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@)  Cushioning  articles. 

  A  cushioning  article  comprises  a  closed  flexible  en- 
velope  containing 

(a)  a  plurality  of  discrete,  relatively-movable  gas-filled 
enclosures  bounded  by  respective  permanent flexible  walls; 
and 

(b)  a  lubricant  to  facilitate  the  relative  movement  of  the 
gas-filled  enclosures  within  the  envelope.  Articles  of  this 
type  follow  body  contours  of  a  user,  thus  distributing  pres- 
sure  evenly  and  providing  greater  comfort,  as  well  as  reduc- 
ing  the  likelihood  of  pressure  sores. 



T h i s   i n v e n t i o n   r e l a t e s   to   c u s h i o n i n g   a r t i c l e s .  

U n t i l   now,  c u s h i o n i n g   h a s   b e e n   made  of   s p r i n g s ,  

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

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

s i l i c o n e   f l u i d / r u b b e r   f i l l e d   b a g s   e t c .   or  c o m b i n a t i o n s  

of   t h e s e .   T h e r e   a r e   a l s o   w a t e r b e d s .   C u s h i o n s   a r e  

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

v i s c o s i t y   l i q u i d / g e l ,   w h i c h   may  c o n t a i n   m i n e r a l   c e n o s p h e r e s ,  

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

n o t   a l w a y s   low  in  f l a m m a b i l i t y ,   and  r e l a t i v e l y   e x p e n s i v e .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   l i g h t - w e i g h t  

c u s h i o n i n g   can   be  made  f r o m   g a s - f i l l e d   p l a s t i c s   or  m i n e r a l  

e n c l o s u r e s ,   or  m i x t u r e s   of   b o t h ,   d i s p e r s e d   in   a  l u b r i c a n t  

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

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

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

i m p e r m e a b l e   to   t h e   l u b r i c a n t ,   and  w h i c h   in   t u r n   may  b e  

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

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  c u s h i o n i n g  

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

f l e x i b l e   e n v e l o p e   c o n t a i n i n g  

(a)  a  p l u r a l i t y   of   d i s c r e t e ,   r e l a t i v e l y   m o v a b l e   g a s -  
f i l l e d   e n c l o s u r e s   b o u n d e d   by  r e s p e c t i v e   p e r m a n e n t  

f l e x i b l e   w a l l s ;   a n d  

(b)  a  l u b r i c a n t   to   f a c i l i t a t e   t h e   r e l a t i v e   m o v e m e n t  

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

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

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

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

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

due  to   s p a s m   or  o b s t r u c t i o n   of  an  a r t e r y ) ,   and  d e c u b i t u s  

u l c e r s   ( p r e s s u r e   s o r e s   or   u l c e r s   r e l a t i n g   f r o m   p r e s s u r e  

on  p a r t s   of  t h e   b o d y   in  p e r s o n s   c o n f i n e d  t o   bed   f o r   a  

l o n g   t i m e ,   or  n e e d i n g   to   s i t ,   f o r   e x a m p l e   in   w h e e l c h a i r s ,  

f o r   l o n g   p e r i o d s ) ,   i s   r e d u c e d .  

The  g a s - f i l l e d   e n c l o s u r e s   ( w h i c h   may,   f o r   e x a m p l e ,  

c o n s i s t   e s s e n t i a l l y   of   d i s c r e t e   u n d i v i d e d   b u b b l e s   o r  



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

n o n - f l a m m a b l e   gas   s u c h   as  n i t r o g e n ,   c a r b o n   d i o x i d e   o r  

h e l i u m .   A l t e r n a t i v e l y ,   t h e y   may  c o n t a i n   a i r .  

The  g a s - f i l l e d   e n c l o s u r e s   may  be  made  of  any  one  o r  
more  of  t h e   f o l l o w i n g   f i l m s ,   f o i l s   or  c o a t i n g s : -  

p o l y e t h y l e n e ,   p o l y p r o p y l e n e ,   p o l y u r e t h a n e ,  

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

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

a l u m i n i u m ,   c h l o r i n a t e d   r u b b e r   or  f l u o r i n a t e d  

p o l y m e r s .  

I t   i s   p r e f e r r e d   t h a t   i t   s h o u l d   be  r u b b e r - l i k e / f l e x i b l e .  

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

t h e   a f o r e m e n t i o n e d   m a t e r i a l s .   A l t e r n a t i v e l y ,   t h e  g a s -  

f i l l e d   e n c l o s u r e s   may  c o m p r i s e   a  l a m i n a t e   of  two  or  m o r e  
of  t h e   m a t e r i a l s   or  a  c o a t i n g   of   one  on  a n o t h e r .  

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

p r e f e r a b l y   b e t w e e n   5  m i c r o n s   and   50  mm:  The  e n c l o s u r e s  

may  be  s p h e r i c a l ,   b u t   can   be  o t h e r   s h a p e s ,   e . g .   e l l i p s o i d a l .  

I t   has   b e e n   f o u n d   t h a t   a  m i x t u r e   of  v a r i o u s   s i z e s   of  g a s -  
f i l l e d   e n c l o s u r e s   w i l l   m i n i m i s e   t h e   mass   of  l u b r i c a n t  

n e e d e d ,   and  s a v e   w e i g h t   i n   t h e   c u s h i o n .   For   e x a m p l e ,  

i f   s p h e r i c a l   e n c l o s u r e s   of  30  mm  d i a m e t e r   a r e   u s e d ,   t h e y  

w i l l   o n l y   o c c u p y   a b o u t   50%  of  t h e   t o t a l   e n v e l o p e   v o l u m e ,  

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

can   be  i n c o r p o r a t e d   i n   t h e   s p a c e s ,   t h u s   r e d u c i n g   t h e  

v o l u m e   of  l u b r i c a n t   n e e d e d   ( s e e   F u r n a s ,   I n d .   Eng.  C h e m .  

1 9 3 1 ,   2 3 ( 9 ) ,   1 0 5 2 - 8 ) .  

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

a r e   d i s p e r s e d   mus t   h a v e   a  low  c o e f f i c i e n t   of  f r i c t i o n   a n d  

m u s t   f l o w .   The  l u b r i c a n t   may  be  a  l i q u i d ,   e . g .   w a t e r ,  

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

s y n t h e t i c   m i n e r a l   or  s i l i c o n e   o i l s   or  g r e a s e s ,   t h e   l i q u i d  

o p t i o n a l l y   b e i n g   t h i c k e n e d   to   g i v e   a  p s e u d o p l a s t i c   g e l .  

A l t e r n a t i v e l y ,   t h e   l u b r i c a n t   c a n   be  a  f i n e l y - d i v i d e d  

s o l i d ,   ( e . g .   n a t u r a l   s i l i c a t e s   of  p l a t e - l i k e   s t r u c t u r e  

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

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

p l a t e - l i k e   s t r u c t u r e   ( e . g .   s t e a r i c   a c i d   and   c a l c i u m  



s t e a r a t e ) , s o f t   w a x e s ,   f l u o r i n a t e d   p o l y m e r s   ( e . g .   p o l y -  

t e t r a f l u o r o e t h y l e n e )   or  m i x t u r e s   of  t h e s e   m a t e r i a l s .  

R e g a r d   s h o u l d   be  had   to   t h e   f a c t   t h a t   some  of  t he   a b o v e -  

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

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

of  t h e   e v o l u t i o n   of  t o x i c   g a s e s   when  b u r n i n g .  

The  r h e o l o g y   of  t h e   l i q u i d   l u b r i c a n t   may  b e  

a l t e r e d   by  U s i n g   t h i c k e n e r s   or  t h i x o t r o p i c   a g e n t s   k n o w n  

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

s i l i c a s ,   c e l l u l o s e   e t h e r s ,   a l k a l i - s o l u b l e   a c r y l i c s ,  

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

' f i l l e r s ' ,   g l a s s   c e n o s p h e r e s   or  m i n e r a l   c e n o s p h e r e s .  

A  p r e f e r r e d   l u b r i c a n t   f o r   use   i n   t h i s   i n v e n t i o n  

i s   a  20%  by  w e i g h t   a q u e o u s   s o d i u m   c h l o r i d e   s o l u t i o n ,  

t h i c k e n e d   by  means   of  c l a y s ,   g a s e o u s - p r o d u c e d   s i l i c a s  

or  c e l l u l o s e   e t h e r s .   At  - 2 0 ° C   a  25%  by  w e i g h t   s a l i n e  

s o l u t i o n   i s   s t i l l   f l u i d ,   b u t   a  20%  by  w e i g h t   s a l i n e  

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

p r o p o r t i o n   of  s a l t   i n   t he   s o l u t i o n   p r o d u c e s   a  s o l i d   a t  

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

g i v e s   good   l o w - t e m p e r a t u r e   p r o p e r t i e s ,   low  f l a m m a b i l i t y ,  

low  o r d e r   of  t o x i c i t y   and  low  c o s t .  

The  i m p e r m e a b l e   c o v e r i n g   c o n s t i t u t i n g   t he   e n v e l o p e  

may  be  made  of  any   one  or  more  of  t he   m a t e r i a l s   m e n t i o n e d  

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

be  r u b b e r - l i k e / f l e x i b l e ,   w i t h o u t   b e i n g   so  b r i t t l e   as  t o  

be  n o i s y   i n   u s e .  

The  e n v e l o p e   may  be  s e a l e d   by  means   of  r a d i o -  

f r e q u e n c y ,   h e a t - s e a l i n g   or  t h e r m o f o r m i n g   in   t h e  

c o n f i g u r a t i o n   m o s t   s u i t a b l e   f o r   t he   i n t e n d e d   use   of  t h e  

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

A l t e r n a t i v e l y ,   t h e   e n v e l o p e   c a n ,   in   a p p r o p r i a t e   c a s e s ,   b e  

f o r m e d   by  r o t a t i o n a l   c a s t i n g   or  b l o w - m o u l d i n g .  

The  i m p e r m e a b l e   c o v e r i n g   may  be  r e i n f o r c e d   e . g .  

by  woven   or   n o n - w o v e n   f a b r i c s   of  a r t i f i c i a l ,   or  n a t u r a l  

m a t e r i a l s ,   or  of  g l a s s .  

S u i t a b l e   l a m i n a t e s / c o a t i n g s   f o r   t he   e n v e l o p e  

i n c l u d e   t h e   f o l l o w i n g :  



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

p o l y e t h y l e n e   to   p o l y e s t e r   to   p o l y e t h y l e n e  

p o l y p r o p y l e n e   to   a l u m i n i u m   to   p o l y p r o p y l e n e  

p o l y e t h y l e n e   to   a l u m i n i u m   to   p o l y e t h y l e n e  

p o l y u r e t h a n e   to   a l u m i n i u m   to   p o l y u r e t h a n e  

p o l y e s t e r   to   a l u m i n i u m   to   p o l y e s t e r  -  

p o l y u r e t h a n e   to   p o l y v i n y l i d e n e   c h l o r i d e   to   p o l y u r e t h a n e  

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

The  o u t e r m o s t   c o v e r i n g   of  t h e   e n v e l o p e   may  be  of  a n y  
s t a n d a r d   u p h o l s t e r y   f a b r i c   or  s h e e p s k i n ,   or  l e a t h e r   o r  
l e a t h e r c l o t h   and   may  be  w h o l l y   or  p a r t l y   l i n e d   w i t h  

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

The  o u t e r m o s t   c o v e r i n g   may  be  made  to   c o n f o r m   t o   t h e  

a p p r o p r i a t e   B r i t i s h   S t a n d a r d   f o r   f l a m m a b i l i t y .  

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

a c c o r d i n g   t o   t he   p r e s e n t   i n v e n t i o n   a r e : -  

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

c a r   s e a t s ,   p r e s s u r e   s u p p o r t   p r o d u c t s   s u c h   as  r i n g s ,  

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

s e a t s ,   h e l i c o p t e r   s e a t s ,   s e a t s   f o r   b u s e s ,   c a r s ,  

f o r k - l i f t   t r u c k s ,   l o r r i e s   and   v a n s ,   f o r   a g r i c u l t u r a l  

v e h i c l e s   and   h e a v y   p l a n t ,   i n   d o m e s t i c   and   o f f i c e  

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

p a d s   f o r   e q u i p m e n t .  

P r e f e r r e d   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l  

be  i l l u s t r a t e d   by  way  of  t h e   f o l l o w i n g   E x a m p l e s :  

EXAMPLE  1 

A i r - f i l l e d   e n c l o s u r e s   of  30  mm  d i a m e t e r   w e r e  

d i s p e r s e d   i n   a  g e l   made  to   t h e   f o l l o w i n g   f o r m u l a t i o n : -  

20%  by  mass   a q u e o u s   s a l t   s o l u t i o n   100  p . b . w .  

H y d r a t e d   m a g n e s i u m   s i l i c a t e   ( i )   12  p . b . w .  

Fumed  s i l i c a   ( i i )   5  p : b . w .  

A  s u i t a b l e   b a c t e r i c i d e / f u n g i c i d e   was  i n c o r p o r a t e d .  

(  i )   A v a i l a b l e   u n d e r   t h e   R e g i s t e r e d   T r a d e   Mark  PANGEL  S .  

( i i )   A v a i l a b l e   u n d e r   t h e   R e g i s t e r e d   T r a d e   M a r k  

CAB-O-SIL   M - 5 .  

The  v i s c o s i t y   of  t h e   g e l ,   d e t e r m i n e d   on  a  B r o o k f i e l d  

v i s c o m e t e r   m o d e l   R . V . F ,   s p i n d l e   7  a t   20°C .   w a s : -  



920  p o i s e   a t   s p e e d   1 0  

360  p o i s e   a t   s p e e d   2 0  

136  p o i s e   a t   s p e e d   5 0  

l 1 4   p o i s e   a t   s p e e d   1 0 0  

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

The  a i r - f i l l e d   e n c l o s u r e s   and   g e l   were   c o n t a i n e d  

in   a  c o v e r   f a b r i c a t e d   f r o m   a  p o l y u r e t h a n e / p o l y v i n y l i d e n e  

c h l o r i d e / p o l y u r e t h a n e   l a m i n a t e .   The  w h o l e   was  e n c a s e d  

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

f l a m e - r e t a r d a n t   f a b r i c .  

EXAMPLE  2  

A i r - f i l l e d   e n c l o s u r e s   of  25  mm  d i a m e t e r   w e r e  

d i s p e r s e d   i n   a  g e l   made  to   t h e   f o l l o w i n g   f o r m a t i o n : -  

G l y c e r o l   B . P .   1 0 0  .   p . b . w .  

H y d r a t e d   m a g n e s i u m   s i l i c a t e   ( i )   5 . 2 5   p . b . w . .  

Fumed  s i l i c a   ( i i )   3 . 7 5   p . b . w .  

A  s u i t a b l e   b a c t e r i c i d e / f u n g i c i d e   was  i n c o r p o r a t e d .  

( i )   and   ( i i ) :   See  EXAMPLE  1 .  

The  v i s c o s i t y   of  t h e   g e l ,   d e t e r m i n e d   on  a  

B r o o k f i e l d   v i s c o m e t e r   m o d e l   R  V  F  s p i n d l e   7  a t   2 0 ° C .   w a s : -  

1560   p o i s e   a t   s p e e d   1 0  

960  p o i s e   a t   s p e e d   2 0  

528  p o i s e   a t   s p e e d   5 0  

360  p o i s e   a t   s p e e d   1 0 0  

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

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

in   a  c o v e r   f a b r i c a t e d   f r o m   p o l y v i n y l i d e n e   c h l o r i d e /  

p o l y e s t e r / p o l y e t h y l e n e   l a m i n a t e .   The  w h o l e   was  e n c a s e d  

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

f l a m e - r e t a r d a n t   f a b r i c .  

EXAMPLE  3 

A i r - f i l l e d   p l a s t i c s   e n c l o s u r e s   of  30  mm  d i a m e t e r  

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

a  c o v e r   f a b r i c a t e d   f r o m   a  p o l y u r e t h a n e   f i l m .   The  w h o l e  

was  e n c a s e d   i n   an  o u t e r   c o v e r   c o m p r i s i n g   p o l y e s t e r   w a d d i n g  

and   a  f l a m e   r e t a r d a n t   f a b r i c .  



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

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

t h e   e n v e l o p e   c o n t a i n s :  

(a)  a  p l u r a l i t y   of   d i s c r e t e ,   r e l a t i v e l y   m o v a b l e  

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

p e r m a n e n t   f l e x i b l e   w a l l s ;   a n d  

(b)  a  l u b r i c a n t   t o   f a c i l i t a t e   t h e   r e l a t i v e  

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

(a)  w i t h i n   t h e   e n v e l o p e .  

2.  An  a r t i c l e   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 s e d   i n  

t h a t   t h e   l u b r i c a n t   (b)  i s   a  l i q u i d .  

3.  An  a r t i c l e   a c c o r d i n g   to   C l a i m   1  or  2,  c h a r a c t e r i s e d  

in  t h a t   t h e   l u b r i c a n t   (b)  i s   a  l i q u i d   i n c l u d i n g   one  or   m o r e  

t h i c k e n e r s .  

4.   An  a r t i c l e   a c c o r d i n g   to   C l a i m   1,  2  or   3,  c h a r a c t e r i s e d  

in  t h a t   t h e   l u b r i c a n t   (b)  i s   w a t e r   c o n t a i n i n g   one  or  m o r e  

t h i c k e n e r s   and  s o d i u m   c h l o r i d e .  

5.  An  a r t i c l e   a c c o r d i n g   to   C l a i m   1,  2  or  3,  c h a r a c t e r i s e d  

in  t h a t   t h e   l u b r i c a n t   (b)  i s   a  g e l .  

6.  An  a r t i c l e   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i s e d   i n  

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

7.  An  a r t i c l e   a c c o r d i n g   to   any   one  of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e   g a s - f i l l e d   e n c l o s u r e s   ( a )  

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

8.  An  a r t i c l e   a c c o r d i n g   to   any   one  of   C l a i m s   1  to   6 ,  

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

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

9.  An  a r t i c l e   a c c o r d i n g   to   any   one  of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e   e n c l o s u r e s   a r e   a i r - f i l l e d .  
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