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@  Body  support  system. 
  A  support  system  for  mattresses  or  cushions  used  in 
body  support  appliances  comprising,  spaced  air  springs  in 
the  form  of  tubular  biadders  (13)  provided  with  a  series  of 
longitudinally  spaced  nockets  (17)  having  open  mouths  (18) 
accommodating  the  ends  of  transversely  extending  slats 
(11).  The  pockets  are  formed  in  a  tangential  flap  (15) 
connected  to  the  tubmar  bladder  (13)  along  a  longitudinal 
connection  line  (16)  at the  surface  of the  tubular  bladder  (13) 
such  that  the  open  mouths  (18)  of  the  pockets  (17)  are  spaced 
along  a  longitudinal  edge  of  the  flap  (15). 



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

or  c u s h i o n s   in  b e d s ,   c h a i r s ,   s o f a s ,   s e t t e e s ,   s t r e t c h e r s  

and  o t h e r   body   s u p p o r t   a p p l i a n c e s .   Such   s u p p o r t   s y s t e m s  

w i l l   be  r e f e r r e d   to   as  s y s t e m s   "o f   t h e   k i n d   d e f i n e d " .  

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

s y s t e m s   of  t h e   k i n d   d e f i n e d   in   w h i c h  a   m a t t r e s s   o r  

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

s p r i n g s .   My  B r i t i s h   P a t e n t   A p p l i c a t i o n   No.  1 2 1 2 1 / 8 0   a n d  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   No.  8 1 3 0 1 4 8 1 . 8   d i s c l o s e  

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

s p r i n g s   a r e   in  t h e   form  of  l o n g   i n f l a t a b l e   t u b e s   o n  

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

Such  b e d s   h a v e   b e e n   s u c c e s s f u l   b u t   one  p r o b l e m   h a s   b e e n  

t h e   t e n d e n c y   f o r   t h e   s l a t s   to   move  on  t h e   t u b e s   and  t h e  

c o n s e q u e n t   need   to   p r o v i d e   some  h o l d i n g   means   w h i c h   w i l l  

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

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

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

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

m e a n s .  

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 r e   i s   p r o v i d e d   an  a i r  

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

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

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



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

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

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

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

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

b l a d d e r   b e y o n d   t h e   seam  w h i c h   i s   f o l d e d   and  h e a t   w e l d e d  

to  f o r m   t h e   p o c k e t s   so  t h a t   t h e   f l a p   i s   i n t e g r a l l y  

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

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

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

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

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

m a t e r i a l   p r o j e c t i n g   b e y o n d   t h e   seam  e x t e r i o r l y   of  t h e  

t u b e ,   and   f o l d i n g   and   w e l d i n g   s a i d   s t r i p   of  m a t e r i a l   t o  

fo rm  a  t a n g e n t i a l   f l a p   w i t h   l o n g i t u d i n a l l y   s p a c e d  

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

e d g e   of  t h e   f l a p .  

In   o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more   f u l l y   e x p l a i n e d  

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

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

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i ew   of  p a r t   of  a  b e d  

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

p a i r   of   a i r   s p r i n g s ;  



F i g u r e   2  i s   an  e n l a r g e d   s c r a p   v i ew   t a k e n   in   t h e   r e g i o n   2 

in  F i g u r e   1 ;  

F i g u r e   3  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n   t h r o u g h   an  u p p e r  

p a r t   of  one  of  t h e   a i r   s p r i n g s ;  

F i g u r e   4  i s   a  s i d e   v i e w   of  t h e   u p p e r   p a r t   of   t h e   a i r  

s p r i n g   in   t h e   d i r e c t i o n   of   a r r o w   4  in   F i g u r e   3 ;  

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

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

in  F i g u r e s   1  to   4  and   s h o w s   a  p a r t l y   f o r m e d   s p r i n g   i n  

t h e   p r o c e s s   of  m a n u f a c t u r e ;  

F i g u r e   6  i l l u s t r a t e s   a  s p e c i a l l y   s h a p e d   h e a t   w e l d i n g   b a r  

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

t h e   f o r m i n g   p r o c e s s ;  

F i g u r e   7  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   t h e  

a p p a r a t u s   of  t h e   p a r t l y   f o r m e d   t u b e   a t   t h e   s t a g e   of  t h e  

f o r m i n g   p r o c e s s   i l l u s t r a t e d   in   F i g u r e   5 ;  

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   t h e  

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

F i g u r e s   9  to   11  d i a g r a m m a t i c a l l y   i l l u s t r a t e   a l t e r n a t i v e  

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

i n v e n t i o n ;  



F i g u r e   12  i s   a  p e r s p e c t i v e   v i e w   of  p a r t   of   an  a i r   s p r i n g  

of   t h e   g e n e r a l   k i n d   shown  in   F i g u r e   2 ;  

F i g u r e   13  i s   a  p e r s p e c t i v e   v i e w   of  an  a i r   s p r i n g   of  t h e  

g e n e r a l   k i n d   s h o w n   in   F i g u r e   1 0 ;  

F i g u r e   14  i s   a  p e r s p e c t i v e   v i e w   of  a  s t a b i l i s e r   f o r   u s e  

w i t h   a  bed   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 ;  

F i g u r e   15  i s   a  p e r s p e c t i v e   v i e w   of  p a r t   of   t h e   bed   s h o w n  

in   F i g u r e   1  i n c l u d i n g   t h e   s t a b i l i s e r   shown   in   F i g u r e   1 4  

m o u n t e d   t h e r e o n ,   a n d  

F i g u r e   16  i s   a  c r o s s - s e c t i o n   t a k e n   on  t h e   l i n e   X-X  o f  

F i g u r e   1 5 .  

F i g u r e   1  i l l u s t r a t e s   a  m a t t r e s s   s u p p o r t   s y s t e m   f o r   a  b e d  

c o m p r i s i n g   a  s e r i e s   o f   p a r a l l e l   w o o d e n   s l a t s   1 1  

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

s p r i n g s   12.  The   a i r   s p r i n g s   12  can   be  m o u n t e d   in   a n y  

c o n v e n i e n t   f r a m e   ( n o t   s h o w n ) .   E a c h   a i r   s p r i n g   1 2  

c o m p r i s e s   an  e l o n g a t e   t u b e   13  f o r m e d   w i t h   c l o s e d   e n d s   1 4  

and   w i t h   a  t a n g e n t i a l   f l a p   15  w h i c h   i s   c o n n e c t e d   to   t h e  

t u b e   a l o n g   a  l o n g i t u d i n a l   c o n n e c t i o n   l i n e   16  a t   t h e  

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

s p a c e d   p o c k e t s   17  w i t h   o p e n   m o u t h s   18  l o c a t e d   a l o n g   o n e  

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

e n d s   of   t h e   s l a t s   1 1 .  



Each   t u b u l a r   b l a d d e r   is   f o r m e d   of  h e a t   w e l d e d   s h e e t  

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

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

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

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

to   f o rm  t h e   p o c k e t s   so  t h a t   t h e   f l a p   i s   i n t e g r a l l y  

c o n n e c t e d   w i t h   t h e   b l a d d e r   a t   t h e   s e a m .   The  e n d s   of  t h e  

t u b e s   a r e   c l o s e d   by  h e a t   w e l d s   19  and   one   end   o f  e a c h  

t u b e   i s   f i t t e d   w i t h   an  i n f l a t i o n   v a l v e   2 1 .  

As  r e f e r r e d   to   a b o v e ,   in   o r d e r   to   m a i n t a i n   l a t e r a l  

s t a b i l i t y ,   t h e   a i r   s p r i n g s   12  can   be  m o u n t e d   in   a n y  

c o n v e n i e n t   f r a m e  ( n o t   shown)   w h i c h   i s   u s u a l l y   o f  

' U ' - s h a p e d   c r o s s - s e c t i o n   f o r   a t   l e a s t   a  p o r t i o n   of  i t s  

l e n g t h .   H o w e v e r ,   f o r   c e r t a i n   a p p l i c a t i o n s ,   s u c h   as  t h e  

p r o v i s i o n   of  a  p o r t a b l e   bed   or  a  d e s i g n   a p p l i c a t i o n  

w h e r e   l a t e r a l   s t a b i l i t y   i s   r e q u i r e d   w i t h o u t   a n y  

c o n s t r a i n t  a t   t h e   s i d e s ,   t h e   s u p p o r t   s y s t e m   shown  i n  

F i g u r e   1  i n c o r p o r a t e s   a  s t a b i l i s e r   a r r a n g e m e n t   as  s h o w n  

in  F i g u r e s   14  t o   16  and  now  to  be  d e s c r i b e d .  

As  shown  in   F i g u r e   14,  b e f o r e   f i t t i n g   on  t h e   b e d ,   t h e  

s t a b i l i s e r   c o m p r i s e s   an  o p e n - e n d e d ,   f l a t t e n e d   t u b u l a r  

member  55  of  s h e e t   p l a s t i c s   m a t e r i a l   s i m i l a r   to   t h e  

t u b u l a r   b l a d d e r s   13.   The  member  55  i s   of  a  l e n g t h  

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

is   p r o v i d e d   w i t h   s p a c e d   a p e r t u r e s   56  whose   a x e s  

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



b l a d d e r s   13.   The   d i a m e t e r   of  t h e   a p e r t u r e s   56  i s  

s l i g h t l y   l e s s   t h a n   t h e   d i a m e t e r   of  t h e   t u b e s   13  t o  

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

m o u n t e d   on  t h e   t u b e s .   One  e d g e   58  o f   t h e   t u b u l a r  

member   55  h a s   a  s e a m   57  f o r m e d   by  h e a t   w e l d i n g   e x t e n d i n g  

p a r a l l e l   t o ,   b u t   s p a c e d   s l i g h t l y   f r o m   t h e   e d g e   58  t o  

p r o v i d e   an  e l o n g a t e   c h a m b e r   59  e x t e n d i n g   t h e   l e n g t h   o f  

t h e   m e m b e r .  

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

and   a  r o d   60  i s   a c c o m m o d a t e d   in   t h e   c h a m b e r   59 .   T h e  

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

s l a t s   11  as  n e c e s s a r y ,   by  p a s s i n g   t h e   t u b u l a r   b l a d d e r s  

13,   r e s p e c t i v e l y ,   t h r o u g h   t h e   a p e r t u r e s   56  i n   t h e  

t u b u l a r   member   55  u n t i l   i t   r e a c h e s   t h e   l o c a t i o n   a t   w h i c h  

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

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

member   55  ( s e e   F i g u r e   14)  and  i t s   e n d s ,   r e s p e c t i v e l y  

r e - i n s e r t e d   i n t o   t h e   p o c k e t s   17  f o r m e d   in   t h e   t u b u l a r  

b l a d d e r s   13  so  t h a t   t h e   c r o s s - s e c t i o n   of   t h e   s t a b i l i s e r  

a d o p t s   a  t r i a n g u l a r   c o n f i g u r a t i o n   ( s e e   F i g u r e   1 6 ) .  

Any  d e s i r e d   n u m b e r   of   s t a b i l i s e r s   may  be  u s e d   b u t ,   i n  

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

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

m a n u f a c t u r i n g   d e s i g n .  

I t   w i l l   be  r e a d i l y   a p p r e c i a t e d   t h e   s t a b i l i s e r s   may  t a k e  



o t h e r   f o r m s .   For   e x a m p l e ,   t h e   l o w e r   rod   60  may  b e  

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

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

on  t h e   t u b u l a r   b l a d d e r s   13,  t h e   s t a b i l i s e r   c r o s s - s e c t i o n  

i s   of  r e c t a n g u l a r   c o n f i g u r a t i o n .  

A l t e r n a t i v e l y ,   t h e   u p p e r   s l a t  1 1   may  be  r e p l a c e d   by  a  

r o d   s i m i l a r   to  t h e   l o w e r   rod   60.  In  t h i s   a r r a n g e m e n t  

t h e   s t a b i l i s e r   i s   p o s i t i o n e d   b e t w e e n   a d j a c e n t   s l a t   1 1 .  

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

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

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

The  m e t h o d   of  m a n u f a c t u r i n g   t h e   a i r   s p r i n g s ,   and  t h e  

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

w i t h   p a r t i c u l a r   r e f e r e n c e   to   F i g u r e s   5  to   8 .  

F i g u r e   5  shows  a  h e a t   w e l d i n g   a p p a r a t u s   c o m p r i s i n g   a  

s l i d i n g   t a b l e   22  s l i d a b l e   a l o n g   a  b e n c h   23  b e n e a t h   a  

v e r t i c a l l y   m o v a b l e   w e l d i n g   h e a d   24  f i t t e d   w i t h   a n  

e l o n g a t e   h e a t   w e l d i n g   b a r   25.   A  s h e e t   26  of  h e a t  

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

b a r   27  on  t a b l e   22  to   fo rm  a  t u b e   and  t h i s   t u b e   i s  

c l o s e d   by  h e a t   w e l d i n g   a  l o n g i t u d i n a l   seam  by  b r i n g i n g  

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

l a y e r s   of  m a t e r i a l   b e t w e e n   t h e   w e l d i n g   b a r   25  and  t h e  

b a c k i n g   b a r   27  a r e   w e l d e d   t o g e t h e r .   T h i s   s t o p   in   t h e  

p r o c e s s   i s   shown  in  c r o s s - s e c t i o n   by  F i g u r e   7 .  



As  shown   i n   F i g u r e s   5  and   7  a  w i d e   s t r i p   of   t h e   p l a s t i c s  

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

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

s u b s e q u e n t l y   f o l d e d   and  w e l d e d   t o   f o r m   t h e   p o c k e t e d  

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

t h e   m a n n e r   w h i c h   w i l l   be  a p p a r e n t   f r o m   F i g u r e   3.  T h u s  

t h e   s h e e t   m a t e r i a l   e x t e n d s   f r o m   t h e   seam  to   a  f i r s t  

l o n g i t u d i n a l   s i d e   e d g e   31  of  t h e   f l a p   w h e r e   i t   i s   f o l d e d  

b a c k   a t   32  t o   e x t e n d   to   t h e   s e c o n d   l o n g i t u d i n a l   s i d e  

e d g e   33  of   t h e   f l a p   and  i t   i s   t h e r e   f o l d e d   a t   34  t o  

e x t e n d   to   a  f r e e   e d g e   35  a t   t h e   f i r s t   s i d e   edge   31.   T h e  

t h u s   f o l d e d   s t r i p   i s   t h e n   l a i d   f l a t   on  t h e   t a b l e   22  a s  

i l l u s t r a t e d   i n   F i g u r e   8  f o r   w e l d i n g   o f   t h e   p o c k e t s .   I n  

o r d e r   to   w e l d   t h e   p o c k e t s ,   t h e   w e l d i n g   b a r   25  i s  

r e p l a c e d   by  t h e   s p e c i a l l y   s h a p e d   w e l d i n g   b a r   3 6  

i l l u s t r a t e d   i n   F i g u r e   6.  T h i s   b a r   i s   f o r m e d   w i t h  

U - s h a p e d   p r o j e c t i o n s   37  a t   i n t e r v a l s   a l o n g   i t s   l e n g t h  

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

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

b e t w e e n   t h e   l o n g i t u d i n a l   seam  and   t h e   s i d e   edge   31  o f  

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

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

w e l d s   h a v i n g   l i m b s   38  s e a l i n g   t h e   e d g e   of   t h e   f l a p  

b e t w e e n   t h e   p o c k e t   m o u t h s   and   l e g s   39  e x t e n d i n g   f rom  o n e  

a n o t h e r .   The  p o c k e t s   a r e   n o t   c o m p l e t e l y   s e a l e d   f rom  o n e  

a n o t h e r   s i n c e   t h e   w e l d s   do  n o t   e x t e n d   a c r o s s   t h e   f u l l  

w i d t h   of  t h e   f l a p   b u t   t h e y   do  s e r v e   e f f e c t i v e l y   a s  

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



can  move  a b o u t   t h e   l o n g i t u d i n a l   seam  and  can   f l e x   so  a s  

to   p e r m i t   f r e e   f l e x u r e   of  t h e   s l a t s   w h i l e   t h e   p o c k e t s  

p r o v i d e   t h e   n e c e s s a r y   r e s t r a i n s   a g a i n s t   s h i f t i n g   o f  

s l a t s .  

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

a  s i n g l e   s h e e t   of  p l a s t i c s   m a t e r i a l   in  t h e   m a n n e r  

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

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

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

F i g u r e s   9  and  12  i l l u s t r a t e   an  a l t e r a t i v e   c o n s t r u c t i o n  

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

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

d e s c r i b e d   a b o v e .   In  t h i s   c a s e   t h e   t u b e   is  a g a i n   f o r m e d  

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

p l a s t i c s   m a t e r i a l   p r o j e c t i n g   b e y o n d   t he   s eam.   The  s t r i p  

i s   f o l d e d   w i t h   a  s i n g l e   f o l d   a t   41  so  as  to   fo rm  a  f l a p  

h a v i n g   o n l y   two  l a y e r s   of  m a t e r i a l   and  e x t e n d i n g   o n l y   t o  

one  s i d e   of  t h e   l o n g i t u d i n a l   s e a m .   In  t h i s   c a s e   t h e  

U - s h a p e d   w e l d s   42  d e f i n i n g   p o c k e t s   may  be  p r o d u c e d   b y  

g r i p p i n g   t h e   m a t e r i a l   to   be  w e l d e d   b e t w e e n   t h e   w e l d i n g  

b a r   36  and  t h e   b a c k i n g   b a r   2 7 .  

F i g u r e s   10  and  13  i l l u s t r a t e   t h e   m a n n e r   in  w h i c h   a  f l a p  

may  be  f o r m e d   so  as  to   h a v e   p o c k e t s   a l o n g   b o t h   of  i t s  

l o n g i t u d i n a l   e d g e s .   An  a i r   s p r i n g   w i t h   such   a  d o u b l e  

p o c k e t e d   f l a p   may  be  u s e d   to   s u p p o r t   t he   ends   of  t w o  



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

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

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

b e d .   In   t h i s   c a s e   t h e   f l a p   43  i s   i n i t i a l l y   f o r m e d   i n  

t h e   same  m a n n e r   as  t h e   f l a p   15  of   t h e   c o n s t r u c t i o n  

i l l u s t r a t e d   i n   F i g u r e s   1  t o   4  and   t h e   f l a p   t h u s   h a s   a  

s e r i e s   of  p o c k e t s   44  a l o n g   one   e d g e   c o r r e s p o n d i n g   to   t h e  

p o c k e t s   17  o f   t h e   p r e v i o u s   c o n s t r u c t i o n .   H o w e v e r ,   a n  

a d d i t i o n a l   s e r i e s   of   p o c k e t s   45  i s   f o r m e d   a l o n g   t h e  

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

of   t h e   f l a p   a t   t h e   l i n e   46  and   a p p l y i n g   a d d i t i o n a l  

' U ' - s h a p e d   w e l d s   4 7 .  

F i g u r e   11  s h o w s   an  a l t e r n a t i v e   m a n n e r   of   p r o d u c i n g   a  

f l a p   w i t h   p o c k e t s   a l o n g   b o t h   s i d e s .   In   t h i s   c a s e   a  

s e p a r a t e   s h e e t   s t r i p   51  of  w e l d a b l e   m a t e r i a l   is   l a i d  

o v e r   t h e   f o l d e d   s t r i p   52  and   t h e   two  w e l d e d   t o g e t h e r   a t  

t h e   seam  l i n e   and   a r o u n d   t h e   p o c k e t s .  

The  i - l u s t r a t e d   c o n s t r u c t i o n s   a r e   e x e m p l a r y   o n l y   a n d  

t h e y   c a n   be  m o d i f i e d   or   v a r i e d   c o n s i d e r a b l y .   F o r  

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

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

t h a t   t h e   p o c k e t s   a r e   f o r m e d   d i r e c t l y   a t   t h e   e x t e r i o r  

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

c o n n e c t e d   i n t e g r a l l y   w i t h   t h e   t u b e   and   be  f o l d e d   b a c k  

a g a i n s t   t h e   t u b e   a f t e r   t h e   l o n g i t u d i n a l   seam  has   b e e n  

w e l d e d   or   i t   c o u l d   be  a  s e p a r a t e   s t r i p   w e l d e d   to   t h e  



t u b e .   The  p o c k e t s   a r e   f o r m e d   in  a  t a n g e n t i a l   f l a p   t o  

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

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

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

and  l o c a l i z e d   t h i n n i n g   of  t h e   t u b e   w a l l   w h i c h   c o u l d   g i v e  

r i s e   to   b l o w o u t s .   H o w e v e r ,   t h e   a l t e r n a t i v e s   a r e  

f e a s i b l e .  



1.  A  a i r   s p r i n g   (12)   f o r   s u p p o r t i n g   e n d s   of   p a r a l l e l  

s l a t s   ( 11 )   in   a  s u p p o r t   s y s t e m   of   t h e   k i n d   d e f i n e d ,  

w h i c h   a i r   s p r i n g   (12)   c o m p r i s e s   an  i n f l a t a b l e   t u b u l a r  

b l a d d e r   ( 1 3 )   p r o v i d e d   w i t h   a  s e r i e s   of  l o n g i t u d i n a l  

s p a c e d   p o c k e t s   (17 ,   44)   h a v i n g   o p e n   m o u t h s   (18)   t o  

r e c e i v e   t h e   e n d s   of   t h e   s l a t s   ( 11 )   to   be  s u p p o r t e d ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   p o c k e t s   (17 )   a r e   f o r m e d   in   a  

t a n g e n t i a l   f l a p   (15 ,   43)  c o n n e c t e d   to   t h e   t u b u l a r  

b l a d d e r   ( 1 3 )   a l o n g   a  l o n g i t u d i n a l   c o n n e c t i o n   l i n e   ( 1 6 )  

a t   t h e   s u r f a c e   of   t h e   t u b u l a r   b l a d d e r   (13)   s u c h   t h a t   t h e  

o p e n   m o u t h s   (18 )   o f   t h e   p o c k e t s   (17 )   a r e   s p a c e d   a l o n g   a  

l o n g i t u d i n a l   e d g e   of   t h e   f l a p   ( 1 5 ) .  

2.  An  a i r   s p r i n g   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d  

in   t h a t   s a i d   b l a d d e r   (13 )   and   t h e   f l a p   (15)   a r e   f o r m e d  

of   h e a t   w e l d e d   s h e e t   p l a s t i c s   m a t e r i a l .  

3 .  A n   a i r   s p r i n g   a s  c l a i m e d   in   c l a i m   2,  c h a r a c t e r i s e d  

i n   t h a t   t h e   b l a d d e r   (13 )   h a s   a  l o n g i t u d i n a l   w e l d e d   s e a m  

and   t h e   f l a p   (15)   i s   f o r m e d   by  a  c o n t i n u a t i o n   of  t h e  

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

f o l d e d   and   h e a t   w e l d e d   to   f o r m   t h e   p o c k e t s   (17)   so  t h a t  

t h e   f l a p   (15)   i s   i n t e g r a l l y   c o n n e c t e d   w i t h   t h e   b l a d d e r  

(13)   a t   s a i d   s e a m .  

4.  An  a i r   s p r i n g   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  t o  



3,  c h a r a c t e r i s e d   in  t h a t   t h e   f l a p   (15)   e x t e n d s  

l a t e r a l l y   s u b s t a n t i a l l y   e q u a l l y   to   e i t h e r   s i d e   of  t h e  

l o n g i t u d i n a l   c o n n e c t i o n   l i n e   ( 1 6 ) .  

5.  An  a i r   s p r i n g   as  c l a i m e d   in   a n y  o n e   of  c l a i m s  1   t o  

4,  c h a r a c t e r i s e d   in   t h a t   t h e   f l a p   (43)   h a s   an  a d d i t i o n a l  

s e r i e s   of  l o n g i t u d i n a l l y   s p a c e d   p o c k e t s   (45)   w i t h   o p e n  

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

f l a p .  

6.  A  m e t h o d   of  m a k i n g   an  a i r   s p r i n g ,   c o m p r i s i n g  

f o r m i n g   a  t u b e   (13)   of  h e a t   w e l d a b l e   s h e e t   p l a s t i c s  

m a t e r i a l   w i t h   a  l o n g i t u d i n a l   h e a t   w e l d e d   seam  (16)   a n d  

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

m a t e r i a l   p r o j e c t i n g   b e y o n d   t h e   seam  (16)   e x t e r i o r l y   o f  

t h e   t u b e   ( 1 3 ) ,   and  f o l d i n g   and  w e l d i n g   s a i d   s t r i p   o f  

m a t e r i a l   to   fo rm  a  t a n g e n t a i l   f l a p   (15 ,   43)  w i t h  

l o n g i t u d i n a l l y   s p a c e d ,   p o c k e t s   (17)   h a v i n g   o p e n   m o u t h s  

(18)   s p a c e d   a l o n g   a  l o n g i t u d i n a l   e d g e   of  t h e   f l a p   ( 1 5 ,  

4 3 ) .  

7.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  w h e r e i n   s a i d   s t r i p  

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

f rom  t h e   seam  (16)   to   a  f i r s t   l o n g i t u d i n a l   s i d e   e d g e  

(31)   of  t h e   f l a p   w h e r e   i t   i s   f o l d e d   b a c k   ( a t   32)  t o  

e x t e n d   to  t h e   s e c o n d   l o n g i t u d i n a l   s i d e   edge   (33)  of  t h e  

f l a p   w h e r e   i t   is   f o l d e d   b a c k   ( a t   34)  to   e x t e n d   to  a  f r e e  

edge   (35)   at  t h e   f i r s t   s a i d   edge   (31)   of  t h e   f l a p   a n d  



t h e   t h r e e   l a y e r s   of   t h e   s h e e t   m a t e r i a l   b e t w e e n   t h e   s e a m  

(16)   and   s a i d   f i r s t   s i d e   e d g e   (31)   of   t h e   f l a p   a r e   h e a t  

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

f l a p   to   d e f i n e   t h e   p o c k e t s .  

8.  A  m e t h o d   as  c l a i m e d   in   c l a i m   7,  w h e r e i n   t h e   f l a p  

e x t e n d s   s u b s t a n t i a l l y   e q u a l l y   t o   e i t h e r   s i d e   of  t h e  

l o n g i t u d i n a l   s e a m .  

9.  A  s u p p o r t   s y s t e m   of   t h e   t y p e   d e f i n e d   c o m p r i s i n g  

s p a c e d   a i r   s p r i n g   ( 1 2 )   e a c h   as  c l a i m e d   in   any  of  c l a i m s  

1  to   5,  a  p l u r a l i t y   of  t r a n s v e r s e l y   e x t e n d i n g   s l a t s   ( 1 1 ) -  

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

(17 ,   44)  of  s a i d   a i r   s p r i n g s   and   s t a b i l i s e r   m e a n s  

i n t e r c o n n e c t i n g   s a i d   a i r   s p r i n g s   ( 1 2 )   to   p r o v i d e   l a t e r a l  

s t a b i l i t y .  

10.   A  s u p p o r t   s y s t e m   as  c l a i m e d   i n   c l a i m   9 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   s t a b i l i s e r   means   c o m p r i s e s   a  

member   (55)   h a v i n g   s p a c e d   a p e r t u r e s  ( 5 6 )   e a c h  

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

( 1 2 ) .  

11 .   A  s u p p o r t   s y s t e m   as  c l a i m e d   in   c l a i m   9 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   member   ( 5 5 )   i s   t u b u l a r   a n d  

h a s   one   of  s a i d   s l a t s   ( l l a )   e x t e n d i n g   l e n g t h w i s e   a l o n g  

i t s   u p p e r   p o r t i o n   and  a  rod   (60 )   e x t e n d i n g   l e n g t h w i s e  

a l o n g   i t s   l o w e r   p o r t i o n   so  t h a t   t h e   s t a b i l i s e r ,   i n  



u s e ,   i s   of  t r i a n g u l a r   c o n f i g u r a t i o n .  

12.  A  s u p p o r t   s y s t e m   as  c l a i m e d   in   c l a i m   9 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   member   (55)   i s   t u b u l a r   a n d  

h a s   one  of  s a i d   s l a t s   (11)   e x t e n d i n g   l e n g t h w i s e   a l o n g  

i t s   u p p e r   p o r t i o n   and  a  f u r t h e r   s l a t   ( 1 1 ) ,   n o t   f o r m i n g  

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

i t s   l o w e r   p o r t i o n   so  t h a t   t h e   s t a b i l i s e r ,   in  u s e ,   i s   o f  

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

13.  A  s u p p o r t   s y s t e m   as  c l a i m e d   in   c l a i m   9 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   member   (55)   h a s   s p a c e d   r o d s  

(60)   e x t e n d i n g   l e n g t h w i s e ,   r e s p e c t i v e l y ,   a l o n g   i t s   u p p e r  

and  l o w e r   p o r t i o n s ,   s a i d   member  ( 5 5 )   b e i n g   p o s i t i o n e d  

b e t w e e n   a d j a c e n t   s l a t s .  

14.  A  s u p p o r t   s y s t e m   as  c l a i m e d   in   c l a i m   1 3 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   member  (55)   c o m p r i s e s   a  

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

a l o n g   i t s   u p p e r   and  l o w e r   e d g e s .  
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