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A composite  glass  assembly  is  formed  by  two  or  more 
glass  sheets  (2,3)  superimposed  to  each  other  and  spaced  by 
an  inner  wooden  frame  as  a  decorative  and  reinforcing 
means  for  windows  and  doors. 

The  inner  frame,  of  wood  or  wood  derived  material,  is 
substantially  flat  and  built  up  by  listels  (5)  having  a  polygonal 
cross-section,  and  properly  treated  to  withstand  the  action  of 
the  sunlight.  The  listels  cross  each  other  and  are  joined  by 
means  of  regularly  spaced  apart  matching  grooves  (7)  so 
that  the  window  appears  as  formed  by  many  smaller  panes. 
An  aluminum  outer  frame  or  sash  (4)  constitutes  a  peripheral 
closure  sealed  by  adhesive. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  m u l t i p l e   s h e e t   g l a s s  

a s s e m b l y   f o r   w i n d o w s   and  d o o r s ,   a l s o   know  as  " v e t r o c a m e r a "  

f o r m e d   by  two  or  more  s u p e r i m p o s e d   g l a s s   s h e e t s   t h a t  

a r e   s p a c e d   to  f o rm  i n s u l a t e d   i n n e r   s p a c e s   b e t w e e n   t h e m .  

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

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

b e t w e e n   t h e   g l a s s   s h e e t s .  

T h e r e   a r e   known  and  u s e d   m u l t i p l e   s h e e t   g l a s s  

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

t h a n k s   to  t h e   s e a l e d   i n t e r s p a c e   t h a t   p r e v e n t s   o r  

r e d u c e s   t h e   t h e r m a l   e x c h a n g e   and  i n c r e a s e s   a c o u s t i c  

i n s u l a t i o n   of  t h e   d o o r s   and  w indows   in  w h i c h   t h e y   a r e  

e m p l o y e d .   A  f e a t u r e   of  s u c h   d o u b l e   (o r   t r i p l e   as  i t  

is   t h e   c a s e )   s h e e t   a s s e m b l i e s   is   to   h a v e   a  s t r u c t u r e  

and  a  s h a p e   q u i t e   s i m p l e   t h a t   p r e v e n t   t h e i r   use   f o r  

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

w i l l   be  made  to  window  s a s h e s   bu t   i t   is   to  be  u n d e r s t o o d  

t h a t   t he   same  a p p l i e s   to  g l a s s   d o o r s .  

I t   is   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  r e a l i z e  

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



s t r u c t u r e   or  i n n e r   f r a m e   f o r m i n g   a  d e c o r a t i v e   ( a n d  

r e i n f o r c i n g )   f r a m e .  

I t   i s   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   to   r e a l i z e  

a  p r o c e s s   to   s u i t a b l y   t r e a t   a  wood  m a t e r i a l   in   f o r m  

of   l i s t e l s   or  l i s t s   f o r m i n g   s u c h   i n n e r   f r a m e   so  t h a t  

t h e   l a t t e r   can   l a s t   u n a l t e r e d   f o r   t h e   e n t i r e   f o r e s e e n  

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

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

c r o s s - s e c t i o n .  

The  i n v e n t i o n   w i l l   now  be  d i s c l o s e d   w i t h   r e f e r e n c e  

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

d r a w i n g s   in   w h i c h :  

FIGURE  1  shows  an  a x o n o m e t r i c   v i ew  of  an  a s s e m b l y  

a c c o r d i n g   t o   t h e   i n v e n t i o n ;  

F I G U R E S  2 ,  3   a n d   4  a r e   c r o s s - s e c t i o n s   v i e w s   a l o n g  

l i n e s   I I - I I ,   I I I - I I I   and  IV- IV   of  F i g .   1  r e s p e c t i v e l y .  

W i t h   r e f e r e n c e   to  t h e   f i g u r e s ,   a  window  a s s e m b l y  

1  i s   f o r m e d   by  a t   l e a s t   two  g l a s s   s h e e t s ,   r e s p e c t i v e l y  

2  and   3  t h a t   a r e   s u p e r i m p o s e d   and  s p a c e d   a p a r t   t h a n k s  

to  a  p e r i p h e r a l   f r a m e   or  s a s h   4,  p r e f e r a b l y   an  a l u m i n u m  

one .   B e t w e e n   t h e   two  g l a s s   s h e e t s   t h e r e   i s   i n t e r p o s e d  

a  wooden   s t r u c t u r e   f o r m e d   by  l i s t e l s   5  c r o s s i n g   t o  

e a c h   o t h e r   t h a n k s   to  j o i n t s   to   f o r m   an  i n n e r   f r a m e  

r e s e m b l i n g   t h e   w i n d o w s   known  as  " E n g l i s h "   h a v i n g   a  

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

f r a m e .   L i s t e l s   5  a r e   p r e f e r a b l y   of  h i g h   q u a l i t y   w o o d s ,  

s u c h   as  D o u g l a s   or   B o r n e o   wood,   and  a r e   t r e a t e d   t o  

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

t h e   h i g h   t h e r m a l   g r a d i e n t   b e t w e e n   t h e   two  g l a s s   s u r f a c e s .  

I t   i s   known  t h a t   m u l t i p l e   s h e e t   a s s e m b l i e s   a r e   b u i l t  

so  t h a t   t h e   s e a l i n g   of  t h e   i n n e r   s p a c e s   is   e n s u r e d  



f o r   r a t h e r   l o n g   t i m e s ,   e . g .   10  y e a r s .   T h e r e f o r e   t h e  

s a n d w i c h e d   f r a m e   m u s t   l a s t   u n a l t e r e d   f o r   an  e q u a l  

p e r i o d   of  t i m e .   As  a  m a t t e r   of  f a c t   t h e   a c t i o n   o f  

t h e   u l t r a - v i o l e t   r a y s   i s   p a r t i c u l a r l y   h a r m f u l   to   t h e  

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

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

d e f o r m a t i o n   of  t h e   i n n e r   f r a m e .   The  u n a l t e r i n g   o f  

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

is   v e r y   i m p o r t a n t   f o r   t h e   p r e s e n t   i n v e n t i o n   s i n c e  

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

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

s u b s t a n t i a l l y   n o t   e x p o s e d   to   d i r e c t   s u n l i g h t .   F u r t h e r m o r e  

i t   i s   w e l l   known  t h a t   r e l a t i v e l y   h i g h   t e m p e r a t u r e s  

can  d e v e l o p e   w i t h i n   t h e   two  g l a s s   s h e e t s   of  a  d o u b l e  

window  e x p o s e d   to   s u n - r a y s   due  to   t h e   g r e e n h o u s e   e f f e c t .  

As  a  c o n s e q u e n c e   t h e   wood  wou ld   t e n d   to   r e l e a s e   t h e  

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

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

d e c r e a s e s   d e t e r m i n i n g   i n a d m i s s i b l e   a e s t h e r i c a l   e f f e c t s .  

F i n a l l y   i t   is   to   be  c o n s i d e r e d   t h a t   l a r g e   d i f f e r e n c e s  

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

ly  in   w i n t e r ,   w i l l   t e n d   to   d e f o r m   t h e   i n n e r   f r a m e .  

The  l i s t e l s ,   h a v i n g   t h e   c h o o s e n   c r o s s - s e c t i o n ,  

a re   d r i e d   in  o v e n s   a t   a  t e m p e r a t u r e   h i g h e r   t h a n   1 0 0 ° C  

f o r   s e v e r a l   d a y s .   P r e f e r a b l y   t h e   l i s t e l s   a r e   k e p t  

a t   120°C  f o r   t e n   days   u n t i l   t h e i r   c o n t e n t   of  h u m i d i t y  

is   l o w e r   t h a n   5%  by  w e i g h t .   Then  t h e y   a r e   v a r n i s h e d  

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

r a y s   and  a r e   s t o r e d   in   c l o s e d   c o n t a i n e r s   w i t h   h y g r o s c o p i c a l  

s a l t s .   U s u a l l y   b e f o r e   s h i p m e n t   and  a c c o r d i n g   to   t h e  

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



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

f r a m e .   F i g .   3  shows  one  of   s u c h   g r o o v e s   f o r   t h e   b o t t o m  

l i s t e l   of  t h e   w indow  of   F i g .   1  and  f o r   l i s t e l s   h a v i n g  

an  o c t a g o n a l   c r o s s - s e c t i o n .  

A  s i m i l a r   g r o o v e   i s   c u t   in   t h e   t o p   l i s t e l   o v e r l y i n g  

t h e   f o r m e r   to   o b t a i n   a  s i m m e t r i c a l   l o o k i n g   of  t h e  

i n n e r   f r a m e .   The  g r o o v e s   a r e   c u t   by  means  of   an  a u t o m a t i c  

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

on  e a c h   s i d e   of   t h e   l i s t e l   t h a t   a d v a n c e s   by  s t e p s  

of  p r e f i x e d   l e n g t h   f o r   e a c h   c u t   so  as  to   o b t a i n   a  

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

a t   p r e d e t e r m i n e d   d i s t a n c e s   ( e . g .   20  or  25  cm) .   E a c h  

c u t t e r h e a d   can   be  a d v a n c e d   t r a n s v e r s a l l y   to   t h e   l e n g t h  

of   t h e   l i s t e l ,   by  a  d i s t a n c e   t h a t   i s   s h o r t e r   t h a n   i t s  

w i d t h .   A f t e r   p o s i t i o n i n g   t h e   l i s t e l ,   one  of  t h e   c u t t e r  

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

p a s s   t h r o u g h   t h e   l i s t e l   and   t h e n   i s   r e t u r n e d   to   t h e  

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

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

is   b r o u g h t   b a c k   to  t h e   i n o p e r a t i v e   p o s i t i o n .   By  t h i s  

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

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

" e m e r g i n g "   f r o m   t h e   l i s t e l   to  cu t   t h e   g r o o v e   c o m p l e t e l y  

w i t h   one  r u n .  

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

r e a l i z i n g   t h e   l o w e r   f l a t   s u r f a c e   10  of  t h e   g r o o v e ,   a n d  

two  i n c l i n e d   c u t t e r s   r e a l i z i n g   t h e   b e v e l i n g   of   s u r f a c e s  

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

t h e   l i s t e l .   In  c a s e   t h e   o r n a m e n t a l   i n n e r   f r a m e   w e r e  

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

e . g .   a  r o m b o i d a l   c r o s s - s e c t i o n ,   t h e y   w i l l   be  m a t c h e d  



by  s u i t a b l y   d i f f e r e n t   g r o o v e s ;  

The  w i d t h   of   t h e   g r o o v e s   is   a  l i t t l e   n a r r o w e r   t o  

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

s t r u c t u r e   f o r m s   a  s e l f - s u p p o r t i n g   r e t i c u l a t e .   In  a  

s u b s e q u e n t   s t a t i o n   a  p u n c h i n g   is   a p p l i e d   o v e r   s u r f a c e  

10  of  t h e   g r o o v e ,   c o n t a i n i n g   a  t r a d e   m a r k ,   r e f e r e n c e  

n u m b e r s ,   e t c .   The  m a c h i n e   i s   f e d   by  a  m a g a z i n e   h o l d i n g  

t h e   l i s t e l s   one  on  t h e   t o p   of   t h e   o t h e r   to   ge t   a  c o n t i n u o u s  

p r o d u c t i o n .  

In  o r d e r   to  a s s e m b l y   t h e   p a r t s   an  a l u m i n u m   s a s h  

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

s h e e t   3  i s   m o u n t e d .   The  s a s h   is   t h e n   p l a c e d   on  a  l e v e l  

s u r f a c e   and  t h e   wooden   s t r u c t u r e   is   f i t t e d   t h e r e i n .  

The  s e c o n d   or  t o p  g l a s s   s h e e t   2  is   f i n a l l y   s e c u r e d  

to  i t   s e a l i n g   t h e   s a s h   w i t h   g l a z i e r   p u t t y   or  e p o x y  

a d h e s i v e   8.  The  t e r m s   b o t t o m   and  t o p   a r e   u s e d   h e r e  

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

H y g r o s c o p y c a l   s a l t s   6  a r e   i n t r o d u c e d   i n t o   an  i n n e r  

s p a c e   of  t h e   s a s h   as  shown  in   F i g .   4,  b e f o r e   s e a l i n g  

t h e   a s s e m b l y .  

L i s t e l s   5  have   b e e n   d e s c r i b e d   as  l i s t e l s   made  b y  

a  h i g h   q u a l i t y   wood,   b u t   i t   i s   anyhow  p o s s i b l e   t o  

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

d e r i v e d   m a t e r i a l s   p r o v i d e d   t h a t   such   m a t e r i a l s   h a v e  

a  s u f f i c i e n t   r e s i s t a n c e   to   d e f o r m a t i o n s   when  e x p o s e d  

to  s u n - r a y s .   E m p l o y i n g   s u c h   a  t y p e   of  m a t e r i a l   i t   w i l l  

be  p o s s i b l e   to  . avo id   b e n d i n g s   t h a t   m i g h t   a p p e a r   i n  

t he   wood  a l o n g   i t s   g r a i n .  

F u r t h e r m o r e   t h e  g l a s s   s h e e t s   f o r m i n g   t h e   a s s e m b l y  

may  be  n o t   c o m p l e t e l y   t r a n s p a r e n t ,   b u t   s h a d e d   or  s o f t l y  

c o l o u r e d .   A l so   t h e   e m b o d i m e n t   i l l u s t r a t e d   of  t he   c o m p o s i t e  

a s s e m b l y   i s   no t   to   be  c o n s i d e r e d   as  l i m i t a t i v e   a n d  



t h e   s c o p e   of  t h e   i n v e n t i o n   e x t e n d s   to   t h e   o b v i o u s  

m o d i f i c a t i o n s   t h a t   w i l l   be  a p p a r e n t   to   t h e   s k i l l e d  

of  t h e   a r t .  



1.  A  c o m p o s i t e  g l a s s   a s s e m b l y   f o r   w i n d o w s   and  d o o r s  

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

s t r u c t u r e  ( 5 )   s a n d w i c h e d   b e t w e e n   two  or   more  f l a t  

g l a s s   s h e e t s C 2 , .   3 ) ,   s a i d   g l a s s   s h e e t s   b e i n g   s u p e r i m p o s e d  

to   e a c h   o t h e r   and  s p a c e d   a p a r t   by  means   of  a  s a s h  

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

s e a l e d .  

2.  A  c o m p o s i t e  g l a s s   a s s e m b l y   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   s a i d   s t r u c t u r e   c o m p r i s e s  

a  r e t i c u l a t e   of  wooden   l i s t e l s   (5)  j o i n e d   t o g e t h e r  

by  means  of  m a t c h i n g   g r o o v e s   (7)  and  f o r m i n g   an  i n n e r  

f r a m e   f o r   d e c o r a t i v e   and  r e i n f o r c i n g   p u r p o s e s .  

3.  A  c o m p o s i t e   g l a s s   a s s e m b l y   as  c l a i m e d   in   c l a i m  

2,  c h a r a c t e r i z e d   in   t h a t   s a i d   wooden   l i s t e l s   (5)  h a v e  

a  p o l y g o n a l   c r o s s - s e c t i o n   and  t h a t   t h e   a s s e m b l y   i s  

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

or  o u t e r   f r a m e   ( 4 ) .  

4.  A  p r o c e s s   f o r   m a n u f a c t u r i n g   a  c o m p o s i t e   g l a s s  

a s s e m b l y   f o r   w indows   and  d o o r s   i n c o r p o r a t i n g   a  w o o d e n  

s t r u c t u r e   s a n d w i c h e d -   b e t w e e n   two  g l a s s   s h e e t s ,   c h a r a c t e r i z  

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

-  c u t t i n g   a  wood  m a t e r i a l   to  o b t a i n   l i s t e l s   h a v i n g  

a  c h o s e n   c r o s s - s e c t i o n ;  

-  d r y i n g   t h e   l i s t e l s   in  an  oven  a t   a  t e m p e r a t u r e   h i g h e r  

t h a n   100°C  f o r   a t   l e a s t   e i g h t   days   to  r e d u c e   t h e  

c o n t e n t   of  m o i s t u r e   u n d e r   5%  by  w e i g h t   and  c o a t i n g  

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

to   t h e   a c t i o n   of  u l t r a - v i o l e t   r a y s ;  

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

t h e   l i s t e l s   in  o r d e r   to   j o i n t   t h e   l i s t e l s   to   f o r m  



a  s u b s t a n t i a l l y   f l a t   i n n e r   f r a m e ,   s a i d   g r o o v e s   b e i n g  

c u t   by  a  c o u p l e   of  . c u t t e r h e a d s ,   e a c h   p l a c e d   o n  

one  s i d e   of  t h e   l i s t e l ,   e a c h   of   t h e m  s u b s e q u e n t l y  

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

t h a n   t h e   w i d t h   of   t h e   l i s t e l ;  

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

a d s o r b i n g   s a l t s ;  

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

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

i n n e r   f r a m e   by  s u p e r i m p o s i n g   i t   to   t h e   g l a s s   s h e e t ;  

a n d  

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

i n t o   l o n g i t u d i n a l   s l o t s   of  t h e   s a s h   and  c l o s i n g  

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

l a t t e r   to   t h e   m e t a l   s a s h .  
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