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@  Shutter  and  window  provided  with  such  a  shutter. 

A  shutter  for  a  window  is  provided,  the  shutter  com- 
prising  a  plurality  of  panels  (16-19)  of  thermal  insulation 
material,  the  panels  being  hinged  together  such  that  in  use 
they  are  movable  between  a  closed,  extended,  position 
in  which  they  lie  in  substantially  the  same  plane  to  provide 
a  thermal  insulation  screen  and  an  open,  collapsed,  po- 
sition  in  which  they  lie  folded  together. 

The  shutter  provides  thermal  insulation  characteristics 
which  are  significantly  more  effective  than  those  of  double- 
glazing  but  without  many  of  the  disadvantages  of  double- 
glazing. 



The  i n v e n t i o n   r e l a t e s   to  s h u t t e r s   and  m o r e  

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

I t   i s   w e l l   known  t h a t   a  s i n g l e   p a n e   of  g l a s s  

p r o v i d e s   l i t t l e   or  no  t h e r m a l   i n s u l a t i o n ,   b u t   t h e  

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

i n s u l a t i o n   i s   to  p r o v i d e   a  d o u b l e - g l a z e d   w i n d o w ,  

t h e r e   b e i n g   two  s h e e t s   of  g l a s s   w i t h   a  l a y e r   o f  

a i r   t r a p p e d   t h e r e b e t w e e n .   H o w e v e r   d o u b l e - g l a z i n g  

h a s   a  n u m b e r   of  d i s a d v a n t a g e s .   F i r s t l y ,   t h e  

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

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

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

h e a t   when  t he   o u t e r   c o n d i t i o n s   a r e   h o t t e r .  

F u r t h e r m o r e   i t   i s   d i f f i c u l t   t o   e f f e c t i v e l y   d o u b l e -  

g l a z e   e x i s t i n g   w i n d o w s   and  i t   i s   u s u a l l y   n e c e s s a r y  
to   f i t   c o m p l e t e l y   new  f r a m e s .   A  f u r t h e r   d i s a d v a n t a g e  

i s   t h a t   t h e r e   i s   a  r i s k   of  c o n d e n s a t i o n   b e t w e e n   t h e  

two  s h e e t s   of  g l a s s .  

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

w i n d o w s ,   w i t h o u t   t h e   d i s a d v a n t a g e s   a s s o c i a t e d   w i t h  

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



The  i n v e n t i o n   p r o v i d e s   a  s h u t t e r   f o r   a  w i n d o w ,  

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

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

t o g e t h e r   s u c h   t h a t   in   u s e   t h e y   a r e   m o v a b l e   b e t w e e n   a  

c l o s e d ,   e x t e n d e d ,   p o s i t i o n   i n   w h i c h   t h e y   l i e  

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

i n s u l a t i o n   s c r e e n   and  an  o p e n ,   c o l l a p s e d ,   p o s i t i o n  

in  w h i c h   t h e y   a r e   f o l d e d   t o g e t h e r .  

The  p a n e l s   may  be  h i n g e d   s u c h   t h a t   when   m o v i n g  

b e t w e e n   t h e   open   and  c l o s e d   p o s i t i o n s   t h e y   a d o p t  

a  z i g - z a r   or  c o n c e r t i n a   c o n f i g u r a t i o n .  

Each   p a n e l   may  c o m p r i s e   a  p a i r   of  s h e e t s   b e t w e e n  

w h i c h   a  t h e r m a l   i n s u l a t i o n   foam  m a t e r i a l   i s   s a n d w i c h e d .  

A  p o l y i s o c y a n u r a t e   foam  may  be  u s e d .  

Each   s h e e t   may  c o m p r i s e   a  l a m i n a t e   s u c h   as  F o r m i c a  

or  W a r e i t e .   A l t e r n a t i v e l y   e a c h   s h e e t   may  c o m p r i s e   o r  

be  f i n i s h e d   in   m e t a l   ( e . g .   s t e e l )   p l a s t i c s ,   t i m b e r  

or  f a b r i c .  

The  s h e e t s   may  be  a t t a c h e d   to   o p p o s i t e   s i d e s   of   a  

s u p p o r t   f r a m e ,   e . g .   of  t i m b e r .  

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

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

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

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

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

no  a i r   gap  b e t w e e n   t h e   p a n e l s .   A  c o n t i n u o u s   f l e x i b l e  

p l a s t i c s   h i n g e   may  be  u s e d ,   f o r   e x a m p l e   c o n s t r u c t e d  

of  p o l y p r o p y l e n e .  

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

a t   t h e   f r e e   edge   of  one  of  t h e   p a n e l s   f o r   u s e   i n  

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

The  h i n g e   i s   p r e f e r a b l y   a  c o n t i n u o u s   h i n g e   so  t h a t  

t h e r e   i s   no  a i r   gap  when  t h e   s h u t t e r   i s   m o u n t e d .   A 

c o n t i n u o u s   f l e x i b l e   p l a s t i c s   h i n g e   may  be  u s e d ,   f o r  



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

The  s h u t t e r   may  be  p r o v i d e d   in   c o m b i n a t i o n  

w i t h   s e a l i n g   s t r i p s   w h i c h ,   when  t h e   s h u t t e r   i s   i n  

u s e ,   a r e   u s e d   to   p r o v i d e   a  s e a l   a l o n g   t h e   two  e d g e s  

of  t h e   s h u t t e r   w h i c h   e x t e n d   t r a n s v e r s e l y   of  t h e  

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

The  s e a l i n g   s t r i p s   may  c o m p r i s e   f l e x i b l e  

w i r i n g   s e a l s   of  r u b b e r ,   s y n t h e t i c   r u b b e r   or  p l a s t i c s .  

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

in   u s e ,   can   be  m o u n t e d   a t   o p p o s i t e   e d g e s   of  a  w i n d o w  

and  w h i c h ,   in  t h e   c l o s e d   p o s i t i o n ,   mee t   to   p r o v i d e   a  

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

e n t i r e   a r e a   of  t h e   w i n d o w .  

Means  may  be  p r o v i d e d   to   f o rm  a  s e a l   w h e r e  

t h e   two  s h u t t e r s   m e e t .   Fo r   e x a m p l e   a  s e a l i n g   s t r i p  

may  be  p r o v i d e d   on  t h e   s h u t t e r   w h i c h   p r o v i d e s   a  

w i p i n g   s e a l   on  t h e   o t h e r   s h u t t e r   when  b o t h   s h u t t e r s  

a r e   c l o s e d .   The  s e a l i n g   s t r i p   may  c o m p r i s e   a  

f l e x i b l e   s t r i p   of  r u b b e r ,   s y n t h e t i c   r u b b e r   or  p l a s t i c s .  

The  i n v e n t i o n   i n c l u d e s   a  w indow  f i t t e d   w i t h  

one  or  more  s h u t t e r s   as  d e f i n e d   a b o v e .  

By  way  of  e x a m p l e ,   a  s p e c i f i c   e m b o d i m e n t   o f  

s h u t t e r s   a c c o r d i n g   to  t h e   i n v e n t i o n   w i l l   now  b e  

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

in  which:- 

F i g u r e   1  i s   a  s e c t i o n a l   p l a n   v i e w   of  a  p a i r  

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

i n v e n t i o n ,   i n s t a l l e d   a d j a c e n t   to   a  w i n d o w ;  

F i g u r e  2   i s   a  f r o n t   e l e v a t i o n   s h o w i n g   t h e   t w o  

s h u t t e r s   in  t h e i r   c l o s e d   p o s i t i o n ;  

F i g u r e  3   i s   a  v i e w   s h o w i n g   t h e   i n t e r i o r   o f  

one  s h u t t e r ;  

F i g u r e  4   i s   a  s e c t i o n   on  l i n e   A-A  o f  F i g u r e   3 ;  



F i g u r e   5  i s   a  v i e w   o f  p a r t   of  F i g u r e   1  i n  

g r e a t e r   d e t a i l ,   i l l u s t r a t i n g   t h e   h i n g e s   of  o n e  

of  t h e   p a n e l s ;  

F i g u r e  6   i s   a  f u l l   s i z e   c r o s s - s e c t i o n a l  

v i e w   of  one  of  t h e   h i n g e s ;  

F i g u r e  7   i s   a  f u l l   s i z e   c r o s s - s e c t i o n a l  

v i e w   of  an  a l t e r n a t i v e   f o r m   of  h i n g e ;  

F i g u r e  8   i s   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h  

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

s t r i p s   a t   t he   t o p   and  b o t t o m   of  t h e   s h u t t e r ;  

F i g u r e   9  i s   a  h o r i z o n t a l   c r o s s - s e c t i o n   t h r o u g h  

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

p o i n t   whe re   t h e   two  s t u t t e r s   m e e t ;   a n d  

F i g u r e s   10  to   12  a r e   c r o s s - s e c t i o n s   t h r o u g h  

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

F i g u r e   1  i l l u s t r a t e s   a  c o n v e n t i o n a l   w i n d o w  

c o m p r i s i n g   an  o p e n i n g   10  b o u n d e d   by  w a l l   s e c t i o n s  

11  and  12,  t h e   o p e n i n g   b e i n g   c l o s e d   by  a  w i n d o w  

f r a m e   13  g l a z e d   w i t h   a  s i n g l e   p a n e   of  g l a s s   1 4 .  

A c c o r d i n g   to   t h e  i n v e n t i o n   t h e   w indow  shown  i n  

F i r u r e   1  i s   p r o v i d e d   w i t h   a  p a i r   of  t h e r m a l   i n s u l a t i o n  

s h u t t e r s   15  and  1 5 a .   Each   s h u t t e r   c o m p r i s e s   f o u r  

p a n n e l s ,   16  to   19.   One  edge   of  e a c h   of  t h e   p a n e l s   1 6  

i s   h i n g e d   to  an  edge  of  t h e   w indow  f r a m e   13  and  t h e  

p a n e l s   t h e m s e l v e s   a r e   h i n g e d   t o g e t h e r   so  t h a t   t h e y   a r e  

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

a d o p t e d   by  p a n e l   15  in   F i r u r e   1,  and  an  o p e n  



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

s i d e   of  F i g u r e   1,  in   w h i c h   t h e   p a n e l s   n e a t l y   c o l l a p s e  

on  one  a n o t h e r   t a k i n g   up  a  s m a l l   a m o u n t   of  s t o r a g e   s p a c e  

in   w h i c h   t h e y   do  n o t   s i g n i f i c a n t l y   o b s c u r e   t h e   w i n d o w .  

As  i s   i l l u s t r a t e d   by  t h e   p o s i t i o n   a d o p t e d   by  t h e   s h u t t e r  

1 5 a ,   t h e   p a n e l s   c o l l a p s e   on  one  a n o t h e r   in   a  z i g - z a g   o r  

c o n c e r t i n a   f a s h i o n .  

When  b o t h   p a n e l s   a r e   in   t h e   c l o s e d   p o s i t i o n   a s  

i l l u s t r a t e d   in   F i g u r e   2,  t h e y   p r o v i d e   a  c o n t i n u o u s  

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

T h i s   no t   o n l y   t r a p s   a  l a y e r   of  a i r   b e t w e e n   t h e   s h u t t e r s  

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

to   d o u b l e - g l a z i n g ,   b u t   t h e   s h u t t e r s   t h e m s e l v e s   a l s o  

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

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

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

g l a z i n g .   F u r t h e r m o r e   t he   s h u t t e r s   can   be  o p e n e d   t o  

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

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

g i v e   m a x i m u a l   t h e r m a l   i n s u l a t i o n   a g a i n s t   h e a t   l o s s  

d u r i n g   t he   h o u r s   of  d a r k n e s s   or  when  t h e   room  i s   u n u s e d .  

The  c l o s e d   p o s i t i o n   may  a l s o   be  u s e d   in  t h e   summer   t o  

p r e v e n t   o v e r - h e a t i n g   and  to  e n s u r e   c o m p l e t e   d a r k n e s s   i n  

rooms   i f   d e s i r e d .  

As  shown  in   F i g u r e s   3  and  4,  e a c h   p a n e l   i s   b u i l t   o n  

a  t i m b e r   f r a m e   c o m p r i s i n g   two  u p r i g h t s   20  and  f o u r  

e v e n l y   s p a c e d   c r o s s - m e m b e r s   21 .   A  s h e e t   of  l a m i n a t e   o r  

o t h e r   r i g i d   m a t e r i a l   22  i s   s e c u r e d   to   e a c h   f a c e   of  t h e  

f r a m e   and  t h e   gap  b e t w e e n   t h e   s h e e t s   of  m a t e r i a l   i s   f i l l e d  

w i t h   p o l y i s o c y a n u r a t e   foam  t h e r m a l   i n s u l a t i o n   m a t e r i a l   2 2 a .  

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

b e t w e e n   t h e  s h u t t e r s   and  t h e   g l a s s   14,  c o n t i n u o u s   h i n g e s  

a r e   u s e d   w i c h   do  no t   p r o v i d e   any  a i r   gap  b e t w e e n  



p a n e l s   or  t h e   j o i n t   w i t h   t h e   w i n d o w   f r a m e   13.   F i g u r e   5  

i l l u s t r a t e s   a  f i r s t   c o n t i n u o u s   h i n g e   24  b e t w e e n   p a n e l s  

17  and  18,   a  s e c o n d   c o n t i n u o u s   h i n g e   25  b e t w e e n   p a n e l s  

16  and  17,   and  a  t h i r d   c o n t i n u o u s   h i n g e   26  b e t w e e n   p a n e l  

a n d   t h e   w indow  f r a m e   13.   T h e r e   i s   of  c o u r s e   a  s i m i l a r  

h i n g e   b e t w e e n   p a n e l s   18  and  19  and  t h e   same  s o r t   of  h i n g e s  

a r e   u t i l i s e d   on  t h e   p a n e l s   of  s h u t t e r   1 5 .  

F i g u r e   6  shows   one  of  t h e   h i n g e s   i n   d e t a i l ,   t h e   h i n g e  

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

r e d u c e d   t h i c k n e s s   p o r t i o n   27  a b o u t   w h i c h   t h e   h i n g e   c an   f l e x  

r e p e a t e d l y .  
I f   d e s i r e d   a  h i n g e   of  t h e   t y p e   shown  in   F i g u r e   7  can   b e  

u t i l i s e d ,   h a v i n g   b a r b s   28  w h i c h   a r e   p l u g g e d   i n t o   r e c e s s e s  

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

t h e   p a n e l s .  

As  shown  in   F i g u r e   8,  a  f i r s t   s e a l i n g   s t r i p   29  i s  

s e c u r e d   a l o n g   t h e   u p p e r   edge   of  t h e   window  r e c e s s   and  a  

s e c o n d   s e a l i n g   s t r i p   30  i s   s e c u r e d   a l o n g   t h e   l o w e r   edge   o f  

t h e   w indow  r e c e s s .   Each   s e a l i n g   s t r i p   has   a  f l e x i b l e   w i p i n g  

s e a l   member   31  p r o j e c t i n g   t h e r e f r o m   and  when  t h e   two  s h u t t e r s  

a r e   p u s h e d   i n t o   t h e i r   c l o s e d   p o s i t i o n s   t h e   m e m b e r s   31  a r e  

d e f l e c t e d   by  t h e   s h u t t e r s   and  f o r m   a  s e a l   a l o n e   t h e   u p p e r   a n d  

l o w e r   e d g e s   of  t h e   s h u t t e r s .  

To  c o m p l e t e   t h e   s e a l i n g   of  t h e   c a v i t y   b e t w e e n   t h e  

s h u t t e r s   and  t h e   g l a s s ,   t h e   f r e e   edge   of  t h e   p a n e l   19  o f  

s h u t t e r   15a  i s   p r o v i d e d   w i t h   a  c h a n n e l   member   32  w h i c h   e x t e n d s  

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

w i p i n g  s e a l  3 3 .   The  s h u t t e r   15  i s   c l o s e d   f i r s t ,   and  when  t h e  

s h u t t e r   15a   i s   c l o s e d   t he   w i p i n g   s e a l   33  i s   d e f l e c t e d   by  t h e  

s h u t t e r   15  and  p r e s s e s   r e s i l i e n t l y   a g a i n s t   t h e   s h u t t e r ,  

s e a l i n g   any  gap  b e t w e e n   t h e   two  s h u t t e r s .  



The  window  s h u t t e r s   shown  i n   t h e   F i g u r e s   p r o v i d e  

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

or   d o u b l e   w i n d o w s .   They   can   be  r e a d i l y   m a n u f a c t u r e d   t o  

s u i t   a  w h o l e   r a n g e   of  w indow  s i z e s   and  can   be  p r o v i d e d   w i t h  

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

on  t h e   t h e r m a l   i n s u l a t i o n   r e q u i r e m e n t s   of  t h e   u s e r .   F o r  

e x a m p l e   t h e r e   may  be  c o r e   t h i c k n e s s   of  6  mm,  9  mm,  13  mm, 
20  mm,  or  25  mm. 

I t   has   b e e n   c a l c u l a t e d   t h a t   t h e   s h u t t e r s   may  p r o v i d e  

s a v i n g s   of  up  to  82%  of  h e a t   l o s s   t h r o u g h   s i n g l e - g l a z i n g  

and  63%  of  t h e   h e a t   l o s s   t h r o u g h   d o u b l e - g l a z i n g .  

The  f a c t   t h a t   t h e   u s e   of  t h e   s h u t t e r s   e n a b l e s   a  r o o m  

to  be  h e a t e d   in  a  s h o r t e r   p e r i o d ,   and  t h e   room  t h e r e a f t e r  

t a k e s   l o n g e r   to  c o o l   means   t h a t   e n e r g y   s a v i n g s   can   b e  

a c h i e v e d   of  b e t w e e n   15%  and  26%.  I t   h a s   b e e n   c a l c u l a t e d  

t h a t   i t   wou ld   t a k e   a p p r o x i m a t e l y   5 . 6 3   h o u r s   to   l o s e   t h e   s a m e  

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

i n v e n t i o n   as  s i n g l e - g l a z i n g   w o u l d   l o s e   in   one  h o u r   and  i t  

w o u l d   t a k e   a p p r o x i m a t e l y   2 . 9 1   h o u r s   to   l o s e   t h e   same  a m o u n t  

of  h e a t   as  d o u b l e - g l a z i n g   w o u l d   l o s e   in   one  h o u r .  

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

t r a n s f e r   c o e f f i c i e n t   (k )   of  0 . 0 2 0 2   w a t t s / m e t r e   °C.  A  l o w  

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

k  v a l u e   p r e f e r a b l y   l i e s   i n   t h e   r a n g e   0 . 0 1 7   to   0 . 0 2 5  

w a t t s / m e t r e   ° C .  

I t   h a s   b e e n   c a l c u l a t e d   t h a t   t h e   U  v a l u e s ,   w h i c h   g i v e  

a  m e a s u r e   of  h e a t   l o s s ,   when  u s i n g   t h e   s h u t t e r s   a r e  

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

g l a z i n g .   Some  e x a m p l e s   o f   c o m p a r a t i v e   h e a t   l o s s e s   a n d  

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



1.  Fo r   s i n g l e   g l a z i n g   w i t h   6  mm  g l a s s  
(U  =  5 . 6   w a t t s / m e t r e 2   ° C ) .  

2.  F o r   d o u b l e   g l a z i n g   w i t h   two  s h e e t s   of  6  mm  g l a s s  

b o u n d i n g   a  20  mm  a i r   s p a c e   (U  =  2 . 9   w a t t s / m e t r e 2   ° C ) .  

3 .  F o r   s h u t t e r s   a c c o r d i n g   to   t h e   i n v e n t i o n   w i t h   a  

13  mm  c o r e ,   t r a p p i n g   a  20  mm  l a y e r   of  a i r   a g a i n s t   a  6  mm 

s h e e t   of  g l a s s   (U  =  0 . 9   w a t t s / m e t r e 2   ° C ) .  

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

l o s s   in  12  h o u r s   t h r o u g h   a  w indow  a r e a   of  10  s q u a r e   m e t r e s .  

The  f u e l   c o s t s   a r e   b a s e d   on  d o m e s t i c   t a r i f f s  

of  2 . 7 1 p   p e r   k i l o w a t t   of  e l e c t r i c i t y ,   1 6 . 4 p   p e r   Therm  o f  



N a t u r a l   Gas  ( 1 5 0 0   T h e r m s   p e r   y e a r )   and  36p  p e r   g a l l o n   o f  

o i l   and  a s s u m e d   e f f i c i e n c y   of  E l e c t r i c i t y   98%,  Gas  70% 

and  O i l   6 5 % .  

A l l   t h e   U  v a l u e s   were   c a l c u l a t e d   in   a c c o r d a n c e   w i t h  

B u i l d i n g   R e s e a r c h   E s t a b l i s h m e n t   d i g e s t   N o . 1 0 8   e n t i t l e d  

" S t a n d a r d i s e d   U  v a l u e s "   d a t e d   A u g u s t   1 9 6 9 ,   and  we re   b a s e d  

on  n o r m a l   s t a n d a r d   e x p o s u r e .   The  d o u b l e   and  s i n g l e  

g l a z i n g   U  v a l u e s   a r e   in   a c c o r d a n c e   w i t h   B u i l d i n g   R e s e a r c h  

E s t a b l i s h m e n t   d i g e s t   N o . 1 4 0   e n t i t l e d   " D o u b l e   g l a z i n g   a n d  

d o u b l e   w i n d o w s "   d a t e d   A p r i l   1 9 7 2 .  

The  U  v a l u e   of  w i n d o w s   f i t t e d   w i t h   t h e   e h u t t e r s  

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

a r e   c l o s e d ,   to   t h e   U  v a l u e   of  t h e   e x t e r n a l   w a l l   and  d u r i n g  
w i n t e r   c o l d   z o n e s   a r o u n d   w i n d o w s   can   be  d r a s t i c a l l y   r e d u c e d .  

D e p e n d i n g   on  t h e   t h i c k n e s s   of  t h e   s h u t t e r s ,   t h e   l o c a t i o n  

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

t y p e   of  f u e l   use   f o r   h e a t i n g ,   t h e   r e t u r n   by  f u e l   s a v i n g s  

on  t h e   c a p i t a l   e x p e n d i t u r e   on  t h e   s h u t t e r s   can   v a r y   c o n s i d e r a b l y .  
Based   on  B u i l d i n g   R e s e a r c h   E s t a b l i s h m e n t   d i g e s t   N o . 1 9 0  

e n t i t l e d   " H e a t   l o s s   f rom  b u i l d i n g s "   d a t e d   J u n e   1976   i t   h a s  

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

m i g h t   be :   E l e c t r i c i t y ,   c a p i t a l   r e c o v e r e d   in   1 . 1   y e a r s ;  
O i l ,   c a p i t a l   r e c o v e r e d   in   2 . 5   y e a r s ;   and  Gas ,   c a p i t a l  

r e c o v e r e d   in   3 .7   y e a r s .  

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

u n w a n t e d   i n t r u s i o n .  

The  i n v e n t i o n   i s   no t   r e s t r i c t e d   to   t h e   d e t a i l s   of  t h e  

f o r e g o i n g   e m b o d i m e n t .  

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

f o r   m o u n t i n g   o n  t h e   i n s i d e   of  t h e   g l a s s ,   t h e   s h u t t e r s   c a n  
i f   d e s i r e d   be  made  or  c o v e r e d   w i t h   w e i t h e r - r e s i s t a n t  

m a t e r i a l s   and  be  a d a p t e d   f o r   m o u n t i n g   e x t e r n a l l y .  



The  e x t e r n a l   s u r f a c e   of  t h e   s h u t t e r s   may  b e  

l i g h t  i n   c o l o u r   a n d / o r   r e f l e c t i v e   so  t h a t   t h e  

s h u t t e r s   t e n d   n o t   to   l o s e   h e a t   o u t w a r d l y   when  t h e y  

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

t e n d   n o t   to   a b s o r b   h e a t   f r o m   t h e   o u t s i d e   when  t h e y  

a r e   u s e d   to   k e e p   a  b u i l d i n g   c o o l .  

I f   d e s i r e d   t h e   s e a l i n g   s t r i p s   29  and  30  m a y  
be  r e p l a c e d   b y  s e a l i n g   s t r i p s   m o u n t e d   on  t h e   s h u t t e r s  

t h e m s e l v e s .   T h i s   s i m p l i f i e s   t h e   i n s t a l l a t i o n   of   t h e  

s h u t t e r s   s i n c e   t h e r e   i s   no  n e e d   to   a t t a c h   t h e   s e a l i n g  

s t r i p s   to   t h e   window  r e c e s s .   F o r   e x a m p l e   t h e   u p p e r  

and  l o w e r   edge   of  e a c h   p a n e l   may  be  c a p p e d   by  a n  

e l o n g a t e   member   h a v i n g   t h e   c r o s s - s e c t i o n   shown   i n  

F i g u r e   10.   Each   c a p p i n g   member   h a s   a  f i r s t   c h a n n e l  

34  to   r e c e i v e   t h e   p a n e l ,   and  a  s e c o n d   T - s h a p e d   c h a n n e l  

35 .   When  the   p a n e l s   of  a  s h u t t e r   h a v e   b e e n   h i n g e d  

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

l i e   in   t h e   same  p l a n e .   In  t h i s   p o s i t i o n   t h e  

c h a n n e l s   3 5  o f   t h e   r e s p e c t i v e   c a r p i n g   m e m b e r s   c o - o p e r a t e  

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

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

and  a  s e c o n d  s u b s t a n t i a l l y   c o n t i n u o u s   T - s h a p e d   c h a n n e l  

e x t e n d i n g   a l o n g   the   l o w e r   edge   of  t h e   s h u t t e r .  A   l e n g t h  

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

e a c h   s u b s t a n t i a l l y   c o n t i n u o u s   c h a n n e l   to   e x t e n d   a l o n g  

t h e   f u l l   l e n g t h   of  each   c h a n n e l ,   t h e   s t r i p   h a v i n g   t h e  

c r o s s - s e c t i o n   shown  in   F i g u r e   11 .   The  f o o t   36  e n g a g e s  
in   t h e   T - s h a p e d   c h a n n e l ,   t h e   b l a d e   37  e x t e n d i n g   f r o m  

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

w i t h   a  f a c e   of  t he   window  r e c e s s .   E a c h   s t r i p   i s  

s u f f i c i e n t l y   f l e x i b l e   and  r e s i l i e n t   to   p e r m i t   t h e  

s h u t t e r s   to   be  f o l d e d   i n t o   t h e   open   p o s i t i o n ,  

e a c h  s t r i p   t a k i n g   up  a  z i g - z a g   or  c o n c e r t i n a   s h a p e  

m a t c h i n g  t h a t   of  t he   open  s h u t t e r s ,   f l e x i n g   a n d  

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

of   t h e   h i n g e s .  



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

t h e   p a n e l s   may  be  m a n u f a c t u r e d   by  e x t r u d i n g   a  h o l l o w  

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

s t i f f e n i n g   r i b s   or   w e b s ,  c u t t i n g   t h e   e x t r u s i o n   i n t o  

l e n g t h s   e q u a l   to   t h e   d e s i r e d   l e n g t h   of   t h e   s h u t t e r s ,  

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

t h e r m a l   i n s u l a t i o n   f o a m .   F o r   e x a m p l e   t h e   l o w e r  

edge   of  e a c h  e x t r u s i o n   c a n   be  c a p p e d ,   e . g .   u s i n g   a n  

a l h e s i v e l y   s e c u r e d   c a p p i n g   m e m b e r   as  shown   i n   F i g u r e  

10.   L i q u i d   foam  c r e a t i n g   m a t e r i a l   c a n   t h e n   be  i n s e r t e d  

i n t o   t h e   e x t r u s i o n ,   and  when  t h e   m a t e r i a l s   h a v e   f o a m e d  

up  to   f i t   t he   e x t r u s i o n ,   t h e   u p p e r   e d g e s   can   b e  

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

H i n g e s   may  be  f o r m e d   by  e x t r u d i n g   t h e   p l a s t i c s   m a t e r i a l  

s u c h   t h a t   t h e r e   i s   a  c o n t i n u o u s   t u b e   a t   e a c h  

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

t h e   e x t r u s i o n .   S e l e c t e d   p o r t i o n s   of   t h e   t u b e s   can   t h e n  

be  c u t   away  s u c h   t h a t   when  t h e   p a n e l s   a r e   f i t t e d  

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

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

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

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

t h e   p a n e l s .  

A l t e r n a t i v e l y   t h e   e x t r u s i o n   may  be  f o r m e d   s u c h  

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

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

h i n g e   of  t h e   f o r m   shown  i n   F i g u r e   7 .  

I t   may  be  i n c o n v e n i e n t   to   make  a  n u m b e r   o f  

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

to  e n a b l e   s h u t t e r s   to   be  m a n u f a c t u r e d   to   f i t   a  

v a r i e t y   of  d i f f e r e n t   w i n d o w s ,   b u t   t h e   same  e f f e c t  

can  be  a c h i e v e d   by  m a k i n g   e a c h   s h u t t e r   f r o m   a n  

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

m a k i n g   up  any  s h o r t f a l l   in  d i m e n s i o n s   w i t h   one  s m a l l e r  

p a n e l .   Th is   p a n e l   may  be  m a n u f a c t u r e d   by  c u t t i n g  



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

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

c a p p i n g   member   s u c h   as  shown   i n   F i g u r e   10  o r ,   i f   a  

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

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

F i g u r e   1 2 .  

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

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

r a t h e r   t h a n   to   t h e   w i n d o w   r e c e s s   i s   t h a t   s h u t t e r s  

c a n   be  made  in   s t a n d a r d   s i z e s   and  t h e   s h u t t e r s   c a n  

be  a r r a n g e d   to   c l o s e   a c r o s s   w i n d o w   r e c e s s e s   of  v a r y i n g  

w i d t h s   by  v a r y i n g   t h e   e x t e n t   to   w h i c h   t h e   s h u t t e r s  

a d e p t   a  c o n c e r t i n a   or  z i g - z a g   p o s i t i o n   when  c l o s e d .  

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

when  c l o s e d   may  g i v e   a  more  p l e a s i n f   v i s u a l   e f f e c t .  

A l t h o u g h   t h e   s h u t t e r s   a r e   shown  m o u n t e d   on  t h e  

o p p o s i t e   s i d e s   of  a  w i n d o w ,   t h e y   may  be  m o u n t e d   a t  

t h e   t o p   and  b o t t o m   of   a  w i n d o w   so  t h a t   t h e   h i n g e s  

e x t e n d   h o r i z o n t a l l y .   A l t e r n a t i v e l y   t h e r e   may  be  a  

s i n g l e   s h u t t e r   and  t h e   s h u t t e r   may  be  a t t a c h e d   to   t h e  

t o p   or   b o t t o m   of  a  w i n d o w .  

I n s t e a d   of  b e i n g   a r r a n g e d   to   f o l d   t o g e t h e r   i n  

a  c o n c e r t i n a   or  z i g - z a g   f a s h i o n ,   t h e   p a n e l s   m a k i n g   u p  

a  s h u t t e r   may  be  a r r a n g e d   so  t h a t   t h e   s h u t t e r   c an   b e  

wound  up  i n t o   t h e   c o l l a p s e d   p o s i t i o n .   The  s h u t t e r  

may  f o r   e x a m p l e   be  w i n d a b l e   a r o u n d   a  s t o r a g e   d rum  o r  

s h a f t .   With  s u c h   an  a r r a n g e m e n t   i t   i s   p r e f e r r e d  

t h a t   t h e   w i d t h   of  e a c h   p a n e l   i s   no  w i d e r   t h a n   5"  t o  

6 " .   I f   t he   p a n e l s   a r e   w i d e r   t h a n   t h i s ,   t h e n   t h e  

r o l l e d   up  s h u t t e r   h a s   an  e x c e s s i v e l y   l a r g e   r a d i u s .  

I t   i s   n o t   e s s e n t i a l   to   u s e   f o u r   p a n e l s   f o r   e a c h  

s h u t t e r ,   and  any   d e s i r e d   n u m b e r   of  p a n e l s   may  be  u s e d ,  

a l t h o u g h   i t   is  p r e f e r r e d   t h a t   an  even   n u m b e r   i s   u s e d ,  

f o r   e x a m p l e   ",  4,  6,  or   8  p a n e l s .  



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

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

u s e d ,   f o r   e x a m p l e   p o l y u r e t h e n e   f o a m ,  o r   f o a m e d  

p o l y s t y r e n e .  

I n s t e a d   of  b e i n g   b u i l t   on  a  t i m b e r   f r a m e ,   t h e  

p a n e l s   may  be  b u i l t   o n  a   f r a m e   of  p l a s t i c s   m a t e r i a l  

or  m e t a l   or  a  c o m b i n a t i o n   of  m a t e r i a l s .  

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

may  be  u s e d   in   w h i c h   a  s t r i p   of  s e a l i n g   m a t e r i a l   i s  

compressed  b e t w e e n   two  m e m b e r s   to   f o rm  t h e   s e a l .  



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

t h e   s h u t t e r   c o m p r i s e s   a  p l u r a l i t y   of  p a n e l s   ( 1 6 - 1 9 )  

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

b e i n g   h i n g e d   t o g e t h e r   s u c h   t h a t   in  u se   t h e y   a r e  

m o v a b l e   b e t w e e n   a  c l o s e d ,   e x t e n d e d ,   p o s i t i o n   i n  

w h i c h   t h e y   l i e   in   s u b s t a n t i a l l y   t h e   same  p l a n e  

to  p r o v i d e  a   t h e r m a l   i n s u l a t i o n   s c r e e n ,   and  an  o p e n ,  
c o l l a t e d ,   p o s i t i o n   in  w h i c h   t h e y  a r e   f o l d e d  

t o g e t h e r .  

2.  A  s h u t t e r   as  c l a i m e d   in  C l a i m   1,  in   w h i c h  

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

t h e   open   and  c l o s e d   p o s i t i o n s   t h e y   a d o p t   a  z i g - z a g  

or  c o n c e r t i n a   c o n f i g u r a t i o n .  

3.  A  s h u t t e r   as  c l a i m e d   in   C l a i m   1  or  C l a i m   2 ,  

in  w h i c h   each   p a n e l   c o m p r i s e s   a  p a i r   o f  

s h e e t s   ( 2 2 )   b e t w e e n   w h i c h   a  t h e r m a l   i n s u l a t i o n   f o a m  

( 2 2 a )   i s   s a n d w i c h e d .  

4.  A  s h u t t e r   as  c l a i m e d   in  C la im   3,  in   w h i c h   t h e  

foam  i s  a   p o l y i s o c y a n u r a t e   f o a m .  

5.  A  s h u t t e r  a s   c l a i m e d   i n  c l a i m  3   o r   C la im   4 ,  

in   w h i c h   each   s h e e t   c o m p r i s e s   a  l a m i n a t e .  

6 .  A   s h u t t e r  a s   c l a i m e d   i n  a n y   one  of  C l a i m s  

3  t o   5,  in   w h i c h   t he   s h e e t s   a r e  a t t a c h e d   to   o p p o s i t e  

s i d e s   of  a  suppor t   f r a m e   2 0 , 2 1 )  



7.   A  s h u t t e r   as  c l a i m e d   i n   a n y   one  o f  C l a i m s   3  t o   5 ,  

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

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

i n s u l a t i o n   f o a m .  

8.  A  s h u t t e r   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

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

e a c h   a d j a c e n t   p a n e l   by  a  c o n t i n u o u s   h i n g e   ( 2 4 , 2 5 )   s o  

t h a t   t h e r e   i s   no  a i r   gap  b e t w e e n   t h e   p a n e l s .  

9.  A  s h u t t e r   as  c l a i m e d   in  C l a i m   8,  in   w h i c h   a  

c o n t i n u o u s   f l e x i b l e   p l a s t i c s   h i n g e   i s   u s e d .  

1 0 .   A  s h u t t e r   as  c l a i m e d   in   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   p r o v i d e d   w i t h   a  h i n g e   ( 2 6 )   a t  

t h e   f r e e   edge   of  one  of  t h e   p a n e l s   f o r   u s e   i n  

m o u n t i n g   t he   s h u t t e r   in   p o s i t i o n   a d j a c e n t   to   a  

w i n d o w .  

1 1 .   A  s h u t t e r   as  c l a i m e d   in   C l a i m   10,   i n   w h i c h  

t h e   h i n g e   i s   a  c o n t i n u o u s   h i n g e   so  t h a t   t h e r e   i s   n o  

a i r   gap  when  t he   s h u t t e r   i s   m o u n t e d .  

12 .   A  s h u t t e r   as  c l a i m e d   in  C l a i m   11,   in   w h i c h   t h e  

h i n r e   i s   a  c o n t i n u o u s   f l e x i b l e   p l a s t i c s   h i n g e .  

1 3 .   A  s h u t t e r   as  c l a i m e d   in   a n y  o n e   of  t h e  

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

s t r i p s   ( 2 9 , 3 0 )   w h i c h ,   when  t h e   s h u t t e r   i s   in   u s e ,  

a r e   u s e d   to  p r o v i d e   a  s e a l   a l o n g   t h e   two  e d g e s   of   t h e  

s h u t t e r   wh ich   e x t e n d   t r a n s v e r s e l y   of  t h e   h i n g e s  

when  t h e   s h u t t e r   is   in  t he   c l o s e d   p o s i t i o n .  

14 .   A  s h u t t e r   as  c l a i m e d   in  c l a i m   13,   in   w h i c h   t h e  

s e a l i n g   s t r i p s   c o m p r i s e   f l e x i b l e   w i p i n g   s e a l s   o f  

r u b b e r ,   s y n t h e t i c   r u b b e r ,   or  p l a s t i c s   m a t e r i a l .  



15.   A  s h u t t e r   as  c l a i m e d   i n   a n y  o n e   of   t h e  

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

s i m i l a r   s h u t t e r   such   t h a t   t h e   two  s h u t t e r s   c a n ,  

in   u s e ,   be  m o u n t e d   a t   o p p o s i t e   e d g e s   of  a  w i n d o w  

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

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

e n t i r e   a r e a   of  t h e   w i n d o w .  

16.   A  s h u t t e r   as  c l a i m e d   in   C l a i m   15,   in   w h i c h  

means   ( 3 2 , 3 3 )   a r e   p r o v i d e d   to   f o rm  a  s e a l   w h e r e   t h e  

two  s h u t t e r s   m e e t .  

17.  A  s h u t t e r   as  c l a i m e d   in   C l a i m   16,  in   w h i c h   a  

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

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

b o t h   s h u t t e r s   a r e   c l o s e d .  

1 8 .  A   window  when  f i t t e d   w i t h   one  or   more  s h u t t e r s  

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