
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

O  2 5 0   3 8 6  
A 2  

(fi)  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

C I - E 0 6 B   3 / 6 6  Int. Application  number:  87870002.0 

Date  of  filing:  06.01  .87 

Applicant:  GLORICALOR  N.V.,  Kortrijkstraat  168, 
B-8720  Kuurne  (BE) Priority:  21.03.86  BE  904452 

29.10.86  BE  905674 

Inventor:  Glorieux,  Pierre,  Ter  Coutere  10, 
B-8752  Bavikhove  (BE) 
Inventor:  Vandenbulcke,  Bruno,  Zonnekeer4, 
B-8500  Kortrijk  (BE) 

Date  of  publication  of  application:  23.12.87 
Bulletin  87/52 

Representative:  Dopchie,  Jean-Marc,  Kortrijks  Octrooi- 
en  Merkenbureau  -  K.O.B.  Conservatoriumplein  8, 
B-8500  Kortrijk  (BE) Designated  Contracting  States:  AT  BE  CH  DE  ES  FR  GB 

GRITLILUNLSE 

(§)  Transparent  heat  radiation  panel  based  on  glass. 

©  Transparent  heat  radiation  panel  based  on  glass,  compris- 
ing  one  or  more  sheets  of  glass  which  are  arranged  parallel  to 
each  other  and  at  least  one  glass  surface  of  which  is  provided 
with  a  thin  metal  layer  which  is  disposed  in  an  electric  circuit 
and  is  heated  by  the  Joule  effect,  characterized  by  a  second 
metal  layer  (5)  disposed  between  the  heated  metal  layer  (4)  and 
one  of  the  adjacent  areas,  a  screen  (23),  the  contact  strip  con- 
sisting  of  an  adhesive  tape  (25),  the  insulating  strips  (27)  be- 
tween  a  metal  layer  and  the  intermediate  section  (16),  and  by 
the  electric  power  supplied. 01 

<0 
00 

o  
U) 
CM 

Q. 
Ill 

ACTORUM  AG 



T i T L S   
M 0 ~ S . r x i O   - 0 2 5 0 3 8 6  

s e e   u'U;--  ; - - ^ -  

-  1  -  

" T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   b a s e d   on  g l a s s " .  

1  1  S  L>-~ 

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

of  two  or  more  s h e e t s   of  g l a s s   w h i c h   a r e   a r r a n g e d   p a r a l l e l  

5  to  e a c h   o t h e r ,   f o r   w i n d o w s   a n d / o r   o t h e r   g l a s s   s u r f a c e s ,  

on  one  or  more  of  t h e i r   s u r f a c e s   p r o v i d e d   w i t h   an  e x t r e m e l y  

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

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

w i t h i n   t he   c o n s t r u c t i o n   and  t h r o u g h   c o n t r o l   of  t he   p o w e r  

10  s u p p l i e d ,   h e a t   r a d i a t i o n   t a k e s   p l a c e   o v e r   t he   s u r f a c e  

of  s a i d   c o n s t r u c t i o n   on  one  or  b o t h   s i d e s .  

Such  a  t r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   i s  

s u i t a b l e   f o r   an  e n o r m o u s l y   wide  r a n g e   of  a p p l i c a t i o n s .  

Such  a p p l i c a t i o n s   can  be  b r o k e n   down  r o u g h l y   i n t o   a  n u m b e r  

15  of  g r o u p s .   A  f i r s t   a p p l i c a t i o n   g r o u p   i s   t h a t   w h e r e   t h e  

p a n e l   s e p a r a t e s   two  e n v i r o n m e n t s   f rom  e a c h   o t h e r   and  i m -  

p r o v e s   t he   h e a t   c o m f o r t   of  one  of  t h o s e   e n v i r o n m e n t s .  

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

p a n e l   i t s e l f   to  have   on  one  or  b o t h   s i d e s   a  t e m p e r a t u r e  

20  w h i c h   i s   h i g h e r   t h a n   t h a t   of  t he   o u t s i d e   e n v i r o n m e n t .  

F a l l i n g   w i t h i n   t h a t   f i r s t   a p p l i c a t i o n   g r o u p  

i s ,   f o r   e x a m p l e ,   the   use  of  t he   t r a n s p a r e n t   h e a t   r a d i a t i o n  

p a n e l   as  d o u b l e   or  t r i p l e   window  g l a z i n g   f o r   b u i l d i n g s .  

T h r o u g h   t h e i r   a c t i o n ,   t he   w i n d o w s ,   w h i c h   t r a d i t i o n a l l y  

25  a c t   as  c o l d   s u r f a c e s   and  t h u s   g i v e   r i s e   to  h e a t   l o s s e s ,  

c o n t r i b u t e   s u b s t a n t i a l l y   to  t he   i m p r o v e m e n t   of  h e a t   c o m f o r t  

in  a  b u i l d i n g   or  room.   I f   t h e r e   is   s u f f i c i e n t   g l a s s   s u r f a c e  

in  a  room,   the   g l a z i n g   can  even   a c t   as  t he   s o l e   h e a t  

s o u r c e   . 
30  The  p r i n c i p l e   of  s u c h   g l a z i n g   i s   known  :  a n  

e x t r e m e l y   t h i n ,   and  t h e r e f o r e   t r a n s p a r e n t ,   m e t a l   l a y e r  

is   p r o v i d e d   on  one  of  the   s u r f a c e s   of  one  of  t he   g l a s s  

p a n e l s   of  a  g l a z i n g   u n i t .   I f   t h i s   m e t a l   l a y e r   is  i n c o r p o -  

r a t e d   in  an  e l e c t r i c   c i r c u i t ,   i t s   low  t h i c k n e s s   c a u s e s  

35  i t   to  a c t   as  a  r e s i s t o r   and  t h u s   to  h e a t   up  due  to  t h e  
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J o u l e   e f f e c t .   H o w e v e r ,   t he   known  g l a z i n g   u n i t s   p r o d u c e d  
f o r   t h i s   p u r p o s e   s t i l l   g i v e   too   low  an  o u t p u t   to  be  a b l e  

to  c o m p e t e   w i t h   c l a s s i c   h e a t i n g   i n s t a l l a t i o n s   s u c h   a s  

e . g .   c e n t r a l   h e a t i n g   w i t h   h e a t i n g   o i l   or  gas  as  the   f u e l ,  
5  e l e c t r i c   h e a t i n g   w i t h   h e a t   a c c u m u l a t i o n   e l e m e n t s   e t c .  

E l e c t r i c i t y   c o n s u m p t i o n   i s   much  too  h i g h ,   on  the   one  h a n d ,  
and  t h e   l o s s e s   of  t h e   h e a t   g e n e r a t e d   in  t he   g l a z i n g   t o  

t h e   o u t s i d e   e n v i r o n m e n t   a r e   too  g r e a t ,   on  t he   o t h e r .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o d u c e   a  h e a t  
10  r a d i a t i o n   p a n e l   w h i c h   has   a  s u f f i c i e n t l y   h i g h   o u t p u t   f o r  

i t   to  be  u s e d   in   t he   fo rm  of  window  g l a z i n g   as  an  a d d i -  

t i o n a l   or  t h e   s o l e   h e a t   s o u r c e   f o r   a  r o o m .  
The  p r e s e n t   i n v e n t i o n ,   a  t r a n s p a r e n t   h e a t   r a d i a -  

t i o n   p a n e l ,   c o m p r i s i n g   s e v e r a l   s h e e t s   of  g l a s s ,   at   l e a s t  
15  one  g l a s s   s u r f a c e   of  w h i c h   i s   p r o v i d e d   w i t h   a  t h i n   h e a t e d  

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

i s   h e a t e d   up  by  t h e   J o u l e   e f f e c t ,   i s   c h a r a c t e r i z e d   b y  
t h e   e l e c t r i c   power   s u p p l i e d   to  t he   h e a t e d   m e t a l   l a y e r  
in  s u c h   a  way  t h a t   t he   t e m p e r a t u r e   of  s a i d   m e t a l   l a y e r  

20  i s   b e t w e e n   20  and  70  d e g . C ,   and  i s   s u c h   t h a t   h e a t   r a d i a t i o n  

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

p a n e l .  

The  power   s u p p l i e d   to  t h e   h e a t e d   m e t a l   l a y e r  

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

25  t h r o u g h   t h e   s e c t i o n   of  t he   s h e e t   of  g l a s s ,   to  c a u s e   h e a t  

e m i s s i o n   by  c o n v e c t i o n   a t   t he   e x t e r n a l   s u r f a c e s   of  t h e  

h e a t   r a d i a t i o n   p a n e l .   At  t h e s e   t e m p e r a t u r e s   t h e   m e t a l  

l a y e r   d o e s ,   h o w e v e r ,   c o n t i n u e   to  g i v e   o f f   a  l a r g e   q u a n t i t y ,  

of  h e a t   in  t h e   fo rm  of  r a d i a t i o n .   T h i s   h e a t   r a d i a t i o n  

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

m e t a l   l a y e r   to  t he   one  a d j a c e n t   a r e a   and  l e a v e s   p a r t i a l l y  

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

i t s   s u r f a c e s   e l e c t r o m a g n e t i c   r a y s ,   w i t h   a  w a v e l e n g t h   o f  
35  3  to  10  m i c r o n s ,   so  t h a t   a  p e r s o n   in  t he   r a d i a t i o n   a r e a  



0 2 5 0 3 8 6  

-  3...-  .:■ 

e x p e r i e n c e s   a  s e n s a t i o n   of  w a r m t h .  

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

to  t he   i n v e n t i o n   i s   f u r t h e r   c h a r a c t e r i z e d   by  a  s e c o n d  

m e t a l   l a y e r   b e t w e e n   t he   h e a t e d   m e t a l   l a y e r   and  one  o f  

5  the   a d j a c e n t   a r e a s .  

T h i s   s e c o n d   m e t a l   l a y e r   t h e r e b y   a c t s   as  a  r e -  

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

by  the   h e a t e d   m e t a l   l a y e r   and  d i r e c t e d   t o w a r d s   s a i d   s e c o n d  

m e t a l   l a y e r .   The  p a r t   of  t he   h e a t   r a d i a t i o n   w h i c h   i s   g e n e -  

10  r a t e d   by  the   h e a t e d   m e t a l   l a y e r   and  w h i c h   f a c e s   away  f r o m  

the   g l a s s   s u r f a c e   b e a r i n g   t he   h e a t e d   m e t a l   l a y e r   i s   t h u s  

r e f l e c t e d   and  j o i n s   t he   h e a t   r a d i a t i o n   w h i c h   i s   d i r e c t e d  

t h r o u g h   t he   g l a s s   s h e e t   b e a r i n g   t he   h e a t e d   m e t a l   l a y e r .  

The  end  r e s u l t   i s   t h a t   p r a c t i c a l l y   a l l   h e a t   r a d i a t i o n  

15  is   r e l e a s e d   a t   the   same  e x t e r n a l   s u r f a c e   of  t he   h e a t   r a d i a -  

t i o n   p a n e l .  
T h i s   h e a t   r a d i a t i o n   p a n e l   i s   s u i t a b l e   f o r   a 

wide   r a n g e   of  a p p l i c a t i o n s .  

The  mos t   o b v i o u s   a p p l i c a t i o n   i s   t h a t   in  w h i c h  

20  the   p r e s e n t   i n v e n t i o n   i s   used   in  t he   form  of  d o u b l e   o r  

t r i p l e   g l a s s   as  window  g l a z i n g .   P r o v i d e d   t h a t   t h e r e   i s  

a  s u f f i c i e n t l y   l a r g e   g l a s s   s u r f a c e ,   t h i s   c o n s t r u c t i o n  

can  f u l l y   or  p a r t i a l l y   e n s u r e   an  i n c r e a s e   in  or  m a i n t e n a n c e  

of  the   t h e r m a l   c o m f o r t   of  an  i n t e r i o r   e n v i r o n m e n t .  

25  Even  a t   t h e   r e l a t i v e l y   low  maximum  t e m p e r a t u r e  

to  w h i c h   the   h e a t e d   m e t a l   l a y e r   of  t he   t r a n s p a r e n t   h e a t  

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

m e t a l   l a y e r s   b e i n g   b r o k e n   o f f .   In  t he   a r r a n g e m e n t   in  w h i c h  

the   h e a t e d   m e t a l   l a y e r   and  the   r e f l e c t i n g   m e t a l   l a y e r  

30  f a c e   e a c h   o t h e r   w i t h   t h e i r   f r e e   s u r f a c e   and  have   o n l y   t h e  

c a v i t y   f i l l e d   w i t h   a i r   or  w i t h   some  o t h e r   s u i t a b l e   g a s  

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

b e t w e e n   the   two  m e t a l   l a y e r s   as  a  r e s u l t   of  t h e i r   p o t e n t i a l  

d i f f e r e n c e ,   and  the   two  l a y e r s   can  a c t   as  c a t h o d e   a n d  

35  a n o d e   w i t h   an  e x c h a n g e   of  f r e e   e l e c t r o n s .   In  o t h e r   w o r d s ,  
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t h e   l a y e r s   e x h a u s t   e a c h   o t h e r   and  in  t he   l o n g   run  c a n  
be  d e s t r o y e d ,   p a r t l y   u n d e r   t he   i n f l u e n c e   of  t e m p e r a t u r e .  

A l u m i n i u m ,   t h e   m a t e r i a l   g e n e r a l l y   u sed   f o r   t h e  
i n t e r m e d i a t e   s e c t i o n s   in  t he   c o n s t r u c t i o n   of  d o u b l e   o r  

5  t r i p l e   i n s u l a t i n g   g l a z i n g ,   a l s o   p r o d u c e s   a  number   of  p r o -  
b l e m s .   I f   t he   h e a t e d ,   c u r r e n t - c a r r y i n g   m e t a l   l a y e r   a n d  
t h e   r e f l e c t i n g ,   n o n - c u r r e n t - c a r r y i n g   m e t a l   l a y e r   a r e   f a c i n g  
e a c h   o t h e r   w i t h   t h e i r   f r e e   s u r f a c e ,   t he   a l u m i n i u m   p r o d u c e s  
d i r e c t   e l e c t r i c a l   c o n t a c t   b e t w e e n   t h e   c u r r e n t - c a r r y i n g  

10  and  the   n o n - c u r r e n t - c a r r y i n g   l a y e r .   T h i s   s h o u l d ,   of  c o u r s e ,  
be  a v o i d e d .  

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

15  The  h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n -  
t i o n ,   c o m p r i s i n g   s e v e r a l   s h e e t s   of  g l a s s ,   a t   l e a s t   o n e  
g l a s s   s u r f a c e   of  w h i c h   i s   p r o v i d e d   w i t h   a  t h i n   h e a t e d  
m e t a l   l a y e r   w h i c h   i s   d i s p o s e d   in  an  e l e c t r i c   c i r c u i t   a n d  
i s   h e a t e d   up  by  t he   J o u l e   e f f e c t ,   and  a  s e c o n d   m e t a l   l a y e r  

20  d i s p o s e d   a g a i n s t   a n o t h e r   g l a s s   s u r f a c e   b e t w e e n   the   h e a t e d  
m e t a l   l a y e r   and  the   o u t s i d e   e n v i r o n m e n t ,   i s   c h a r a c t e r i z e d  
by  an  i n s u l a t i n g   s c r e e n ,   p r e f e r a b l y   made  of  g l a s s ,   w h i c h  
i s   d i s p o s e d   b e t w e e n   the   two  m e t a l   l a y e r s .  

A n o t h e r   f e a t u r e   of  t h e   h e a t   r a d i a t i o n   p a n e l  
25  a c c o r d i n g   to  t he   i n v e n t i o n ,   w h i c h   is   b u i l t   up  in  t he   f o r m  

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

r u n n i n g   a l o n g   t h e i r   e d g e s ,   is   t h a t   a t   l e a s t   the   g l a s s  
s u r f a c e   c a r r y i n g   t h e   h e a t e d   m e t a l   l a y e r ,   and  p o s s i b l y  
a l s o   t h e   o t h e r   g l a s s   s u r f a c e s   c a r r y i n g   a  m e t a l   l a y e r ' ,  

30  h a v e   s t u c k   o n t o   them  a l l   t he   way  r o u n d   a  t h i n   i n s u l a t i o n  

s t r i p ,   c l o s e   to  t h e i r   e d g e ,   at   t he   l e v e l   of  the   p o i n t  
w h e r e   the   s e c t i o n   g o e s   when  the   s h e e t s ,   of  g l a s s   a r e   b e i n g  

put   t o g e t h e r .  

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   i s   to  p r o v i d e  
35  a  c o n t a c t   s t r i p   w h i c h   can  be  f i t t e d   in  a  s i m p l e   and  r e l a -  
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t i v e l y   c h e a p   way  on  two  o p p o s i t e   e d g e s   of  t he   h e a t e d   m e t a l  

l a y e r ,   in  s u c h   a  way  t h a t   s a i d   m e t a l   l a y e r   can  be  f i t t e d  

in  an  e l e c t r i c   c i r c u i t .  

The  h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  the   i n v e n -  

5  t i o n ,   wh ich   i s   p r o v i d e d   w i t h   a  c o n t a c t   s t r i p   o v e r   t h e  

l e n g t h   of  two  o p p o s i t e   s i d e s   of  t he   h e a t e d   m e t a l   l a y e r ,  

is   c h a r a c t e r i z e d   by  t he   c o n t a c t   s t r i p   w h i c h   c o n s i s t s   o f  

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

f i n i s h e d   w i t h   a  b a k e d - i n   s i l v e r   l a y e r   r u n n i n g   o v e r   o n e  

10  or  b o t h   e d g e s   of  t he   a d h e s i v e   t a p e   f rom  t he   top   s u r f a c e  

of  t he   a d h e s i v e   t a p e   to  t he   top   s u r f a c e   of  t h e   h e a t e d  

m e t a l   l a y e r .  

The  e m b o d i m e n t   of  t he   h e a t   r a d i a t i o n   p a n e l  

a c c o r d i n g   to  t he   i n v e n t i o n   d i s c u s s e d   so  f a r ,   n a m e l y   t h e  

15  d o u b l e   or  t r i p l e   g l a z i n g ,   b e l o n g s   to  the   e a r l i e r - m e n t i o n e d  

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

made  up  of  t h i s   h e a t   r a d i a t i o n   g l a z i n g   a r e   o b v i o u s .   F i r s t  

and  f o r e m o s t ,   t h e r e   a r e   a e s t h e t i c   a d v a n t a g e s   :  t he   r o o m s  

to  be  h e a t e d   a r e   no  l o n g e r   ■  d i s f i g u r e d   by  s p a c e - r e q u i r i n g  

20  h e a t i n g   e l e m e n t s   s u c h   as  c a s t   i r o n   r a d i a t o r s   or  e l e c t r i c  

h e a t i n g   e l e m e n t s .   On  t he   o t h e r   h a n d ,   the   h e a t i n g   c o m f o r t  

in  a  room  is   i m p r o v e d   by  t he   e l i m i n a t i o n   of  t he   c o l d   s u r -  

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

A n o t h e r   a p p l i c a t i o n   of  t he   h e a t   r a d i a t i o n   p a n e l  

25  a c c o r d i n g   to  t he   i n v e n t i o n   w i t h i n   t he   same  f i r s t   a p p l i c a -  

t i o n   g r o u p   i s   t h a t   in  wh ich   s e v e r a l   h e a t   r a d i a t i o n   p a n e l s  

a r e   used   to  c o n s t r u c t   an  a q u a r i u m   or  t e r r a r i u m .   Here   a g a i n ,  

the   a d v a n t a g e s   a r e   o b v i o u s .   In  t he   c a s e   of  an  a q u a r i u m ,  

fo r   e x a m p l e ,   the   w a t e r   i s   h e a t e d   up  e q u a l l y ,   no  u g l y  

30  h e a t i n g   e l e m e n t s   need   be  p l a c e d   in  t he   w a t e r ,   and  t h e r e  

a r e   no  s a f e t y   p r o b l e m s   l i k e   t h o s e   ; found   w i t h   t he   c l a s s i c  

w a t e r   h e a t i n g   s y s t e m s .  
An  e x a m p l e   of  the   a b o v e - m e n t i o n e d   s e c o n d   a p p l i c a -  

t i o n   g r o u p   i s   t h a t   whe re   t he   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g  

35  to  the   i n v e n t i o n   i s   s e t   up  in  f r o n t   o f ,   b e h i n d   or  a r o u n d  
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a  m i r r o r   g l a s s .   Such  a  m i r r o r   hung  in  a  b a t h r o o m ,   d u e  

to  i t s   t e m p e r a t u r e   b e i n g   h i g h e r   t h a n   the   b a t h r o o m   e n v i r o n -  

m e n t ,   w i l l   no t   become  s t e a m e d   up  when  t he   b a t h r o o m   a i r  

c o n t a i n s   a  h i g h   l e v e l   of  m o i s t u r e .   Such  a  m i r r o r   c a n ,  
5  h o w e v e r ,   a l s o   a c t   as  a  h e a t   s o u r c e .  

A n o t h e r   e x a m p l e   f rom  the   s e c o n d   a p p l i c a t i o n  

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

to  t he   i n v e n t i o n   i s   u s e d   as  the   g l a z i n g   o f ,   f o r   e x a m p l e ,  

a  t r a f f i c   c o n t r o l   t o w e r .   By  d i r e c t i n g   o u t w a r d s   a l l   o r  

10  p a r t   of  t he   h e a t   r a d i a t i o n ,   one  p r e v e n t s   t h o s e   w i n d o w s  

f r o m ,   f o r   e x a m p l e ,   f r e e z i n g   or  s t e a m i n g   up,  so  t h a t   s e e i n g  

ou t   of  them  is   e n s u r e d   in  a l l   w e a t h e r   c o n d i t i o n s .  

As  e x a m p l e s   w i t h o u t   any  l i m i t i n g   c h a r a c t e r ,  

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

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

t h e   i n v e n t i o n ,   to  i n d i c a t e   f u r t h e r   f e a t u r e s   and  a d v a n t a g e s  
of  t h e   i n v e n t i o n .   T h i s   d e s c r i p t i o n   r e f e r s   to  t h e   a t t a c h e d  

f i g u r e s ,   in  w h i c h   : 

F i g .   1  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  

20  r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n t i o n ,   in  t he   f o r m  

of  d o u b l e   g l a z i n g .  

F i g .   2  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  

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

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

25  F i g .   3  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  

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

of  t r i p l e   g l a z i n g .  

F i g .   4  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  

r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n t i o n   w h i c h   r e l e a s e s   " 

30  e q u a l   r a d i a t i o n   on  b o t h   s i d e s .  

F i g .   5  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  

r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n t i o n   w h i c h   i s   p r o -  
c e s s e d   as  a  m i r r o r .  

F i g .   6  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   of  a  h e a t  
35  r a d i a t i o n   p a n e l   a c c o r d i n g   to  the   i n v e n t i o n   w h i c h   i s   p r o -  



0 2 5 0 3 8 6  

-  7  - "  

c e s s e d   in  a n o t h e r   c o n s t r u c t i o n   to  a  m i r r o r .  

F i g .   7  i s   a  d i s m a n t l e d ,   s c h e m a t i c   p e r s p e c t i v e  

view  of  a  c o r n e r   of  t he   g l a s s   s h e e t   b e a r i n g   t he   h e a t e d  

m e t a l   l a y e r .  

5  •  F i g .   8  is   a  s c h e m a t i c   c r o s s   s e c t i o n   of  an  e d g e  

of  a  h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n t i o n   d e -  

s i g n e d   as  d o u b l e   g l a z i n g ,   w i t h o u t   s c r e e n .  

F i g .   9  is   a  d i s m a n t l e d ,   s c h e m a t i c   p e r s p e c t i v e  

view  of  p a r t   of  t he   edge   of  t he   g l a s s   s h e e t   b e a r i n g   t h e  

10  h e a t e d   m e t a l   l a y e r ,   w i t h   a  s c r e e n   on  i t .  

A  f i r s t   e m b o d i m e n t   of  t he   h e a t   r a d i a t i o n   p a n e l  

a c c o r d i n g   to  the   i n v e n t i o n   i s   shown  in  F i g .   1.  D o u b l e  

g l a z i n g   s e p a r a t i n g   an  i n t e r i o r   e n v i r o n m e n t   ( 1 1 )   f rom  a n  

e x t e r i o r   e n v i r o n m e n t   (6)   is   p r o d u c e d   on  the   b a s i s   of  t w o  

15  s h e e t s   of  g l a s s   (1)   and  (2)   w h i c h   a r e   d i s p o s e d   p a r a l l e l  

to  e a c h   o t h e r   and  w h i c h   have   a  c a v i t y   (3)   b e t w e e n   t h e m .  

The  i n n e r   g l a s s   s h e e t   (2)   b e a r s   the   h e a t e d   m e t a l   l a y e r  

( 4 ) ,   t he   o u t e r   s h e e t   (1)   b e a r s   the   r e f l e c t i n g   m e t a l   l a y e r  

( 5 ) .  

20  A  f i r s t   p o s s i b i l i t y   f o r   i n c o r p o r a t i o n   of  t h e  

heat,   r a d i a t i o n   p a n e l   a c c o r d i n g   to  the   i n v e n t i o n   in  t r i p l e  

g l a z i n g   i s   to  s e t   up  a  t h i r d   g l a s s   s h e e t   p a r a l l e l   to  t h e  

o u t e r m o s t   g l a s s   s h e e t   (1)   of  t he   d o u b l e   g l a z i n g ,   w i t h  

b e t w e e n   them  a g a i n   a  s e a l e d   c a v i t y .  

25  A n o t h e r   f e a t u r e   of  the   h e a t   r a d i a t i o n   p a n e l  

a c c o r d i n g   to  t he   i n v e n t i o n   i s   t h a t   d i s p o s e d   b e t w e e n   t h e  

two  m e t a l   l a y e r s   is   a  s c r e e n   w h i c h   a c t s   as  a  d i e l e c t r i c .  

S a i d   s c r e e n   i s   p r e f e r a b l y   a  g l a s s   s h e e t   ( 23 )   w h i c h   i n  

t he   c a s e   of  d o u b l e   g l a z i n g   s e p a r a t i n g   an  e x t e r i o r   e n v i r o n -  

30  ment  (6)  f rom  an  i n t e r i o r   e n v i r o n m e n t   ( 1 1 )   ( F i g .   2)  i s  

p l a c e d   in  t he   c a v i t y   (3)   a g a i n s t   -  the   f r e e   s u r f a c e   of  t h e  

h e a t e d   m e t a l   l a y e r   ( 4 ) .   The  g l a s s   s h e e t   (23)   s c r e e n s   o f f  

the   f r e e   s u r f a c e   of  the   h e a t e d   m e t a l   l a y e r   (4)   in  i n s u l a -  

t i n g   f a s h i o n   and  t h u s   p r e v e n t s   the   e x c h a n g e   of  f r e e   e l e c -  

35  t r o n s   b e t w e e n   the   h e a t e d   and  the   r e f l e c t i n g   m e t a l   l a y e r s  
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(4)   and  ( 5 ) .   S a i d   g l a s s   s h e e t   (23)   a l s o   a c t s   as  an  a d d i -  
t i o n a l   c o o l i n g   e l e m e n t   wh ich^   t o g e t h e r   w i t h   t he   i n n e r m o s t  
g l a s s   s h e e t   ( 2 ) ,   a b s o r b s   t h e   h e a t   of  t he   h e a t e d   m e t a l  
l a y e r   and  t h u s   p r e v e n t s   t h e   t e m p e r a t u r e   of  t he   c a v i t y  

5  f rom  r i s i n g   too  h i g h .   The  g l a s s   s h e e t   (23)   can  be  f i x e d  
a g a i n s t   the   i n n e r m o s t   g l a s s   s h e e t   (2)  w i t h   a  known  t r a n p a -  
r e n t   a d h e s i v e   or  w i t h   t he   known  s y s t e m s   of  l a m i n a t i o n .  

T h i s   c o n s t r u c t i o n   can  a l s o   be  u s e f u l   f o r   i n -  
c r e a s i n g   the   g l a s s   t h i c k n e s s   of  a  g l a s s   w a l l .   T h i s   c a n  

10  be  b e n e f i c i a l ,   f o r   e x a m p l e ,   f o r   t h o s e   f a c e s   of  a q u a r i a  
and  t e r r a r i a   w h i c h   have   to  r e s i s t   to  a  g r e a t   p r e s s u r e .  
S i n c e   g l a s s   p r o v i d e d   w i t h   a  m e t a l   l a y e r   is   a v a i l a b l e   o n l y  
in  l i m i t e d   t h i c k n e s s e s ,   a  t h i c k   g l a s s   s h e e t   can  be  s t u c k  
to  one  of  t h e   g l a s s   s h e e t s   b e a r i n g   a  m e t a l   l a y e r ,   in  o r d e r  

15  to  i n c r e a s e   t he   s t r e n g t h   of  t h e   w h o l e   c o n s t r u c t i o n .  
In  a  s e c o n d   p o s s i b i l i t y   f o r   i n c o r p o r a t i n g   t h e  

r a d i a t i o n   p a n e l   a c c o r d i n g   to  t he   i n v e n t i o n   in  t r i p l e   g l a -  
z i n g ,   t he   a d d i t i o n a l   g l a s s   s h e e t   can  be  a v o i d e d   by  t h e  
f o l l o w i n g   c o n s t r u c t i o n .   The  h e a t e d   m e t a l   l a y e r   (4)  ( F i g .  

20  3)  r e s t s   on  t h e   o u t s i d e   of  t he   i n n e r m o s t   g l a s s   s h e e t   ( 2 ) ,  
t h e n   f o l l o w e d   by  -  t o w a r d s   t he   o u t s i d e   -  t he   f i r s t   c a v i t y  
(3)   and  t h e   m i d d l e   g l a s s   s h e e t   (24)   w h i c h   on  i t s   o u t s i d e  
b e a r s   t he   r e f l e c t i n g   m e t a l   l a y e r   ( 5 ) .   T h i s   is  t h e n   f o l l o w e d  
by  t he   s e c o n d   c a v i t y   (3)   and  the   o u t e r m o s t   g l a s s   s h e e t  

25  ( 1 ) .   The  m i d d l e   g l a s s   s h e e t   (24)   a c t s   in  t h i s   c o n s t r u c t i o n  
as  a  s c r e e n   and  as  a  c a r r i e r   of  t he   r e f l e c t i n g   m e t a l   l a y e r  
( 5 ) .   The  r e f l e c t i n g   m e t a l   l a y e r   (5)  can  a l s o   be  s e t   up 
a g a i n s t   the   i n n e r   s u r f a c e   of  t he   o u t e r m o s t   g l a s s   s h e e t .  

F i g .   4  shows  an  a r r a n g e m e n t   wh ich   e m i t s   e q u a l  
30  r a d i a t i o n   on  b o t h   s i d e s .   A  s e c o n d   g l a s s   s h e e t   (32)   i s  

i n d i s s o l u b l y   j o i n e d   to  t he   b e a r i n g   g l a s s   s h e e t   (8)  w i t h  
the   h e a t e d   m e t a l   l a y e r   (4)   by  means   of  a  known,   t r a n s p a r e n t  
a d h e s i v e   or  by  t he   known  s y s t e m s   of  l a m i n a t i o n .   T h i s   c o m p o -  
s i t i o n   w i l l   be  used   in  a r r a n g e m e n t s   w h e r e   t h i s   is   n e c e s s a r y  

35  f o r   s a f e t y   r e a s o n s .  
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A n o t h e r   p o s s i b l e   a r r a n g e m e n t   of  t he   r a d i a t i o n  

p a n e l   a c c o r d i n g   to  the   i n v e n t i o n   i s   t h a t   in  w h i c h   t h e  

p a n e l   is   i n c o r p o r a t e d   in  a  m i r r o r   ( F i g s .   5  and  6 ) .   A  g l a s s  

s h e e t   (8)  w i t h   a  h e a t e d   m e t a l   l a y e r   (4)   is   e i t h e r   p l a c e d  

5  a g a i n s t   or  in  f r o n t   of  a  m i r r o r   g l a s s   ( 3 3 )   ( F i g .   5 ) ,   o r  

the   m i r r o r   g l a s s   (33)  i s   p l a c e d   b e h i n d   and  a g a i n s t   a  g l a s s  

s h e e t   (8)  w i t h   a  r e f l e c t i n g   m e t a l   l a y e r   ( 5 ) ,   w i t h   in  f r o n t  

of  i t   -  w i t h   a  c a v i t y   (3)   b e t w e e n   -  t he   g l a s s   s h e e t   ( 8 )  

b e a r i n g   the   m e t a l   l a y e r   (4)   ( F i g .   6 ) .  

10  In  o r d e r   t h a t   t he   h e a t e d   m e t a l   l a y e r   can  b e  

i n c o r p o r a t e d   in  an  e l e c t r i c   c i r c u i t ,   s a i d   m e t a l   l a y e r ,  

or  the   b e a r i n g   g l a s s   s h e e t ,   must   be  p r o v i d e d   w i t h   a  c o n -  

t a c t   s t r i p   o v e r   the   l e n g t h   of  two  o p p o s i t e   s i d e s .   S a i d  

c o n t a c t   s t r i p s   p e r m i t   c o n t a c t   w i t h   one  or  more  c u r r e n t -  

15  c a r r y i n g   c a b l e s ,   on  the   one  h a n d ,   and  d i s t r i b u t e   the   c u r -  

r e n t   o v e r   t he   l e n g t h   of  the   h e a t e d   m e t a l   l a y e r ,   on  t h e  

o t h e r .  

S a i d   c o n t a c t   s t r i p   ( F i g .   7)  c o m p r i s e s   an  a d h e s i v e  

t a p e   ( 2 5 ) ,   made  of  an  e l & c t r i c a l l y   c o n d u c t i n g   m a t e r i a l ,  

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

(4)   a l o n g   the   edge   of  t he   b e a r i n g   g l a s s   s h e e t   ( 8 ) .   T h e  

c o n t a c t   s t r i p   i s   f i n i s h e d   w i t h   a  b a k e d - i n   s i l v e r   p a s t e  

l a y e r   (26 )   on  one  or  b o t h   of  i t s   l o n g e s t   e d g e s .   T h i s   s i l v e r  

p a s t e   l a y e r   (26 )   is   s p r e a d   ou t   o v e r   the   edge   of  the   a d h e -  

25  s i v e   t a p e   ( 2 5 )   up.  to  the   h e a t e d   m e t a l   l a y e r   and  i s   t h e n  

b a k e d   i n ,   so  t h a t   t he   s i l v e r   d i f f u s e s   b o t h   in  t he   m e t a l  

of  the   a d h e s i v e   t a p e   (25 )   and  in  t he   m e t a l   l a y e r   ( 4 ) ,  

and  t h e r e b y   i n c r e a s e s   t he   e l e c t r i c a l   c o n t a c t   b e t w e e n   t h e  

two  m e t a l s .   In  F i g .   7  one  s i l v e r   p a s t e   l a y e r   ( 2 6 )   is  s h o w n  

30  by  a  s o l i d   l i n e ,   and  the   p o s s i b l e   s e c o n d   s i l v e r   p a s t e  

l a y e r   (26 )   is  shown  by  a  d o t t e d ;   l i n e .  

T h e r e   r e m a i n s   t he   p r o b l e m   of  t he   i n t e r m e d i a t e  

s e c t i o n s   w h i c h   in  t he   c o n s t r u c t i o n   of  d o u b l e   or  t r i p l e  

g l a s s   h o l d   t he   g l a s s   s h e e t s   a p a r t   a t   t h e i r   e d g e s ,   f o r m  

35  the   s i d e   l i m i t   of  t he   e n c l o s e d   c a v i t i e s   and ,   t o g e t h e r  
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w i t h   e l a s t i c   s e a l i n g   m e a n s ,   e n s u r e   t h a t   s a i d   c a v i t y   i s  
h e l d   h e r m e t i c a l l y   s e a l e d .   The  m a t e r i a l   wh ich   i s   most   s u i -  
t a b l e   f o r   t h e s e   i n t e r m e d i a t e   s e c t i o n s   i s   a l u m i n i u m ,   b u t  
i t   i s   e l e c t r i c a l l y   c o n d u c t i n g .   The  e l a s t i c   s e a l i n g   m e a n s  

5  w h i c h   a r e   p r o v i d e d   b e t w e e n   t he   i n t e r m e d i a t e   s e c t i o n   a n d  
t he   g l a s s   s u r f a c e   do  no t   g u a r a n t e e   a b s o l u t e   e l e c t r i c a l  
i n s u l a t i o n ,   so  t h a t   i f   a l u m i n i u m   i s   used   f o r   t he   i n t e r m e -  
d i a t e   s e c t i o n s   of  h e a t   r a d i a t i o n   p a n e l s   a c c o r d i n g   to  t h e  
i n v e n t i o n ,   e l e c t r i c a l   c o n t a c t   b e t w e e n   the   h e a t e d ,   c u r r e r i t -  

10  c a r r y i n g   m e t a l   l a y e r   and  the   r e f l e c t i n g   m e t a l   l a y e r   i s  
n o t   r u l e d   o u t .  

For   t h a t   r e a s o n   the   h e a t   r a d i a t i o n   p a n e l   a c c o r -  
d i n g   to  t h e   i n v e n t i o n   i s   p r o v i d e d ,   at  l e a s t   o v e r   t he   f u l l  
l e n g t h s   of  t h e   e d g e s   of  the   g l a s s   s h e e t   b e a r i n g   the   h e a t e d  

15  m e t a l   l a y e r ,   and  p o s s i b l y   o v e r   . t h o s e   of  t he   g l a s s   s h e e t  
b e a r i n g   t he   r e f l e c t i n g   m e t a l   l a y e r   -  at   l e a s t   i f   i t   i s  
f a c i n g   t h e   h e a t e d   m e t a l   l a y e r   -  w i t h   a  n a r r o w   g l a s s   s t r i p  
( 2 7 )   ( F i g .   7)  s t u c k   a g a i n s t   t h e   g l a s s   s h e e t .   Along  t h e  
e d g e s   w i t h   a  c o n t a c t   s t r i p   t h i s   g l a s s   s t r i p   (27)   p a r t i a l l y  

20  c o v e r s   t he   a d h e s i v e   t a p e   ( 2 5 )   and  l e a v e s   i t s   f r e e   o v e r  
a  s h o r t   d i s t a n c e   of  i t s   w i d t h   on  the   o u t s i d e   of  t he   f r a m e  
w h i c h   t h e   g l a s s   s t r i p s   (27 )   fo rm  t o g e t h e r .   Along   t he   e d g e s  
w i t h o u t   c o n t a c t   s t r i p   t he   g l a s s   s t r i p   (27 )   is  g l u e d   d i r e c t -  

ly   to  t h e   h e a t e d   m e t a l   l a y e r .   In  t he   c o r n e r s   (28 )   t h e  

25  g l a s s   s t r i p s   ( 2 7 )   j o i n   t o g e t h e r   p e r f e c t l y ,   so  t h a t   t h e y  
fo rm  a  f r a m e   a l l   t h e   way  r o u n d ,   a  c e r t a i n   d i s t a n c e   a w a y  
f rom  the   edge   of  t h e   g l a s s   s h e e t .  

For  a  c l o s e - f i t t i n g   c o n s t r u c t i o n   of  t he   e d g e s  
of  t h e   h e a t   r a d i a t i o n   p a n e l s ,   w h i c h   i s   p r o d u c e d   in  t h e .  

30  fo rm  of  d o u b l e   or  t r i p l e   g l a z i n g ,   or  in  any  o t h e r   f o r m  
w i t h   a  c a v i t y   w h i c h   i s   to  be  h e r m e t i c a l l y   s e a l e d ,   t h e  
m e t a l   l a y e r   must   be  r e m o v e d   o v e r   a  s t r i p   (29 )   a l o n g   t h e  
edge   of  t h e   g l a s s   s h e e t   (8)  ( F i g .   7 ) ,   in  o r d e r   to  p e r m i t  
d i r e c t   a d h e s i o n   of  t h e   e l a s t i c   s e a l i n g   means   to  t he   g l a s s .  

35  One  edge   of  a  h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g  
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to  the   i n v e n t i o n   d e s i g n e d   as  d o u b l e   g l a z i n g ,   w i t h o u t  

s c r e e n ,   t h e n   l o o k s ,   fo r   e x a m p l e ,   as  f o l l o w s   ( F i g .   8 ) .  

The  g l a z i n g   s e p a r a t e s   an  i n t e r i o r   e n v i r o n m e n t   (11)   f r o m  

an  e x t e r i o r   e n v i r o n m e n t   (6)   and  c o m p r i s e s   f rom  i n s i d e  

5  to  o u t s i d e   the   i n n e r m o s t   g l a s s   s h e e t   ( 2 ) ,   the   h e a t e d   m e t a l  

l a y e r   ( 4 ) ,   t he   c a v i t y   ( 3 ) ,   t he   r e f l e c t i n g   m e t a l   l a y e r  

( 5 ) ,   and  the   o u t e r m o s t   g l a s s   s h e e t   ( 1 ) .   The  a d h e s i v e   t a p e  

(25 )   is   s t u c k   o n t o   the   h e a t e d   m e t a l   l a y e r   ( 4 ) .   D i f f u s e d  

in  ove r   t he   top   edge   of  s a i d   a d h e s i v e   t a p e   (25 )   is   a  s i l v e r  

10  l a y e r   ( 2 6 ) .   The  c o n t i n u o u s   g l a s s   s t r i p   (27 )   is  s t u c k  

a g a i n s t   one  or  b o t h   -  h e r e   on  b o t h   -  of  t he   g l a s s   s h e e t  

(2)   and  ( 1 ) ,   a g a i n s t   t he   i n s i d e   at  t he   same  h e i g h t .   T h e  

a l u m i n i u m   i n t e r m e d i a t e   s e c t i o n   (16 )   goes   b e t w e e n   t h e s e  

g l a s s   s t r i p s   ( 2 7 ) .   B e t w e e n   the   s i d e   edge   of  t he   i n t e r -  

15  m e d i a t e   s e c t i o n   (16 )   and  the   g l a s s   s t r i p   (27 )   t h e r e   i s  

a  s e a l i n g   p l u g   ( 1 8 ) .   Under   the   s e a l i n g   p l u g   ( 1 8 )   a n d  

the   i n t e r m e d i a t e   s e c t i o n   (16)   t he   c a v i t y   is   f i l l e d   w i t h  

a  s e a l i n g   a g e n t   ( 1 9 ) .   U n d e r n e a t h   t he   g l a s s   s h e e t s   ( 2 )  

and  ( 1 ) ,   the   m e t a l   l a y e r   i s   r e m o v e d   o v e r   a  s t r i p   ( 2 9 ) ,  

20  so  t h a t   t he   s e a l i n g   a g e n t   (19 )   comes  i n t o   d i r e c t   c o n t a c t  

t h e r e   w i t h   t he   g l a s s .   The  w h o l e   c o n s t r u c t i o n   i s   f i n i s h e d  

w i t h   an  a l u m i n i u m   c l a m p i n g   s e c t i o n   (20 )   w h i c h   e n c l o s e s  

the   two  g l a s s   s h e e t s   (2)   and  (1)   a l l   the   way  r o u n d   a l o n g  

the   e d g e s .  

25  I t   goes   w i t h o u t   s a y i n g   t h a t   when  t he   h e a t e d  

m e t a l   l a y e r   (4)   is   c o v e r e d   w i t h   a  s c r e e n   (23 )   ( F i g .   2 ) ,  

no  g l a s s   s t r i p   (27)   is   n e e d e d   on  t h a t   s i d e   of  the   c a v i t y  

(3)   ( F i g .   8)  as  an  i n s u l a t o r   b e t w e e n   the   m e t a l   l a y e r   ( 4 )  

and  the   i n t e r m e d i a t e   s e c t i o n   ( 1 6 ) ,   s i n c e   s a i d   i n t e r m e d i a t e  

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

In  the   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  t h e  

i n v e n t i o n   t he   use  of  a l u m i n i u m   fo r   t he   i n t e r m e d i a t e   s e c -  

t i o n s   is   t h u s   s t i l l   p o s s i b l e ,   and  t h i s   g i v e s   t he   a d v a n t a g e  

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

35  c o n d u c t i n g ,   can  be  e a r t h e d   fo r   s a f e t y   r e a s o n s .  
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The  c o n t a c t   on  t he   c o n t a c t   s t r i p   can  be  m a d e  

in  t he   c l a s s i c   way  by  s o l d e r i n g   on  of  t he   end  of  one  o r  

more  e l e c t r i c   c a b l e s .   Wi th   t he   c u r r e n t   g l a s s   m e a s u r e m e n t s  

one  c o n t a c t   p o i n t   per   c o n t a c t   s t r i p   i s   s u f f i c i e n t .   I n  

5  t h e   c a s e   of  t h e   c o n s t r u c t i o n   w i t h   t he   g l a s s   s t r i p s   ( 2 7 )  

( F i g .   7)  t h e y   mus t   be  p r o v i d e d   w i t h   a  r e c e s s   (30)   at   t h e  

p l a c e   w h e r e   t h e   c o n t a c t   p o i n t   ( 2 2 )   g o e s ,   so  t h a t   h e r e  

w o u l d   be  s u f f i c i e n t   s p a c e   to  s o l d e r   t he   end  of  t he   e l e c -  

t r i c   c a b l e   ( 2 1 )   o n t o   t h e   a d h e s i v e   t a p e   ( 2 5 ) .  

10  A n o t h e r   p o s s i b i l i t y   f o r   m a k i n g   t he   c o n t a c t   o n  

t h e   c o n t a c t   s t r i p   i s   p r o p o s e d   in  F i g .   9.  The  p a r t   of  t h e  

a d h e s i v e   t a p e   (25 )   p r o j e c t i n g   f rom  u n d e r   t h e   s c r e e n   ( 2 3 )  

is   r o l l e d   r o u n d   a  c o p p e r   c a b l e   ( 2 1 ) ,   r u n n i n g   o v e r   t h e  

e n t i r e   or  p a r t   of  t he   l e n g t h   of  t he   a d h e s i v e   t a p e   ( 2 5 > .  

15  T h i s   means   t h a t   no  h e a t   t r e a t m e n t   is   n e e d e d   to  o b t a i n  

t h e   c o n t a c t   p o i n t s .   The  w h o l e   u n i t   may  be  f i n i s h e d   w i t h  

a  n o n - c o n d u c t i n g   c o v e r   ( 3 1 ) .   I t   g o e s   w i t h o u t   s a y i n g   t h a t  

t h i s   fo rm  of  c o n t a c t   i s   a l s o   p o s s i b l e   in  t he   c a s e   of  t h e  

g l a s s   s t r i p s   (27)   ( F i g .   8 ) .  

20  I t   i s   c l e a r   t h a t   t he   p r e s e n t   i n v e n t i o n   o f f e r s  

an  e n o r m o u s   r a n g e   of  p o s s i b i l i t i e s .   The  h e a t   r a d i a t i o n  

p a n e l   can  be  used   f o r   a  l a r g e   number   of  a p p l i c a t i o n s .   Some 

of  them  have   a l r e a d y   been   p u t   f o r w a r d   h e r e   :  d o u b l e   o r  

t r i p l e   g l a z i n g   w h i c h   can  be  used   f o r   t he   h e a t   c o m f o r t  

25  of  an  i n t e r i o r   e n v i r o n m e n t ,   use  in  a q u a r i a ,   and  the   f i t t i n g  

in  a  m i r r o r .   I t   i s   n o t ,   h o w e v e r ,   w i t h i n   t he   s c o p e   of  t h i s  

d e s c r i p t i o n   to  g i v e   an  e n u m e r a t i o n   of  a l l   p o s s i b l e   a p p l i -  

c a t i o n s   . 

30  
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CLAIMS. 

1.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   b a s e d   on  g l a s s ,   c o m -  

p r i s i n g   one  or  more  s h e e t s   of  g l a s s   w h i c h   a r e   a r r a n g e d  

p a r a l l e l   to  e a c h   o t h e r   and  a t   l e a s t   one  g l a s s   s u r f a c e  

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

is   d i s p o s e d   in  an  e l e c t r i c   c i r c u i t   and  i s   h e a t e d   by  

the   J o u l e   e f f e c t ,   c h a r a c t e r i z e d   i n  

t h a t   t he   maximum  t e m p e r a t u r e   of  s a i d   m e t a l   l a y e r  

is  b e t w e e n   20  and  70  d e g . C ,   and  i s   such   t h a t   h e a t  

10  r a d i a t i o n   is   r e l e a s e d   a t   t he   e x t e r n a l   s u r f a c e s   o f  

the   h e a t   r a d i a t i o n   p a n e l .  

2.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   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   i n   t h a t   t h e  

power   s u p p l i e d   on  the   m e t a l   l a y e r   i s   s u c h   t h a t   t h e  

15  t e m p e r a t u r e   of  t he   h e a t   r a d i a t i o n   p a n e l   i s   45  d e g r e e s  

C. 

3.  T r a n s p a r e n t ,   h e a t   r a d i a t i o n   p a n e l   b a s e d   on  g l a s s ,   c o m -  

p r i s i n g   one  or  more  s h e e t s   of  g l a s s   w h i c h   a r e   a r r a n g e d  

p a r a l l e l   to  e a c h   o t h e r   and  at   l e a s t   one  g l a s s   s u r f a c e  

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

is  d i s p o s e d   in  an  e l e c t r i c   c i r c u i t   and  i s   h e a t e d   b y  

the   J o u l e   e f f e c t ,   c h a r a c t e r i z e d   i n  

t h a t   a  s e c o n d   m e t a l   l a y e r   (5)   is  d i s p o s e d   b e t w e e n  

the  h e a t e d   m e t a l   l a y e r   (4)   and  one  of  the   a r e a s   a d j a -  

25  c e n t   to  t he   h e a t   r a d i a t i o n   p a n e l .  

4.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

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

to  each   o t h e r   w i t h   a  c a v i t y   b e t w e e n   e a c h   of  t h e m ,  

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

30  m e t a l   l a y e r   (4)   is   d i s p o s e d   on  a  g l a s s   s u r f a c e   f a c i n g  

a  c a v i t y ,   and  t he   s e c o n d   m e t a l   l a y e r   (5)   is   d i s p o s e d  

on  a n o t h e r   g l a s s   s u r f a c e   f a c i n g   a  c a v i t y .  

5.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

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

35  to  e a c h   o t h e r   w i t h   b e t w e e n   them  a  c a v i t y ,   or  t h r e e  
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g l a s s   s h e e t s   a r r a n g e d   p a r a l l e l   to  e a c h   o t h e r   w i t h  

b e t w e e n   them  two  c a v i t i e s ,   c h a r a c t e r i -  

z e d   i n   t h a t   t h e   h e a t e d   m e t a l   l a y e r   ( 4 )  

i s   d i s p o s e d   on  t he   one  g l a s s   s u r f a c e   f a c i n g   a  c a v i t y ,  

5  and  the   s e c o n d   m e t a l   l a y e r   (5)   i s   d i s p o s e d   on  t h e  

o t h e r   g l a s s   s u r f a c e   f a c i n g   the   same  c a v i t y .  

6.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

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

i s   an  a d d i t i o n a l   e l e c t r i c a l l y   i n s u l a t i n g   s c r e e n   ( 2 3 )  

10  d i s p o s e d   b e t w e e n   t he   two  m e t a l   l a y e r s .  

7.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

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

s c r e e n   (23)   is   made  of  g l a s s .  

8  " T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

15  6  or  7,  c h a r a c t e r i z e d   i n   t h a   t  

t he   s c r e e n   (23 )   i s   s e t   up  a g a i n s t   t he   s u r f a c e   b e a r i n g  

t h e   h e a t e d   m e t a l   l a y e r .  

9.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   b a s e d   on  g l a s s ,   c o m -  

p r i s i n g   one  or  more  s h e e t s   of  g l a s s   w h i c h   a re   a r r a n g e d  

20  p a r a l l e l   to  e a c h   o t h e r   and  a t   l e a s t   one  g l a s s   s u r f a c e  

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

is   d i s p o s e d   in  an  e l e c t r i c   c i r c u i t   .and  i s   h e a t e d   b y  

the   J o u l e   e f f e c t ,   and  w i t h   a  c o n t a c t   s t r i p   a l o n g   t h e  

l e n g t h   of  t he   e d g e s   of  i t s   two  o p p o s i t e  

25  s i d e s ,   c h a r a c t e r i z e d   i n  

t h a t   t he   c o n t a c t   s t r i p   c o n s i s t s   of  an  a d h e s i v e  

t a p e   ( 2 5 )   s t u c k   o n t o   t h e   m e t a l   l a y e r   and  made  of  a n  

e l e c t r i c a l l y   c o n d u c t i n g   m a t e r i a l .  

10.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

30  9,  c h a r a c t e r i z e d   i n   t h a t   t h e  

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

( 2 6 )   w h i c h   on  one  or  b o t h   s i d e s   of  t he   a d h e s i v e   t a p e  

( 2 5 )   i s   d i f f u s e d   i n t o   the  metal  of  both  the  adhes ive   t a p e  

( 2 5 )   and  of  t h e   m e t a l   l a y e r   (4)   f rom  t he   top  s u r f a c e  

35  of  s a i d   a d h e s i v e   t a p e   ( 2 5 )   o v e r   t he   l o n g i t u d i n a l   e d g e  
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of  s a i d   a d h e s i v e   t a p e   (25 )   and  r u n n i n g   out   o n t o   t h e  

m e t a l   l a y e r   (4)   . 

11.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

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

5  m e t a l   l a y e r   (26 )   is  b a s e d   on  s i l v e r .  

12.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

9,  10  or  11,  c h a r a c t e r i z e d   i n  

t h a t   an  end  of  an  e l e c t r i c   c a b l e   (21 )   is   s o l d e r e d  

w i t h   a  c e r t a i n   i n t e r m e d i a t e   s p a c e   o n t o   t he   c o n t a c t  

10  s t r i p .  

13.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

9,  10  or  11,  c h a r a c t e r i z e d   i n  

t h a t   one  edge   of  t h e   a d h e s i v e   t a p e   i s   r o l l e d  

r o u n d   an  e l e c t r i c   c a b l e   (21 )   l y i n g   a l o n g   s a i d   e d g e .  

15  14.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   b a s e d   on  g l a s s ,   c o m -  

p r i s i n g   one  or  more  s h e e t s   of  g l a s s   w h i c h   a r e   a r r a n g e d  

p a r a l l e l   to  e a c h   o t h e r   and  at   l e a s t   one  g l a s s   s u r f a c e  

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

is   d i s p o s e d ,   in  an  e l e c t r i c   c i r c u i t   and  i s   h e a t e d   b y  

20  t he   J o u l e   e f f e c t ,   in  w h i c h   the   v a r i o u s   g l a s s   s h e e t s  

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

s e c t i o n s ,   w h i c h   run  a l o n g   t h e i r   e d g e s   and  may  be  s e a l e d  

w i t h   e l a s t i c   s e a l i n g   m e a n s ,   c h a r a c t e r i -  

z e d   i n   t h a t   at  l e a s t   t he   g l a s s   s u r f a c e  

25  b e a r i n g   the   h e a t e d   m e t a l   l a y e r   ( 4 ) ,   and  p o s s i b l y   a l s o  

the   o t h e r   g l a s s   s u r f a c e s   w i t h   a  m e t a l   l a y e r ,   a l o n g  

i t s   e d g e s   at   the   h e i g h t   of  t he   i n t e r m e d i a t e   s e c t i o n  

(16 )   is  p r o v i d e d   w i t h   a  s t r i p   (27)   made  of  an  e l e c t r i -  

c a l l y   i n s u l a t i n g   m a t e r i a l ,   r u n n i n g   a l l   t he   way  r o u n d  

30  and  s t u c k   a g a i n s t   the   m e t a l   l a y e r .  

15.  T r a n s p a r e n t   h e a t   r a d i a t i o n   p a n e l   a c c o r d i n g   to  c l a i m  

14,  c h a r a c t e r i z e d   i n   t h a t   t h e .  

s t r i p   (27 )   is  made  of  g l a s s .  

16.  D o u b l e   or  t r i p l e   i n s u l a t i n g   g l a z i n g   f o r   the   s e p a r a t i o n  

35  of  two  e n v i r o n m e n t s ,   or  m i r r o r   in  w h i c h   the   h e a t   r a d i a -  
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t i o n   p a n e l   a c c o r d i n g   to  one  of  c l a i m s   1  to  15  i s   i n c o r -  

p o r a t e d .  

17.  C o n s t r u c t i o n s   and  a r r a n g e m e n t s   in  w h i c h   the   h e a t   r a d i a -  

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

5  1  to  16  i s   i n c o r p o r a t e d .  
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