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©  Air-tight  shutter  with  movable  slats. 

Air-tight  shutter  with  moveable  slats.  The  shutter  is 
made  up  of  two  longitudinal  (2,2')  and  two  transverse  (3,3') 
aluminum  sections  to  form  a  frame  within  which  are 
arranged  rotating  slats  operated  by  a  single  handle.  The 
lateral  hinges  of  the  slats  are  air-tight.  The  seal  between 
lateral  supports  (5,  5')  of  the  slats  and  longitudinal  sections 
(2,  2')  is  ensured  by  nylon  sections  (18,  19,  18',  19') 
incorporated  in  sections  (2,  2')  to  function  as  springs.  The 
seal  between  the  slats  (4)  is  ensured  by  their  congruent 
angular  molding  (4a,  4b),  equipped  with  plastic  gasket  (4c). 
The  seal  of  the  upper  and  lower  slats  of  the  shutter  is 
ensured  by  the  congruence  of  the  respective  angular  mold- 
ing  (4a,  4b)  with  the  corresponding  angular  molding  (35)  of 
sections  (3a,  3b),  equipped  with  plastic  gasket  (3a')  and 
inserted  in  grooves  in  sections  (3,  3').  The  lateral  seal  of 
sections  (3a,  3b)  is  ensured  by  slats  (31)  (figures  2,  3). 



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

be  r o t a t e d   s i m u l t a n e o u s l y   f rom  a  c o m p l e t e l y   open   p o s -  

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

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

t r a d i t i o n a l   o n e s   f o r m e d   of  two  r o t a t i n g   w i n g s   on  h i n g e s  

f i x e d   in  t he   window  f r a m e ,   e q u i p p e d   e i t h e r   w i t h   f i x e d  

p a r a l l e l   s l a t s   f rom  t h e   t o p   to   t h e   b o t t o m   or  w i t h   m o v e -  

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

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

h a v e   p r o t e c t i o n   f rom  l i g h t   as  t h e i r   m a j o r   p u r p o s e ,   a l -  

l o w i n g   t h e   l i g h t   p e n e t r a t i o n   in   t h e   h a b i t a t i o n   to   b e  

v a r i e d .   H o w e v e r ,   t h e y   a l s o   s e r v e ,   e s p e c i a l l y   a t   n i g h t ,  

to   p r o t e c t   f rom  c o l d ,   w i n d ,   i n c l e m e n t   w e a t h e r   in  g e n e r -  

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

h o u s e s   a t   or  n e a r   s t r e e t   l e v e l   a l s o   to   g i v e   g r e a t e r   p r o -  

t e c t i o n   f rom  t h e   o u t s i d e .  

A l l   of  t h e   a b o v e   s h u t t e r s   a r e   a b l e   to   r e g u l a t e   t h e   i n -  

t e n s i t y   of  t h e   l i g h t   p e n e t r a t i n g   t h e   l i v i n g   a r e a s ,   b u t  

can   o n l y   p a r t i a l l y   p r o t e c t   them  f rom  i n c l e m e n t   w e a t h e r ,  

s u c h   as  w i n d ,   r a i n ,   snow,   or  f rom  smog,   d u s t ,   c o l d   a n d  

n o i s e .   F u r t h e r m o r e ,   t h e y   a l w a y s   r e q u i r e   s o m e w h a t   c o s t l y  

m a i n t e n a n c e   and  a r e   s u b j e c t   to   f r e q u e n t   d a m a g e ,   e s p e c -  

i a l l y   in  t h e   c a s e   of  r o l l i n g   s h u t t e r s .   -  



T h i s   i n v e n t i o n   a ims   to   r e a l i z e   a  t y p e   of  s h u t t e r   w h i c h ,  

w h i l e   a l l o w i n g   t h e   l i g h t   f l o w   in  t h e   l i v i n g  a r e a s   to   b e  

r e g u l a t e d ,   a l s o   a l l o w s   an  a b s o l u t e l y   a i r - t i g h t   s e a l   w i t h  

r e s p e c t   to   t h e   e x t e r n a l   e n v i r o n m e n t .   I t   a b s o l u t e l y  

g u a r a n t e e s   t h e r m a l   i s o l a t i o n ,   as  w e l l   as  i s o l a t i o n   f r o m .  

i n c l e m e n t   w e a t h e r ,   smog,   d u s t ,   show  and  n o i s e ,   w h i l e  

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

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

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

T h i s   g o a l   i s   a c h i e v e d   t h r o u g h   t h e   r e a l i z a t i o n   of  a  s h u t -  

t e r   w i t h   a  f r a m e w o r k   of  a n o d i z e d   or   p a i n t e d   a l u m i n u m  

s e c t i o n s   a r r a n g e d   in   p a r a l l e l   l o n g i t u d i n a l   and  t r a n s -  

v e r s e   p a i r s   and  w i t h   s l a t s   w h i c h   may  be  r o t a t e d   s i m u l -  

t a n e o u s l y   f rom  a  c o m p l e t e l y   open   to   a  c o m p l e t e l y   c l o s e d  

a i r - t i g h t   p o s i t i o n ,   w h e r e i n :  

-  a l l   t he   a n o d i z e d   or  p a i n t e d   a l u m i n u m   s e c t i o n s   of  t h e  

f r a m e w o r k   show  t h e   same  i n t e r n a l   and  e x t e r n a l   m o l d i n g ;  

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

t h e   two  l o n g i t u d i n a l   s e c t i o n s ,   s u c h   t h a t   due  to   e l a s -  

t i c i t y   t h e y   r e m a i n   f i x e d   in   t h e   p o s i t i o n   a c q u i r e d  

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

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

l e n g t h   of  t h e   l o n g i t u d i n a l   a l u m i n u m   s e c t i o n   f rom  t h e  

i n s i d e   of  t h e   f r a m e w o r k ,   to   f o rm  p a r a l l e l   s w e l l i n g s ;  

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

t i o n ,   a t   e q u a l   i n t e r v a l s ,   r o t a t i n g   s u p p o r t s   f o r   t h e  

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



a i r - t i g h t   h i n g e s ;   t he   s l a t s   in  t u r n   a r e   e q u i p p e d   w i t h  

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

w e l l   as  w i t h   t h e   s w e l l i n g s   of  s a i d   n y l o n   s e c t i o n s ;  

-  on  t he   i n s i d e   of   t h e   f r a m e w o r k ,   an  a l u m i n u m   s e c t i o n   i s  

p r e s s u r e   i n s e r t e d   in  e a c h   of  t h e   t r a n s v e r s e   s e c t i o n s ,  

m o l d e d   so  as  to   fo rm  a  h e r m e t i c   s e a l   w i t h   t h e   b o t t o m  

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

l a t e r a l   s e a l i n g   d e v i c e s .  

The  f u n d a m e n t a l   c o n c e p t   of  t he   i n v e n t i o n   i s   t h u s   b a s e d  

on  t h e   r e a l i z a t i o n   o f  a  p e r f e c t l y   a i r - t i g h t   s e a l .   To  

t h i s   end ,   a c c o r d i n g   to   t h i s   i n v e n t i o n ,   s a i d   r o t a t i n g  

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

t h e   l o n g i t u d i n a l   s e c t i o n   of  t he   f r a m e w o r k   w i t h   d e v i c e s  

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

s u p p o r t s   p r e s s u r e   i n s e r t e d   in  t h e   r e s p e c t i v e   l o n g i t u d -  

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

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

t h e   d i s t a n c e   b e t w e e n   them  e q u a l   to   t h a t   b e t w e e n   t h e  

s w e l l i n g s   f o r m e d   by  t h e   n y l o n   s e c t i o n s .   When  t h e   s h u t -  

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

t he   s l a t s   to   r e a c h   a  p o s i t i o n   in  w h i c h  t h e y   form  a  9 0 °  

a n g l e   w i t h  t h e   two  l o n g i t u d i n a l   a l u m i n u m _ s e c t i o n s ;   d u e  

to   t h e i r   e l a s t i c i t y ,   t h e   s w e l l i n g s   of  t h e   two  n y l o n   s e c -  

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

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

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

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



w i t h   them.  F u r t h e r m o r e ,   on  t h e   o p p o s i t e   s i d e   of  t h e  

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

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

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

t e r   in  t u r n   p e n e t r a t e s   a  g r o o v e   d r awn   in   s a i d   s u p p o r t s  

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

to   form  t h e   s e a l .  

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

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

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

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

d i r e c t l y   a b o v e   or   b e l o w   t h e   s l a t   in   q u e s t i o n .   A l o n g   t h e  

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

a  p l a s t i c   m a t e r i a l   l i k e   n y l o n  t o   c o n t r i b u t e   to   a  b e t t e r  

s e a l   of  t h e   s l a t s   w i t h   one  a n o t h e r .  

T h i s   i n v e n t i o n   a l s o   p r o v i d e s   t h a t   s a i d   a n o d i z e d   or  p a i n -  

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

b o t t o m   t r a n s v e r s e   s e c t i o n s   of  t h e   f r a m e w o r k   h a v e   t h e   s a m e  

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

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

The  e d g e s   o f   t h e   m o l d i n g   on  t h e s e   s e c t i o n s   a r e   a l s o   e -  

q u i p p e d   w i t h   a  g a s k e t   to   form  a  g r o o v e   s e a l   w i t h   t h e  

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

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

F i n a l l y ,   t h i s   i n v e n t i o n   a l s o   p r o v i d e s   t h a t   t h e   s i d e s   o f  



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

b o t t o m   t r a n s v e r s e   s e c t i o n s   of  t he   f r a m e w o r k   a r e   e q u i p p e d  

w i t h   n y l o n   s e a l i n g   s l a t s   w i t h   g r o o v e s   on  b o t h   s i d e s   t o  

s e a l   w i t h   t h e   end  of  s a i d   t r a n s v e r s e   s e c t i o n   as  w e l l   a s  

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

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

T h e r e f o r e ,   t h e   a i r - t i g h t   s e a l   of  t he   s h u t t e r   i s   due  t o  

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

of  t h e   s l a t s   w i t h   t h e   s w e l l i n g s   of  t h e   n y l o n   s e c t i o n s  

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

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

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

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

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

a n o t h e r   and  of  t h e   s l a t s   w i t h   t h e   s e c t i o n s   on  t h e   t r a n s -  

v e r s e   s e c t i o n s   of  t h e   f r a m e w o r k ,   as  w e l l   as  to   t h e   l a t -  

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

w i t h   t h e   s w e l l i n g s   of  t h e   n y l o n   s e c t i o n s   a l o n g   t h e   l o n -  

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

The  a d v a n t a g e s   of  t h i s   i n v e n t i o n   t h u s   a r i s e   f rom  t h e  

a i r - t i g h t   c l o s u r e   of  t he   s h a t t e r .   T h i s   a l l o w s   p e r f e c t  

t h e r m a l   i s o l a t i o n   of  t he   l i v i n g   a r e a   f rom  t h e   o u t s i d e  

as  w e l l   as  p r o t e c t i o n   f rom  i n c l e m e n t   w e a t h e r .   B e c a u s e  

t he   s h u t t e r   i s   v e r y   s o l i d ,   made  e n t i r e l y   of  a n o d i z e d  

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

a r e   a l l   made  of  n y l o n ,   t h e r e   i s   no  d a n g e r   of  d e t e r i o r a -  



t i o n   or  b r e a k a g e   and  so  no  m a i n t e n a n c e   i s   r e q u i r e d .  

F i n a l l y ,   t h e   s h u t t e r   a c c o r d i n g   to   t h i s   i n v e n t i o n   may  

e a s i l y   be  a s s e m b l e d   on  s i t e ,   w i t h   c o n s e q u e n t   s a v i n g s   o f  

t r a n s p o r t a t i o n   and  l a b o u r   c o s t s .  

The  o b j e c t   of  t h i s   i n v e n t i o n   i s   d e s c r i b e d   in  more   d e t a i l  

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

shown  in  t h e   e n c l o s e d   e x e m p l i f y i n g   b u t   n o n - l i m i t i n g  

d r a w i n g s .  

F i g u r e   1  shows  an  e x t e r n a l   f r o n t a l   v i e w   of  a  s h u t t e r  

made  up  to   two  e l e m e n t s   h i n g e d   to   t h e   p a n e l   of  t he   w i n -  

dow  o p e n i n g .  

F i g u r e   2  shows  an  e n l a r g e d   f r o n t a l   v i e w   of  a  s i n g l e   e l e -  

men t   of  t h e   s h u t t e r .  

F i g u r e   3  shows  an  e n l a r g e d   v i e w   of   t h e   s u p p o r t   and  s e a l -  

ing   e l e m e n t s   of  one  of  t h e   r o t a t i n g   s l a t s   on  t h e   r i g h t  

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

F i g u r e   4  shows  a  l o n g i t u d i n a l   s e c t i o n   f rom  t h e   i n s i d e   o f  

a  p a i r   of  s l a t s   in  t h e   c l o s e d   p h a s e .  

F i g u r e   5  shows  a  l o n g i t u d i n a l   s e c t i o n   l i k e   f i g u r e   4,  i n  

t he   open   p h a s e .  

F i g u r e   6  shows   a  t r a n s v e r s e   s e c t i o n   of  a  v i e w   f rom  t h e  



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

c l o s e d ,   i n  a   n o r m a l   s c a l e .  

F i g u r e   7  shows  a  t r a n s v e r s e   s e c t i o n ,   s i m i l a r   to   f i g u r e  

6,  in   t h e   open  p o s i t i o n .  

F i g u r e   8  shows  a  p e r s p e c t i v e   v i e w   of  t he   a l u m i n u m   s e c -  

t i o n   to   be  p r e s s u r e   i n s e r t e d   in   t h e   u p p e r   a l u m i n u m  s e c -  

t i o n   of  t he   f r a m e w o r k .  

F i g u r e   9  shows  a  p e r s p e c t i v e   v i e w   of  t he   h i n g e d   c o n n e c -  

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

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

f r a m e w o r k .  

F i g u r e   10  shows  an  e n l a r g e d   s e c t i o n   of  the   p o s i t i o n   o f  

t h e   t h r e e   c o n n e c t i n g   h i n g e s .  

F i g u r e   1  shows  a  s h u t t e r   a c c o r d i n g   to   t h i s   i n v e n t i o n   i n  

t h e   c l o s e d   p o s i t i o n ,   w i t h   two  w i n g s .   Note   how  e a c h   w i n g  

i s   e n c l o s e d   by  a  p r i n c i p a l   f r a m e w o r k   c o n s i s t i n g   of  f o u r  

s e c t i o n s   1.  The  l e f t   and  r i g h t   l o n g i t u d i n a l   and  t o p   -  

and  b o t t o m - s e c t i o n s   of  t h e   w i n g   a r e   i n d i c a t e d   as  2 , 2 '  

and  3 , 3 '   r e s p e c t i v e l y .   The  r o t a t i n g   s l a t s   a re   i n d i c a -  

t e d   w i t h   4 .  

F i g u r e   2  shows  one  w ing   o n l y   of  t he   s h u t t e r .   No te   t h e  

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



e l e m e n t s   of  t he   wing   a r e   a s s e m b l e d ,   a r e   c o n n e c t e d   t o  

one  a n o t h e r   in  a  known  way  t h r o u g h   s e c t i o n s   1'  b l o c k e d  

on  the   i n s i d e   w i t h   peg  1 "'  and  l o c k e d   w i t h   a  c o u n t e r s u n k  

head   s c r e w   n o t   shown  in  t h e   d r a w i n g .   H i n g e s   1"  e n s u r e  

t h a t   t h e   wing  is   h i n g e d   to   t h e   w i n d o w   f r a m e .   Note   a l s o  

r i g h t   and  l e f t   l o n g i t u d i n a l   a l u m i n u m   s e c t i o n s   2:2  a n d  

t r a n s v e r s e   t o p   and  b o t t o m   a l u m i n u m   s e c t i o n s   3 , 3 ' ,   r o t -  

a t i n g   s u p p o r t s   5',5  f o r   t h e   s l a t s ,   s l a t s   4,  t o p   a n d  b o t -  

tom  s e c t i o n s   3a  and  3b  p r e s s u r e   i n s e r t e d   in  t r a n s v e r s e  

s e c t i o n s   3  and  3'  of  t h e   f r a m e w o r k ,   and  f i n a l l y   t h e  

r e s p e c t i v e   l a t e r a l   s e a l i n g   s l a t s   3 1 ' , 3 1  .  

S l a t   4  i s   shown  in  f i g u r e   3  in   i t s   a s s e m b l y   p o s i t i o n .  

T h i s   has   a n g u l a r   m o l d i n g s   4 a , 4 b   on  i t s   u p p e r   and  l o w e r  

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

m o l d i n g s   i m m e d i a t e l y   a b o v e   and  b e l o w   or  w i t h   t he   e q u a l  

a n g u l a r   m o l d i n g   of  t he   r e s p e c t i v e  s e c t i o n   3a  (fig.  4),  r e s -  

p e c t i v e l y   3b,  p r e s s u r e   i n s e r t e d   in   t o p   or  b o t t o m  t r a n s -  

v e r s e   s e c t i o n   3  o r   3'  of   t h e   f r a m e w o r k .   Note   t h a t   m o l -  

d i n g   4a  of  t he   s l a t   c a r r i e s   a  g a s k e t   4c  in  p l a s t i c ,   f o r  

e x a m p l e   n y l o n ,   to   fo rm  a  b e t t e r   s e a l .   S l a t   4  c o n s i s t s  

of  two  w a l l s   7 ,8   f o r m i n g   b e t w e e n   them  a  s u i t a b l e   p r o -  

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

p r o t r u d i n g   m o l d i n g   6 , 6 '   of  r i g h t   and  l e f t   r o t a t i n g   s u p -  

p o r t s   5  and  5 ' .   P o s i t i o n e d   in  t h i s   way  in  t he   two  r o -  

t a t i n g   s u p p o r t s   5 , 5 ' ,   s l a t   4  i s   h i n g e   m o u n t e d   on  r i g h t  

and  l e f t   l o n g i t u d i n a l   s e c t i o n s   2  and  2'  ( t he   l a t t e r   i s  

n o t   shown  in  f i g u r e   3) .   On  t h e   s i d e   o p p o s i t e   m o l d i n g s  



6 , 6 ' ,   r o t a t i n g   s u p p o r t s   5 , 5 '   have   a  c i r c u l a r   h o l l o w   p i n  

9 , 9 '   a t   the   b o t t o m   of  w h i c h   i s   a  s h a l l o w   c i r c u l a r   c a v -  

i t y   1 0 , 1 0 '   in  w h i c h   b a s e   d i s k   1 2 , 1 2 '   i s   p l a c e d ,   w i t h   a  

s l e e v e   1 1 , 1 1 '   e q u i p p e d   w i t h   a  s t o p   p i n   1 3 , 1 3 ' .   S l e e v e  

1 1 , 1 1 '   f i t s   on  h o l l o w   p i n   9 , 9 ' .   S l e e v e s   1 1 , 1 1 '   a r e   i n  

t u r n   i n s e r t e d   in  t he   h o l e s   1 4 , 1 4 '   p r o v i d e d   in   r i g h t   a n d  

l e f t   l o n g i t u d i n a l   s e c t i o n s   2 , 2 '   of  t h e   f r a m e w o r k ,   w h i l e  

s t o p   p i n   1 3 , 1 3 '   f u n c t i o n s   by  e n t e r i n g   h o l e s   1 5 , 1 5 '   i n  

s a i d   s u p p o r t s .   In  t h i s   way,   s e a l e d   r o t a t i o n   i s   p o s s i b l e  

f o r   s l a t   4,  w i t h   h o l l o w   p i n s   9 , 9 '   m o b i l e   i n s i d e   s l e e v e s  

1 1 , 1 1 ' ,   in  t u r n   b l o c k e d   in   r o t a t i o n   on  s e c t i o n s   2 , 2 ' .  

S l e e v e s   1 1 , 1 1 '   a r e   t h e n   b l o c k e d   on  t h e   i n s i d e   of  s e c -  

t i o n s 2 , 2 '   w i t h   d i s t a n c i n g   s o c k e t s   1 6 , 1 6 '   and  P a r k e r  

s c r e w s   1 7 , 1 7 ' ,   as  shown  in  f i g u r e s   6  and  7.  A l l   t h e  

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

s e a l s .   I n s i d e   r i g h t   and  l e f t   l o n g i t u d i n a l   s e c t i o n s   2 ,  

2'  of   the   f r a m e w o r k ,   two  n y l o n   s e c t i o n s   1 8 , 1 9 , 1 8 ' , 1 9 '  

a r e   p r e s s u r e   i n s e r t e d ;   t h e   m o l d i n g   of  s e c t i o n s   2 , 2 '   i n  

a n o d i z e d   or  p a i n t e d   a l u m i n u m   and  t h o s e   of  s e c t i o n s   1 8 ,  

1 9 , 1 8 ' , 1 9 '   of  t he   n y l o n   s e c t i o n s   a r e   s u c h   to   g u a r a n t e e  

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

in  f i g u r e   3,  n y l o n   s e c t i o n s   1 8 , 1 9 , 1 8 ' , 1 9 '   p r o t r u d e   a -  

bove   t h e   s u r f a c e   of  s e c t i o n s   2 , 2 '   to  form  s e w l l i n g s   2 2 ,  

2 3 , 2 2 ' , 2 3 ' .   T h e s e   e x e r t   an  e l a s t i c   a c t i o n   a g a i n s t   r o -  

t a t i n g   s u p p o r t s   5 , 5 ' ,   in  w h i c h   t h e r e   a r e   p a r a l l e l   g r o o v e s  

1 0 , 2 1 , 2 0 ' , 2 1 '   t he   same  d i s t a n c e   a p a r t   as  t h e   d i s t a n c e  

b e t w e e n   s e c t i o n s   1 8 , 1 9 , 1 8 ' , 1 9 ' ;   t h i s   is   shown  more  c l e a r -  

ly  in  f i g u r e   6.  The  e l a s t i c   a c t i o n   i s   e x e r t e d   when  t h e  



s h u t t e r   i s   c l o s e d   ( f i g u r e   4)  s i n c e   s a i d   n y l o n   s e c t i o n s  

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

the   c o u p l i n g   w i t h   g r o o v e s   2 0 , 2 1 , 2 0 ' , 2 1 ' ,   as  w e l l   as  w h e n  

the   s h u t t e r   i s   o p e n   ( f i g u r e   5)  s i n c e   t h e y   e x e r t   p r e s s u r e  

on  s l a t   s u p p o r t s   5 , 5 '   to   e n s u r e   t h e y   h o l d   a  f i x e d   p o s i -  

t i o n .   F i n a l l y ,   r o t a t i n g   s u p p o r t s   5 , 5 '   h a v e   u p p e r   a n d  

l o w e r   a n g u l a r   m o l d i n g s  2 4 , 2 4 '   o p p o s i t e   to   one  a n o t h e r ,  

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

n e c t i o n   when  t h e   s h u t t e r   i s   c l o s e d   ( f i g u r e   4 ) .   S a i d  

s u p p o r t s   a l s o   h a v e   a  g r o o v e   2 5 , 2 5 '   r u n n i n g   a l o n g   t h e  

edge  of  p r o t r u d i n g   m o l d i n g   6 , 6 ' ,   i d e n t i c a l   in  p r o f i l e  

w i t h   s l a t   4.  When  j o i n e d   w i t h   p r o t r u d i n g   m o l d i n g   6 , 6 ' ,  

s a i d   s l a t   p e n e t r a t e s   g r o o v e   2 5 , 2 5 '   to  fo rm  a  s e a l .  

The  a b o v e   d e s c r i p t i o n   of  f i g u r e   3  shows  how  a l l   t h e   s t r u c -  

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

s l a t   4  h a v e   b e e n   p l a n n e d   and  d e s i g n e d   w i t h   t h e   aim  o f  

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

Th i s   can  be  s e e n   m o r e   c l e a r l y   in   f i g u r e   4,  w h i c h   s h o w s  

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

s i d e .   N o t e   how  a n g u l a r   m o l d i n g s   24,  c o n g r u e n t   w i t h  

r o t a t i n g   s u p p o r t s   of   s l a t   4,  are  j o i n e d   t o g e t h e r   w i t h   a  

p e r f e c t   s e a l ,   f u r t h e r   e n s u r e d   by  g a s k e t   4c.  On  t he   t o p ,  

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

m o l d i n g s   of  s e c t i o n   3a  f i t t e d   w i t h   g a s k e t   3a '   w i t h   t h e  

c o n g r u e n t   a n g u l a r   m o l d i n g   4a  of  s l a t   4  f i t t e d   w i t h   g a s - -  

k e t - 4 c .   E v i d e n t l y ,   a n g u l a r   m o l d i n g s   2 4 , 2 4 '   of  r o t a t i n g  



s u p p o r t s   5 , 5 '   a r e   a l i g n e d ,   on  t h e   same  l e v e l ,   f o r   t h e  

e n t i r e   of  s l a t   4  w i t h   a n g u l a r   m o l d i n g s   4a  and  4b  of  s a i d  

s l a t s .   A l s o   n o t e   how  g r o o v e s   20 ,21   ( d a s h e d   l i n e s )   o f  

r o t a t i n g   s u p p o r t   5  a r e   a r r a n g e d   to   c o u p l e   g e o m e t r i c a l l y  

and  s e a l   w i t h  n y l o n   s e c t i o n s   1 8 , 1 9 ,   w h i c h   s e r v e   as  t h e  

e l a s t i c   e l e m e n t .   F i g u r e   4  a l s o   shows   t h e   h i n g e s ,   i n d i -  

c a t e d   g e n e r i c a l l y   w i t h  2 6 , 2 7   and  28,  b e t w e e n   r o t a t i n g  

s u p p o r t s   5  and  r o d   29  c o n n e c t i n g   t h e m ,   b e t w e e n   h a n d l e   M 

and  l e v e r   arm  30  a n d ,   r e s p e c t i v e l y ,   b e t w e e n   s a i d   l e v e r  

30  and  h a n d l e   M.  T h e s e   h i n g e s   w i l l   be  d i s c u s s e d   i n  

g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   f i g u r e s   9  and  1 0 .  

F i g u r e   5  g i v e s   a  s e c t i o n a l   v i e w   of  t h e   p o s i t i o n   of  t h e  

r i g h t   s i d e   of  t he   s h u t t e r ,   when  o p e n e d .   In  t h i s   p o s i -  

t i o n ,   n y l o n   s e c t i o n s   1 8 , 1 9   f u n c t i o n i n g   as  s p r i n g s ,   e x e r t  

p r e s s u r e   on  t h e   s u r f a c e   of  r o t a t i n g   s u p p o r t s   5  to  c o n -  

t r i b u t e   e f f e c t i v e l y   to  h o l d i n g   t h e i r   p o s i t i o n   (and  t h u s  

t h a t   of  t he   s l a t s )   f i x e d   a t   t h e   p o i n t   p r e - e s t a b l i s h e d  

w i t h   h a n d l e   M.  N o t e   r o d   29  h i n g e d   to   v a r i o u s   r o t a t i n g  

s u p p o r t s   5  of  t he   s l a t s   in   26,  p l u s   t h e   p o i n t   of  h i n g e  

27  of  rod   29  to   l e v e r   arm  30,  and  t h e   p o i n t   of  h i n g e   28  

of  t h i s   l e v e r   to   h a n d l e   M.  A r r o w   F  i n d i c a t e s   t h e   o p e n -  

ing   d i r e c t i o n .  

F i g u r e   6  shows  in  t r a n s v e r s e   s e c t i o n   t h e   c l o s e d   p o s i t i o n  

of  t he   s l a t s .   No te   n y l o n   s e c t i o n s   1 8 , 1 9 , 1 8 ' , 1 9 '   f i t -  

t e d   in  g r o o v e s   2 0 , 2 1 , 2 0 ' , 2 1 '   of  r o t a t i n g   s u p p o r t s   5 , 5 ' .  



On  the   o t h e r   h a n d ,   f i g u r e   7  shows  how  s w e l l i n g s   2 2 , 2 3  

of  n y l o n   s e c t i o n s   1 8 , 1 9   a r e   p u l l e d   back   f rom  t h e i r   p o s -  

i t i o n   in   f i g u r e   6.  In  f a c t ,   t h e y   have   come  o u t   o f  

g r o o v e s   2 0 , 2 1 ,   e x e r t i n g   p r e s s u r e   a g a i n s t   t he   s u r f a c e   o f  

r o t a t i n g   s u p p o r t   5.  The  s l a t s   a r e   in   t h e   o p e n i n g   p o s i -  

t i o n .  

F i g u r e   8  shows  p a r t   of  s e c t i o n   3a  to   be  p r e s s u r e   i n s e r -  

t e d   w i t h   arms  3 3 , 3 3 '   in   u p p e r   t r a n s v e r s e   s e c t i o n   3  o f  

the   f r a m e w o r k .   In  t h e   same  f i g u r e ,   a  l a t e r a l   s e a l i n g  

s l a t   made  of  n y l o n ,   i n d i c a t e d   w i t h   31  ( t h e   r i g h t ,   i n  

t h i s   c a s e ) ,   has   on  t he   i n s i d e   a  g r o o v e   32  of  t h e   s a m e  

s h a p e   as  s e c t i o n   3a  and ,   on  t h e   o u t s i d e ,   two  p a r a l l e l  

g r o o v e s   20a  t h e   same  d i s t a n c e   a p a r t   as  n y l o n   s e c t i o n s  

1 8 ' , 1 9 ' .   G r o o v e   32  f i t s   w i t h   s e c t i o n   3a,  and  g r o o v e s  

20a  s e a l   w i t h   n y l o n   s e c t i o n s   1 8 ' , 1 9 ' .   S l a t   31  a l s o  

has   an  a n g u l a r   m o l d i n g   34  w h i c h ,   once   a s s e m b l e d ,   is   a -  

l i g n e d   w i t h   a n g u l a r   m o l d i n g   35  of  s e c t i o n   3a  to   r e c e i v e  

the   c o r r e s p o n d i n g   a n g u l a r   m o l d i n g s   24  of  r o t a t i n g   s u p p o r t  

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

of  t h e s e   e l e m e n t s   i s   c o m p l e t e d   by  g a s k e t   3 a ' .   N a t u r a l l y ,  

the   m i r r o r   image   of   t h i s   s l a t   i s   a p p l i e d   to   t he   l e f t  

s i d e   of  t o p   s e c t i o n   3a  and  to   b o t h   s i d e s   of  b o t t o m   s e c -  

t i o n   3 b .  

F i g u r e   9  shows   o p e r a t i n g   h a n d l e   M  h i n g e d   to  rod   29  c o n -  

n e c t i n g   s l a t s   4  and  to  r i g h t   l o n g i t u d i n a l   s e c t i o n   2  o f  

the   f r a m e w o r k .   N o t e   h i n g e s   26,  27,  28  p r e v i o u s l y   m e n -  



t i o n e d   w i t h   r e f e r e n c e   to   f i g u r e s   4  and  5.  I t   s h o u l d   b e  

n o t e d   t h a t   a l l   t h e   h i n g e   e l e m e n t s ,   as  w e l l   as  rod   2 6 ,  

a r e   made  of  n y l o n .  

F i g u r e   10  shows  in   an  e n l a r g e d   l o n g i t u d i n a l   s e c t i o n   h o w  

the   t h r e e   h i n g e s   a r e   made .   N o t e   h o l l o w   p i n   36  w i t h  

s t e p p e d   b a s e ,   p a r t   of  r o t a t i n g   s u p p o r t   5  ( f i g u r e   3 ) .  

T h i s   i s   i n s e r t e d   in   a  h o l e   in   rod   29  and  h i n g e d   w i t h  

f l a t   h e a d   p i n   37,   a l s o   n y l o n ,   f i t t e d   w i t h   s w e l l i n g   3 8  

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

e x p a n d s   to  fo rm  t h e   s t o p .   H i n g e   27  i s   made  up  of  a  c i r -  

c u l a r   h e a d   h o l l o w   p i n   p a s s e d   t h r o u g h   a  h o l e   in  r o d   26  

and  c o r r e s p o n d i n g   h o l e s   in   s e c t i o n   2  and  l e v e r   arm  3 0 .  

On  t he   i n s i d e ,   t h i s   h o l l o w   p i n   has   a  s w e l l i n g   42  i h  

w h i c h   p i n   40,  i n s e r t e d   in  h o l l o w   p i n   39  on  t he   o p p o s i t e  

s i d e ,   i s   b l o c k e d   by  e l a s t i c i t y   and  p r e s s u r e .   H i n g e   28  

i s   made  a n a l o g o u s l y .   To  r e p e a t ,   a l l   e l e m e n t s   of  t h e -  

h i n g e s   a r e   made  of  n y l o n .  

The  o b j e c t   of  t h i s   i n v e n t i o n   has   b e e n   d e s c r i b e d   and  i l -  

l u s t r a t e d   w i t h   r e f e r e n c e   to  a  p r e f e r r e d   fo rm.   H o w e v e r ,  

d i f f e r e n t   p r o p o r t i o n s ,   d i m e n s i o n s   and  a r r a n g e m e n t s   a r e  

p o s s i b l e   w i t h o u t   g o i n g   b e y o n d   t he   b o u n d s   of  t h i s   i n v e n -  

t i o n .  



1.  A i r - t i g h t   s h u t t e r   w i t h   m o v e a b l e   s l a t s ,   w i t h   a  f r a m e -  

work  made  up  of  a n o d i z e d   or   p a i n t e d   a l u m i n u m   s e c t i o n s  

a r r a n g e d   in   l o n g i t u d i n a l   and  t r a n s v e r s e   p a i r s   o p p o s i t e  

and  p a r a l l e l   to   one  a n o t h e r   and  of  s l a t s   w h i c h   may  b e  

r o t a t e d   s i m u l t a n e o u s l y   f rom  a  c o m p l e t e l y   open   p o s i t i o n  

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

-  a l l   t h e   a l u m i n u m   s e c t i o n s   ( 2 , 2 ' , 3 , 3 ' )   of  t h e   f r a m e w o r k  

have   t h e   same  i n t e r n a l   and  e x t e r n a l   m o l d i n g ;  

-  t w o   n y l o n   s e c t i o n s   ( 1 8 , 1 9 , 1 8 ' , 1 9 ' )   a r e   p r e s s u r e   i n -  

s e r t e d   in  e a c h   of  t h e   two  l o n g i t u d i n a l   s e c t i o n s   ( 2 , 2 ' ) ,  

so  as  to   r e m a i n   f i x e d   t h r o u g h   e l a s t i c i t y   in   t h e   p o s i -  

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

r e s p e c t i v e   s e c t i o n   ( 2 , 2 ' ) ;  

-  t h e   two  n y l o n   s e c t i o n s   ( 1 8 , 1 9 , 1 8 ' , 1 9 ' )   p r o t r u d e   s l i g h t -  

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

t i o n s   ( 2 , 2 ' )   on  t he   i n s i d e   of  t h e   f r a m e w o r k   to   f o r m  

p a r a l l e l   s w e l l i n g s   ( 2 2 , 2 3 , 2 2 ' , 2 3 ' ) ;  

-  a l o n g   t h e   m i d - l i n e   of  e a c h   l o n g i t u d i n a l   s e c t i o n   ( 2 ,  

2 ' ) ,   on  t h e   i n s i d e   of  t h e   f r a m e w o r k ,   r o t a t i n g   s u p p o r t s  

( 5 , 5 ' )   f o r   t h e   s l a t s   (4)  a r e   a p p l i e d   a t   e q u a l   i n t e r -  

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

s e a l   them  b o t h   w i t h   t h e   s w e l l i n g s   ( 2 2 , 2 3 , 2 2 ' , 2 3 ' )   o f  

t he   n y l o n   s e c t i o n s   ( 1 8 , 1 9 , 1 8 ' , 1 9 ' )   and  w i t h   t h e   s l a t s  

( 4 ) ;  

-  a n   a l u m i n u m   s e c t i o n   ( 3 a , 3 b )   i s   p r e s s u r e   i n s e r t e d   i n  

e a c h   of  t h e   two  t r a n s v e r s e   s e c t i o n s   ( 3 , 3 ' )   on  t h e   i n -  



s i d e   of  the   f r a m e w o r k ,   s a i d   s e c t i o n   i s   m o l d e d   to  f o r m  

a  h e r m e t i c   s e a l   w i t h   t o p   and  b o t t o m   s l a t s   (4)  and  i s  

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

2.  S h u t t e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d   a i r - t i g h t  

h i n g e s   t h r o u g h   w h i c h   r o t a t i n g   s u p p o r t s   ( 5 , 5 ' )   f o r   s l a t s  

(4)  a r e   a p p l i e d   to   l o n g i t u d i n a l   s e c t i o n s   ( 2 , 2 ' )   of  t h e  

f r a m e w o r k ,   a r e   made  up  of  a  h o l l o w   p i n   ( 9 , 9 ' )   w i t h   a  

s h a l l o w   c i r c u l a r   c a v i t y   ( 1 0 , 1 0 ' )   a t   t he   b o t t o m   in   w h i c h  

t h e   b a s e   d i s k   ( 1 2 , 1 2 ' )   of   c o u p l i n g   ( 1 1 , 1 1 ' )   i s   p l a c e d ,  

e q u i p p e d   w i t h   a  s m a l l   s t o p   p i n   ( 1 3 , 1 3 ' )   and  f i t t i n g   o n  

h o l l o w   p i n   ( 9 , 9 ' ) ;   s a i d   c o u p l i n g   ( 1 1 , 1 1 ' )   when  p a s s e d  

t h r o u g h   h o l e   ( 1 4 , 1 4 ' )   in   t h e   l o n g i t u d i n a l   s e c t i o n   ( 2 , 2 ' )  

of  t he   f r a m e w o r k ,   i s   b l o c k e d   on  t he   o p p o s i t e   s i d e   o f  

t h e   s e c t i o n   w i t h   d i s t a n c i n g   s o c k e t   ( 1 6 , 1 6 ' )   and  P a r k e r  

s c r e w s   ( 1 7 , 1 7 ' ) ,   w i t h   t h e   s t o p   p i n   ( 1 3 , 1 3 ' )   of  t he   c o u p -  

l i n g   ( 1 1 , 1 1 ' )   p e n e t r a t i n g   t h e   h o l e   ( 1 5 , 1 5 ' )   in  t h e   s e c -  

t i o n   to  b l o c k   s a i d   c o u p l i n g ,   w i t h i n   w h i c h   t he   p i n   ( 9 , 9 ' )  

of  t he   s u p p o r t   ( 5 , 5 ' )   r o t a t e s .  

3.  S h u t t e r   a c c o r d i n g   to   c l a i m s   1  and  2,  w h e r e i n   s a i d  

c o u p l i n g   d e v i c e s   to   s e a l   t he   r o t a t i n g   s u p p o r t s   ( 5 , 5 ' )  

w i t h   t he   s l a t s   (4)  a r e   made  up  of  a  p r o t r u d i n g   m o l d i n g  

( 6 , 6 ' )   w h i c h   f i t s   i n t o   t h e   h o l l o w   s p a c e   of  s l a t   (4)  a n d  

of  a  g r o o v e   ( 2 5 , 2 5 ' )   in   t he   s u r f a c e   of  t he   s u p p o r t   ( 5 , 5 ' )  

r u n n i n g   a l o n g   t h e   e d g e   of  the   p r o t r u d i n g   m o l d i n g   ( 6 , 6 ' )  

f o r   the   edge   of  t h e   s l a t   (4)  to  f i t   i n t o .  



4.  S h u t t e r   a c c o r d i n g   to  c l a i m s   1  to   3,  w h e r e i n   s a i d  

c o u p l i n g   d e v i c e s   to  s e a l   t h e   r o t a t i n g   s u p p o r t s   ( 5 , 5 ' )  

w i t h   t he   s w e l l i n g s   ( 2 2 , 2 3 , 2 2 ' , 2 3 ' )   in  t h e   n y l o n   s e c t i o n s  

( 1 8 , 1 9 , 1 8 ' , 1 9 ' )   a r e   made  up  of  g r o o v e s   ( 2 0 , 2 1 , 2 0 ' , 2 1 ' )  

in  the   r o t a t i n g   s u p p o r t   ( 5 , 5 ' )   on  t h e   s i d e   f a c i n g   t h e  

s e c t i o n   ( 2 , 2 ' ) ,   p a r a l l e l   to   one  a n o t h e r   and  t h e   s a m e  

d i s t a n c e   a p a r t   as  t h e  n y l o n   s e c t i o n s   ( 1 8 , 1 9 , 1 8 ' , 1 9 ' ) .  

5.  S h u t t e r   a c c o r d i n g   to   c l a i m s   1  to   4,  w h e r e i n   t h e  s e c -  

t i o n   ( 3 a , 3 b )   p r e s s u r e   i n s e r t e d   in   t h e   t o p   and  b o t t o m  

t r a n s v e r s e   s e c t i o n s   ( 3 , 3 ' )   of  t he   f r a m e w o r k   has   two  a r m s  

( 3 3 , 3 3 ' )   to   f i t   i n t o   t h e   l a t t e r   and  an  a n g u l a r   m o l d i n g  

(35)  c o n g r u e n t   w i t h   an  a n g u l a r  m o l d i n g   ( 4 a , 4 b )   of  t h e  

t o p ,   or  b o t t o m ,   s l a t   (4 ) ,   w i t h   a  p l a s t i c   g a s k e t   ( 3 a ' )  

to  p r o v i d e   a  b e t t e r   s e a l .  

6.  S h u t t e r   a c c o r d i n g   to  c l a i m s   1  to   5,  w h e r e i n   s a i d  

l a t e r a l   s e a l i n g   d e v i c e s   a p p l i e d   to   t h e   s e c t i o n s   ( 3 a , 3 b )  

a r e   made  up  of  n y l o n   s l a t s   ( 3 1 , 3 1 ' )   w i t h   a  g r o o v e   ( 3 2 )  

on  one  s i d e   i n t o   w h i c h   t h e   s e c t i o n   ( 3 a , 3 b )   f i t s   a n d  

w i t h   two  p a r a l l e l   g r o o v e s   on  t he   o t h e r   s i d e   t h e   s a m e  

d i s t a n c e   a p a r t   as  t h e   n y l o n   s e c t i o n s   ( 1 8 , 1 9 , 1 8 ' , 1 9 ' )  

w i t h   w h i c h   t h e y   a r e   f i t t e d .  

7.  S h u t t e r   a c c o r d i n g   to  c l a i m s   1  to   6,  w h e r e i n   t h e   s l a t s  

(4)  have   i d e n t i c a l   b u t   r e c i p r o c a l l y   a r r a n g e d   a n g u l a r  

m o l d i n g s   ( 4 a , 4 b )   a l o n g   e a c h   l o n g i t u d i n a l   edge   w h i c h   o n  

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



t h e   s l a t   i m m e d i a t e l y   a b o v e   or  b e l o w ;   o n l y   one  of  t h e  

two  l o n g i t u d i n a l   e d g e s   has   a  p l a s t i c   g a s k e t   (4c)  to   s e a l  

t h e   s l a t s   one  to   a n o t h e r .  
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