  w h i c h   by  means   of  a  b r a c k e t   36  s u p p o r t s   a  p l u g   37 
w h i c h   can  be  i n s e r t e d   i n t o   h o l e   2 7 .  

20  Shown  in  f i g .   7  a l s o   is  a  p l u g   38  w h i c h   b e a r s   a 
t h r e a d e d   end  40  w h i c h   can  r o t a t e   as  a c c o r d i n g   to  a r r o w   3 9 .  
As  is  i n d i c a t e d   w i t h   b r o k e n   l i n e s ,   the   p l u g   38  is   of  t h e  

t y p e   w h i c h ,   by  t i g h t e n i n g   of  a  nut   41  o v e r   a  t h r e a d e d   r o d  
42,  makes  an  i n t e r n a l   p l u g   34  move  in  the   d i r e c t i o n   o f  

25  a r r o w   44,  w h e r e b y   the   p l u g   38  t h a t   is  m a n u f a c t u r e d   o f  
e l a s t i c   m a t e r i a l   e x p a n d s   and  b e c o m e s   t i g h t l y   f i x e d   in  a  
h o l e   27,  28.  T h i s   c o n s t r u c t i o n   is  f o r   e x a m p l e   s u i t a b l e   f o r  

a r r a n g i n g   p i v o t i n g   l o u v r e d   s l a t s   wh ich   can  be  o p e n e d   a n d  
c l o s e d .   These   a re   not   shown  in  f i g .   7 .  



Eur  . p a t . a p p l n .   8 6 . 2 0 1 . 9 6 3 . 5  
X  S c h / g n / 3 f   DEC 
e n c l .   to   l e t t e r   of  November   25,  2986  0 2 2 2 4 5 6  

mm  1  M» 
CLAIMS 

1.  B o x - l i k e   s t r u c t u r e ,   fo r   e x a m p l e   a  r o o f   s t r u c t u r e ,  
h a v i n g   a  number   of  v e r t i c a l ,   s u b s t a n t i a l l y   r i g h t - a n g l e d  
w a l l s   c o m p r i s i n g   a  number  of  e l o n g a t e   l o u v r e d   s l a t s   r u n n i n g  
p a r a l l e l   to  one  a n o t h e r ,   and  a  c o v e r   p l a t e   s u p p o r t e d   by 

5  t h e s e   w a l l s ,   c h a r a c t e r i z e d   in  t h a t   each   of  bo th   end  z o n e s  
of  e ach   l o u v r e d   s l a t   is  f i x e d   b e t w e e n   two  s p a c e r s ,   s a i d  

s p a c e r s   b e i n g   a r r a n g e d   in  two  rows  e x t e n d i n g   t r a n s v e r s e l y  
of  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  l o u v r e d   s l a t s   a n d  
b e i n g   p r e s s e d   t o w a r d s   one  a n o t h e r   by  p r e s s u r e   m e a n s .  

10  2.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  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  s p a c e r s   a re   a r r a n g e d   to  g r i p   t h e  
l o u v r e d   s l a t s   f rom  two  a d j o i n i n g   w a l l s .  

3.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  c l a i m   1  or  2 ,  
c h a r a c t e r i z e d   in  t h a t   the  s p a c e r s   each   t a k e   the   form  of  a 

15  s u b s t a n t i a l l y   b l o c k   s h a p e d   member  h a v i n g   at  l e a s t   o n e  
p r o j e c t i o n   w i t h   two  g r i p p i n g   s u r f a c e s   p o s i t i o n e d   p a r a l l e l  
to  e a c h   o t h e r ,   at  a  p r e s e l e c t e d   a n g l e   and  at  an  i n t e r v a l  
f rom  e a c h   o t h e r .   ,  . . .  

4.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  c l a i m   3 ,  
20  c h a r a c t e r i z e d   in  t h a t   the  p r o j e c t i o n   has  the   form  of  a 

b l o c k   w i t h   a  c r o s s   s e c t i o n   in  g e n e r a l l y   p a r a l l e l o g r a m   f o r m .  
5.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  any  of  t h e  

f o r e g o i n g   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the   fo rm  of  the  c o -  
o p e r a t i n g   g r i p p i n g   s u r f a c e s   is  c o m p l e m e n t a r y   and  a d a p t e d   t o  

25  the   fo rm  of  t he   l o u v r e d   s l a t s ,   b e i n g   f o r   e x a m p l e   a  p r o f i l e d  
f o r m .  

6.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  any  of  t h e  

f o r e g o i n g   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the   s p a c e r s   a r e  
p r o v i d e d   w i t h   c o a x i a l ,   c o n t i n u o u s   h o l e s   and  t h a t   t h e  

30  p r e s s u r e   means  c o m p r i s e   a  member  w i t h   t e n s i l e   s t r e n g t h  
w h i c h   can  be  p l a c e d   t h r o u g h   s a i d   h o l e s ,   w h i c h   member  can  b e  
t e n s i o n e d   b e t w e e n   the  o u t e r m o s t   end  s u r f a c e s   of  the   o u t e r  

s p a c e r s   of  a  r o w .  
7.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  c l a i m   6 ,  

35  c h a r a c t e r i z e d   in  t h a t   the  member  w i t h   t e n s i l e   s t r e n g t h  
c o m p r i s e s   a  b o l t   or  t h r e a d e d   rod  h a v i n g   on  one  end  a  f l a n g e  
e l e m e n t   and  on  the   o t h e r   a  n u t .  
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8.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  any  of  t h e  
f o r e g o i n g   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   each   s p a c e r   i s  
p r o v i d e d   w i t h   a  g r o o v e   e x t e n d i n g   l e n g t h w i s e   of  a  r o w .  

9.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  c l a i m   8 ,  
5  c h a r a c t e r i z e d   in  t h a t   the   g r o o v e s   of  a  row  a r e   s i t u a t e d   i n  

one  p l a n e .  
10.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  c l a i m   3 ,  

c h a r a c t e r i z e d   in  t h a t   the   i n t e r v a l   b e t w e e n   c o - o p e r a t i n g  
g r i p p i n g   s u r f a c e s   of  a d j o i n i n g   s p a c e r s   is  s e l e c t e d   w i t h   a  10  v iew  to.  the   t h i c k n e s s   of  the   l o u v r e d   s l a t s   to  be  f i x e d .  

11.  B o x - l i k e   s t r u c t u r e   as  c l a i m e d   in  any  of  t h e  
f o r e g o i n g   c l a i m s ,   c h a r a c t e r i z e d   by  at  l e a s t   one  h o l e  
e x t e n d i n g   l e n g t h w i s e   of  the   l o u v r e d   s l a t s   fo r   a c c o m m o d a t i n g  
a  p l u g ,   fo r   e x a m p l e   f o r   a t t a c h m e n t   p u r p o s e s .  

15  12*  End  s P a c e r   c o n s i s t i n g   of  a  p a r t   of  a  s p a c e r   of  t h e  
t ype   as  c l a i m e d   in  any  of  the   f o r e g o i n g   c l a i m s   w h i c h   i s  
d i v i d e d   i n t o   two  in  a  p l a n e   l y i n g   p e r p e n d i c u l a r   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  a  r o w .  

13.  Method  f o r   m a n u f a c t u r i n g   two  end  s p a c e r s   a s  
20  c l a i m e d   in  c l a i m   12,  c h a r a c t e r i z e d   in  t h a t   a  s p a c e r   a s  

c l a i m e d   in  any  of  the  c l a i m s   1 -10   is  d i v i d e d   in  two,   f o r  
e x a m p l e   by  s a w i n g ,   in  a  p l a n e   l y i n g   p e r p e n d i c u l a r   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 o w .  

14.  L o u v r e d   s l a t   f o r   use   w i t h   a  b o x - l i k e   s t r u c t u r e   a s  
25  c l a i m e d   in  any  of  the  f o r e g o i n g   c l a i m s   1 - 1 1 ,   c h a r a c t e r i z e d  

by  at  l e a s t   one  p o r t i o n   p r o t r u d i n g   o u t s i d e   the  s p a c e r s ,  
t h i s   p o r t i o n   b e i n g   b e n t   o v e r   s u c h   t h a t   i t   l i e s   in  the   p l a n e  
of  the  rows  of  s p a c e r s   of  the   a s s o c i a t e d   w a l l .  

15.  L o u v r e d   s l a t   as  c l a i m e d   in  c l a i m   14,  c h a r a c t e r i z e d  
30  in  t h a t   the  p r o t r u d i n g   p o r t i o n   is  p e r f o r a t e d .  

16.  Roof  e l e v a t i o n   w i t h   a  f l a n g e d   edge  f o r   s u p p o r t i n g  
a  r o o f   s t r u c t u r e   as  c l a i m e d   in  any  of  the  c l a i m s   1 - 1 1 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   f l a n g e d   edge   e x t e n d s   o u t w a r d s .  
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