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©  Body  support  system. 
©  A  body  support  system  in  the  form  of  a  cushion 
arranged  to  provide  varying  degrees  of  support  to  different 
parts  of  the  body  comprises  a  plurality  of  resilient  fluid-tight 
compartments  (31  -  36)  interconnected  by  a  system  of  fluid 
conduits  (38,43),  and  shut-off  means  (39)  which  can  be 
engaged  to  isolate  at  least  some  of  the  compartments.  In 
use,  the  shut-off  means  (39)  is  opened,  the  fluid-tight 
compartments  (31  -  36)  are  inflated  with  a  fluid  medium,  and 
the  body  is  rested  thereon  to  cause  a  varying  distribution  of 
fluid  between  the  compartments,  whereupon  the  shut-off 
means  (39)  is  closed  to  retain  the  compartments  (31  -  36)  in 
varying  degrees  of  inflation  corresponding  to  the  desired 
support  required.  The  compartments  (31  -  36)  and  the  fluid 
conduits  (38)  may  be  defined  between  two  superposed 
sheets  of  resilient  fluid-tight  material  (30,40)  to  define  a 
unitary  panel  structure.  The  panel  may  include  an  additional 
compartment  (37)  providing  a  fluid  reservoir,  and  the 
assembly  may  be  coupled  to  a  fluid  pump  (44). 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  body  s u p p o r t  

s y s t e m ,   in  p a r t i c u l a r   a  back   s u p p o r t   f o r   v e h i c l e   s e a t s ,  

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

b e d s , w h e e l c h a i r s   and  t h e   l i k e .  

The  u se   of  a  c u s h i o n   t o  p r o v i d e  e x t r a   s u p p o r t  f o r  

c e r t a i n   p a r t s   of  t h e   body  is   w e l l   known  and  i t   has   b e e n  

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

can  be  s e t   to   t h e   d e s i r e d  f i r m n e s s   and  can  be   d e f l a t e d  

to   t a k e   up  l e s s   s p a c e   when  n o t   in  u s e .   H o w e v e r ,   such   a  

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

s i t u .   F u r t h e r m o r e ,   i t   w o u l d  n o t   be  a d j u s t a b l e   in   t h e  s e n s e  

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

d e g r e e s   of  s u p p o r t   to   d i f f e r e n t   p a r t s   of  t h e   body  as  r e -  

q u i r e d .  

I t   i s   an  o b j e c t   of  t h e  p r e s e n t   i n v e n t i o n   to   p r o v i d e  

a  body  s u p p o r t   w h i c h   can  be  a d j u s t e d   in  s i t u   by  t h e  u s e r  

to   p r o v i d e   t h e   r e q u i r e d   s u p p o r t   in  t h e   r e q u i r e d   p o s i t i o n s .  

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 ,  a   body  s u p p o r t  

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

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

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

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

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

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 d a p t e d   f o r   use   a s  

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

to  use   a  s y s t e m   of  s p r i n g s   f o r   back   s u p p o r t   bu t   t h i s  



s u f f e r s   t h e   d i s a d v a n t a g e s   t h a t   i t   i s   n o t   a d j u s t a b l e   a n d  

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

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

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

T h e s e   b a n d s   f o l l o w   w h a t   i s   b e l i e v e d   to   be  t h e   o p t i m u m  

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

o f   t h e   s p i n e .   H o w e v e r ,   t h i s   i s   of  l i m i t e d   e f f e c t i v e n e s s  

d u e   t o   t h e   v a s t   r a n g e   o f   s i z e s   and  s h a p e s   o f   t h e  

o c c u p a n t s   of   t h e   s e a t s .  

I t   i s   t h e r e f o r e   an  i m p o r t a n t   o b j e c t   o f   t h e   i n v e n t i o n  

t o   p r o v i d e   an  a d j u s t a b l e   b a c k   s u p p o r t   f o r   a  v e h i c l e   s e a t .  

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

b a c k   s u p p o r t   s y s t e m   f o r   u s e   in   c o n j u n c t i o n   w i t h   a  s e a t ,  

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

a  t h o r a c i c   s u p p o r t   and  a  c e r v i c a l   s u p p o r t ,   e a c h   of   t h e  

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

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

t h e   c o m p a r t m e n t s ,   s h u t - o f f   m e a n s   w h i c h   c a n   be  e n g a g e d  

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

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

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

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

C o n v e n i e n t l y ,   t h e   w o r k i n g   f l u i d   i s   a i r   and  t h e  

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

c o m p r i s e   one   or   m o r e   v a l v e s   o p e r a b l e   on  t h e   c o n d u i t s  

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

d i s c r e t e   c o m p o n e n t s   o r   may  fo rm  p a r t   of   a  u n i t a r y  
c o n s t r u c t i o n .   In   t h e   l a t t e r   c a s e ,   t h e   c o n s t r u c t i o n   m a y  

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



and  a  f r o n t   s h e e t   a t t a c h e d   to   t h e   b a c k i n g   s h e e t   e . g .   b y  

w e l d i n g   or   a d h e s i v e ,   in  s u c h   a  way  as  to   d e f i n e   t h e  

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

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

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

m e a n s   of  a  v a l v e .   In   a  p r e f e r r e d   e m b o d i m e n t ,   a  s i n g l e  

v a l v e   may  be  e m p l o y e d   to   i n t e r c o n n e c t / i s o l a t e   t h e  

c o m p a r t m e n t s   and  r e s e r v o i r .   H o w e v e r   any  v a l v e   s y s t e m  

may  be  u s e d   w i t h   any  n u m b e r   of   v a l v e s   p r o v i d e d   t h a t  

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

i n t e r c o n n e c t e d .  

In  t h e   c a s e   of  a  v e h i c l e   s e a t   b a c k   s u p p o r t ,   t h e r e  

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

two  c e r v i c a l   p a d s .   The  r e s e r v o i r  m a y   be  a  d i s c r e t e  

c o m p o n e n t   and  may  t h e r e f o r e   be  l o c a t e d - b e n e a t h   t h e  

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

u n i t a r y   c o n s t r u c t i o n .   In  t h e   l a t t e r   c a s e   t h e   r e s e r v o i r  

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

s u p p o r t .  

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

ways   and  some  e m b o d i m e n t s   w i l l   now  be  d e s c r i b e d   by  w a y  
o f   e x a m p l e   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  

in   w h i c h : -  

F i g u r e   1  i s   a  s c h e m a t i c   d i a g r a m   of  a  b a c k   s u p p o r t  

s y s t e m   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   2  i s   a  s c h e m a t i c   d i a g r a m   of  a  s e c o n d  

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

c o n s t r u c t i o n ;  

F i g u r e   3  i s   a  s c h e m a t i c   d e t a i l   t o   an  e n l a r g e d   s c a l e  

of  t h e   v a l v e   u s e d   in   t h e   e m b o d i m e n t   of  F i g u r e   2;  a n d  



F i g u r e   4  i s   a  s i m p l i f i e d   s e c t i o n   on  t h e   l i n e  

I V  -   IV  in   F i g u r e   3 .  

R e f e r r i n g   f i r s t l y   t o   F i g u r e   1,  t h e   s y s t e m  

c o m p r i s e s   a  p a i r   o f  l u m b a r   s u p p o r t   p a d s   11,  12,  a  p a i r  

of   t h o r a c i c   s u p p o r t   p a d s   13,   14,   a  p a i r   of   c e r v i c a l  

s u p p o r t   p a d s   15 ,   16  and  a  r e s e r v o i r   17.   E a c h   pad   11  t o  

16  c o n s i s t s   of   an  e l o n g a t e   r e s i l i e n t   a i r - t i g h t  

c o m p a r t m e n t   made  f r o m   a  f l e x i b l e   p l a s t i c s   m a t e r i a l .  

The  r e s e r v o i r   17  i s   of   s i m i l a r   c o n s t r u c t i o n   b u t   i s  

s o m e w h a t   l a r g e r .   The  p a d s   11  t o  1 6   and  t h e   r e s e r v o i r   1 7  

a r e   i n t e r c o n n e c t e d   by  m e a n s   of   a , c o n d u i t   s y s t e m   1 8 .  

The   c o n d u i t   s y s t e m   h a s   a  v a l v e   a r r a n g e m e n t   1 9  

w h i c h   c o m p r i s e s   a  l u m b a r   v a l v e   2 1  a n d   a  c o m b i n e d   t h o r a c i c  

and   c e r v i c a l   v a l v e   22.   T h e s e   v a l v e s   21  and  22  may  b e  

o p e r a t e d   s e p a r a t e l y   and   a r e   a r r a n g e d   t o - o p e n   and  c l o s e  

t h e   c o n d u i t s   l e a v i n g   t h e   p a d s   11  to   16.   T h u s ,   when  t h e  

v a l v e s   21 ,   22  a r e   o p e n   t h e   r e s e r v o i r   17  and  t h e   p a d s  

11  t o   16  a r e   a l l   c o n n e c t e d   by  t h e   c o n d u i t  s y s t e m   1 8  

w h i l e   w h e n   t h e   v a l v e  2 1   and   22  a r e   c l o s e d ,   t h e   r e s e r v o i r  

17  and   t h e   p a d s   11  to   16  a r e   a l l   i s o l a t e d   w i t h   t h e  

e x c e p t i o n   o f   t h e   l u m b a r   p a d s   1 1 .  a n d   12  w h i c h   a r e  

p e r m a n e n t l y   c o n n e c t e d   by  a  l u m b a r   c o n d u i t   2 3 .  

In   o r d e r   t o   pump  a i r   i n t o   t h e   s y s t e m   as  a  w h o l e  

a  h a n d   pump  24  i s   c o n n e c t e d   to   t h e   l u m b a r   c o n d u i t   2 3 .  

The  h a n d   pump  i s   p r o v i d e d   w i t h   a  r e l i e f   v a l v e   2 5 .  

I n   u s e ,   t h e   p a d s   11  t o   16  a r e   a t t a c h e d   t o   a  v e h i c l e  

s e a t   by  m e a n s   of   s u i t a b l e   s t r a p s ,   h o o k s   or  " V e l c r o "  

( R e g i s t e r e d   T r a d e   Mark)   e t c . ,   w i t h   t h e   l u m b a r   p a d s   1 1  

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

13,   14  in   t h e   t h o r a c i c   r e g i o n ,   and  t h e   c e r v i c a l   p a d s  

15,   16  i n   t h e   c e r v i c a l   r e g i o n .   C o n v e n i e n t l y ,   t h e  



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

21  and  t h e   t h o r a c i c / c e r v i c a l   v a l v e   22  a r e   o p e n e d   a n d  

t h e   s y s t e m   i s   i n f l a t e d   by  means   of  t h e   pump  2 4 .  

When  t h e   u s e r   f e e l s   t h a t   t h e   p a d s   11  t o   16  h a v e  

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

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

c o m f o r t a b l e   p o s i t i o n .   The  l u m b a r   21  and  t h e   t h o r a c i c /  

c e r v i c a l   v a l v e   22  a r e   t h e n   c l o s e d   t h u s   i s o l a t i n g   t h e  

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

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

in   t h e   l u m b a r   r e g i o n ,   t h e n   more   a i r   can   be  pumped   i n t o  

t h e   l u m b a r   p a d s   11  and  12  w i t h o u t   a f f e c t i n g   t h e   r e m a i n d e r  

of   t h e   s y s t e m   as  l o n g   as  t h e   t h o r a c i c / c e r v i c a l   v a l v e   i s  

c l o s e d .   I f   i t   i s   r e q u i r e d   to   l e t   some  a i r   o u t   of  t h e  

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

v a l v e   25  and   o p t i o n a l l y   t h e   l u m b a r   v a l v e   21  and  t h o r a c i c /  

c e r v i c a l   v a l v e   2 2 .  T h e  p r e s e n c e   of  t h e   r e s e r v o i r  

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

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

a l l   t h e   p a d s   11  t o   16,  t h e n   t h e   r e s e r v o i r   17  c a n  

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

f r o m   t h e   p a d s   11  t o   16  t h e n   a i r   can  l e a v e   t h e   r e s e r v o i r  

17,  and  e n t e r   t h e   p a d s   1 1  t o   1 6 .  

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

t h e   p a d s   11  to   16  h a v e   been   s e t   in   t h e   way  d e s c r i b e d  

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

i s   r e s e t . . T h u s ,   t h e   s e a t   o c c u p a n t   can  l e a v e   t h e  s e a t  

and  can   r e t u r n   to   i t   and  t h e   s u p p o r t   w i l l   be  t h e   s a m e  

as  when  he  l e f t . i t .   F u r t h e r m o r e ,   a p a r t   f r o m   b e i n g   a b l e  

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



t h e   pump  25  and   t h e   v a l v e s   21 ,   22  and  25  can   be  u s e d   t o  

c o m p e n s a t e   f o r   c h a n g e s   in   t e m p e r a t u r e .  

The  e m b o d i m e n t   shown  in   F i g u r e   2  c o m p r i s e s   a  b a c k  

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

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

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

of   F i g u r e   1 .  

The  s y s t e m   c o m p r i s e s   a  b a c k i n g   s h e e t   30  and  a  f r o n t  

s h e e t   40  w h i c h   i s   a t t a c h e d   t o   t h e   b a c k i n g   s h e e t   30  i n  

s u c h   a  way  as  t o   d e f i n e   t h e   v a r i o u s   c o m p o n e n t s .   The  f r o n t  

s h e e t   40  i s   made   f r o m  a   r e s i l i e n t   a i r - t i g h t   m a t e r i a l   a s  

i s   t h e   b a c k i n g   s h e e t   30,  a l t h o u g h   t h e   b a c k i n g   s h e e t   30  

may  be  r e l a t i v e l y   m o r e  - r i g i d   i f   d e s i r e d .   The  two  s h e e t s  

30 ,   40  a r e   f i x e d   t o g e t h e r   by  m e a n s   o f  a n   a d h e s i v e ,  

t h o u g h   t h e y   c o u l d   e q u a l l y   w e l l   be  w e l d e d   t o g e t h e r .  

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

p a d s   31 ,   32  , a   p a i r   of   t h o r a c i c   s u p p o r t   p a d s   33,   3 4 ,  

a  p a i r   of   c e r v i c a l   s u p p o r t   p a d s   35 ,   36 ,   a  r e s e r v o i r   3 7 ,  

and   a  c o n d u i t   s y s t e m  3 8 .   The  p a d s   31  t o   36  a r e   e l o n g a t e  

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

37  i s   a  g e n e r a l l y   U - s h a p e d   r e s i l i e n t   f l u i d - t i g h t  

c o m p a r t m e n t   w h i c h   s e r v e s   a s  t w o   s i d e   s u p p o r t s   and  a  

l e g   s u p p o r t   when  in   p o s i t i o n   on  t h e   s e a t .  

The  c o n d u i t   s y s t e m   38  i s   c o n t r o l l e d   by  a  v a l v e  

a r r a n g e m e n t   39  w h i c h   w i l l   be  d e s c r i b e d   in   more   d e t a i l  

w i t h   r e f e r e n c e   t o   F i g u r e   3..  The  two  l u m b a r   s u p p o r t   p a d s  

31 ,   32  a r e   i n t e r c o n n e c t e d   by  M e a n s   of   a  l u m b a r   c o n d u i t  

43  t o   w h i c h   a  pump  44  i s   c o n n e c t e d  v i a   a  r e l i e f   v a l v e  

45.   A d d i t o n a l l y ,   t h e   l u m b a r   p a d s   31 ,   32  may  o p t i o n a l l y  

be  c o n n e c t e d   t o   t h e   r e s e r v o i r   by  m e a n s   of  a  l u m b a r   v a l v e 4 1 .  



R e f e r r i n g   now  to   F i g u r e s   3  and  4,  t h e   v a l v e  

a r r a n g e m e n t   39  o p e r a t e s   on  f i v e   c o n d u i t s   52  to  56  l e a d i n g  

f rom  t h e   p a d s   32  to   26  r e s p e c t i v e l y ,   and  on  a  c o n d u i t   57  

l e a d i n g   to   t h e   r e s e r v o i r   17.  The  c o n d u i t s   52  to   57  a r e  

i n t e r c o n n e c t e d   by  m e a n s   of  a  c o n d u i t   r i n g   58.  The  v a l v e  

a r r a n g e m e n t   39  c o m p r i s e s   a  u p p e r   c l a m p i n g   r i n g   61  and  a  

l o w e r   c l a m p i n g   r i n g   62  w h i c h   a r e   a r r a n g e d   to   c l a m p   t h e  

c o n d u i t s   52  t o   57  i n  t h e   p o s i t i o n   i n d i c a t e d   by  t h e   b r o k e n  

l i n e s   59  in  F i g u r e   3.  The  two  c l a m p i n g   r i n g s   61,  62  a r e  

c o n n e c t e d   t o g e t h e r   by  m e a n s   of  a  s c r e w   t h r e a d   so  t h a t  

when  one  i s   r o t a t e d   r e l a t i v e   to   t h e   o t h e r   t he   r i n g s   6 1 ,  

62  a r e   e i t h e r   b r o u g h t  t o g e t h e r   or  a r e   moved  a p a r t .  

W a s h e r s   63  a r e   p o s i t i o n e d   b e t w e e n   t h e   c l a m p i n g   r i n g s   6 1 ,  

62  to   p r e v e n t   a n y  d a m a g e   t h a t   m i g h t   be  c a u s e d   to   t h e  

s h e e t s   30,  40  by  r o t a t i o n   of.  t h e   r i n g s   61,  6 2 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   when  t h e   r i n g s   61,  6 2  

a r e   c l a m p e d   t o g e t h e r ,   t h e   c o n d u i t s   52  to   57  w i l l   b e  

c l o s e d   t h e r e b y   i s o l a t i n g   t h e   p a d s   32  to   36  and  t h e  

r e s e r v o i r   37.  C o n v e r s e l y ,   when  t h e   r i n g s   a r e   m o v e d  

a p a r t ,   t h e   p a d s   3 2  t o   36  and  t h e   r e s e r v o i r   37  a r e  

i n t e r c o n n e c t e d   by  m e a n s   of  t h e   c o n d u i t s   52  to   57  a n d  

t h e   c o n d u i t   r i n g   58.   In  o r d e r   to   c o n n e c t   t h e   l u m b a r  

p a d s   31,  32  to   t h e   r e s e r v o i r   3 7 . i n d e p e n d e n t l y   of  t h e  

p a d s   32  to   36  (as   may  be  e f f e c t e d   i n - t h e   e m b o d i m e n t ,  o f  

F i g u r e   1 ) ,   t h e   l u m b a r   v a l v e   41  may  be  i n c l u d e d   as  s h o w n  

in  F i g u r e   2 .  

A l t h o u g h   F i g u r e s   3  and  4  show  one  p r e f e r r e d   v a l v e  

a r r a n g e m e n t ,   any  s u i t a b l e   v a l v e   a r r a n g e m e n t   may  b e  

e m p l o y e d   p r o v i d e d   t h a t   i t   o p e r a t e s   in   a  s i m i l a r   f a s h i o n .  

F u r t h e r m o r e ,   a l t h o u g h   t h e y   a r e   n o t   shown  as  s u c h ,  



t h e   c o n d u i t   s y s t e m   38  may  c o m p r i s e   a  s e r i e s   of  p i p e s  

l o c a t e d   b e t w e e n   t h e   b a c k i n g   s h e e t   30  and  t h e   f r o n t   s h e e t  

4 0 .  

F i n a l l y ,   a l t h o u g h   t h e   s y s t e m s   shown  a r e   s y s t e m s  

w h i c h   can   be  a p p l i e d   to   e x i s t i n g   s t r u c t u r e s   s u c h   a s  

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

i n t e g r a l l y   w i t h   s u c h   a  s t r u c t u r e .  



5.  A  body  s u p p o r t   as  c l a i m e d   in   C l a i m   4,  c h a r a c t e r i s e d  

in  t h a t   s a i d   f l u i d   r e s e r v o i r   (37)   i s   a  f l e x i b l e   c o m p a r t -  

m e n t   a r r a n g e d   to   p r o v i d e   an  a d d i t i o n a l   body   s u p p o r t   p o r t i o n .  

6.  A  body  s u p p o r t   as  c l a i m e d   in  C l a i m   2  or  a n y  o n e  
of   C l a i m s   3  -  5  as  a p p e n d e d   t h e r e t o ,   c h a r a c t e r i s e d   i n  

t h a t   s a i d   f l u i d   s u p p l y   d e v i c e   ( 2 4 ; 4 4 )   i s   c o u p l e d   d i r e c t l y  

to   a t   l e a s t   one  c o m p a r t m e n t   ( 1 1 , 1 2 ; 3 1 , 3 2 )   of  s a i d   l u m b a r  

s u p p o r t   p o r t i o n   by  v a l v e   means   ( 2 5 ; 4 5 )   i n d e p e n d e n t   o f  

s a i d   s h u t - o f f   m e a n s .  

7.  A  body   s u p p o r t   as  c l a i m e d   in   C l a i m   6  when  a p p e n d e d  

to   C l a i m   4,  c h a r a c t e r i s e d   in  t h a t   a t   l e a s t   s a i d   one  c o m -  

p a r t m e n t   (31)   of  s a i d   l u m b a r   s u p p o r t   p o r t i o n   i s   a l s o  

c o u p l e d   d i r e c t l y   to   s a i d   r e s e r v o i r   (37)   by  v a l v e   m e a n s  

(41)   i n d e p e n d e n t   of  s a i d   s h u t - o f f   m e a n s   ( 3 9 ) .  

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

1  -  7,  c h a r a c t e r i s e d   in   t h a t   i t   c o m p r i s e s   a  u n i t a r y   p a n e l  

s t r u c t u r e   p r o v i d e d   by  a  p a i r   of  s u p e r p o s e d   s h e e t s   ( 3 0 , 4 0 )  

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

d e f i n i n g   t h e   b o u n d a r i e s   of  s a i d   c o m p a r t m e n t s   ( 3 1 - 3 7 ) .  

9.  A  body   s u p p o r t   as  c l a i m e d   in   C l a i m   8 ,  a s   a p p e n d e d  

to   C l a i m   2,  c h a r a c t e r i s e d   in  t h a t   t h e   r e s p e c t i v e   l u m b a r  

( 3 1 , 3 2 ) ,   t h o r a c i c   ( 3 3 , 3 4 )   and  c e r v i c a l   ( 3 5 , 3 6 )   s u p p o r t  

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

g u l a r   e l o n g a t e d   c o m p a r t m e n t s   a r r a n g e d   l a t e r a l l y   a d j a c e n t  

one  a n o t h e r   w i t h   t h e i r   l o n g i t u d i n a l   a x e s   in  m u t u a l l y  

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

10.  A  body   s u p p o r t   as  c l a i m e d   in   C l a i m   8  or  9,  c h a r a c -  

t e r i s e d   in  t h a t   s a i d   f l u i d   c o n d u i t   s y s t e m   (38)  c o m p r i s e s  
f l e x i b l e   w a l l e d   c o n d u i t s   d e f i n e d   by  or  l o c a t e d   b e t w e e n  

s a i d   s u p e r p o s e d   s h e e t s   ( 3 0 , 4 0 )   and  t h a t   s a i d   s h u t - o f f  

m e a n s   (39)   c o m p r i s e s   a  c l a m p i n g   d e v i c e   h a v i n g   c l a m p i n g  



1.  A  body   s u p p o r t   c o m p r i s i n g   a t   l e a s t   two  r e s i l i e n t ,  

f l u i d - t i g h t   c o m p a r t m e n t s   ( 1 1 - 1 6 ; 3 1 - 3 6 )   and  a  f l u i d   s u p p l y  

d e v i c e   ( 2 4 ; 4 4 )   a r r a n g e d   to   a d m i t   f l u i d   to   t h e   c o m p a r t m e n t s ,  

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

a  f l u i d   c o n d u i t   s y s t e m   ( 1 8 ; 3 8 )   c o n n e c t s   t h e   c o m p a r t m e n t s  

in  s u c h   a  m a n n e r   as  to  e n a b l e   v a r i a t i o n   of  t h e   r e l a t i v e  

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

in  r e s p o n s e   to   e x t e r n a l   p r e s s u r e   t h e r e o n ,   and  t h a t   t h e r e  

i s   p r o v i d e d   s h u t - o f f   means   ( 1 9 ; 3 9 )   w h i c h   can   be  e n g a g e d  

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

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

e x t e r n a l   p r e s s u r e .  

2.  A  b o d y   s u p p o r t   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   i t   p r o v i d e s   a  back   s u p p o r t   s y s t e m   f o r   u s e   w i t h  

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

and  c o m p r i s e s   a  l u m b a r   s u p p o r t   p o r t i o n   ( 1 1 , 1 2 ; 3 1 , 3 2 ) ,  

a  t h o r a c i c   s u p p o r t   p o r t i o n   ( 1 3 , 1 4 ; 3 3 , 3 4 )   and  a  c e r v i c a l  

s u p p o r t   p o r t i o n   ( 1 5 , 1 6 ; 3 5 , 3 6 )   f o r   s u p p o r t i n g ,   r e s p e c t i v e l y ,  

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

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

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

( 1 8 ; 3 8 ) .  

3.  A  b o d y   s u p p o r t   as  c l a i m e d   in  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   f l u i d   s u p p l y   d e v i c e   ( 2 4 ; 4 4 )   i s   a r r a n g e d  

to  a d m i t   a i r   to   s a i d   c o m p a r t m e n t s   ( 1 1 - 1 6 ; 3 1 - 3 6 )   as  t h e  

w o r k i n g   f l u i d ,   and  c o m p r i s e s   a  m a n u a l   a i r   pump  p r o v i d e d  

w i t h   a  p r e s s u r e   r e l i e f   v a l v e   ( 2 5 ; 4 5 ) .  

4.  A  body   s u p p o r t   as  c l a i m e d   in   a n y  o n e   of  C l a i m s  

1  -  3,  c h a r a c t e r i s e d   in   t h a t   i t   i n c l u d e s   a  f u r t h e r   f l u i d -  

t i g h t   c o m p a r t m e n t   ( 1 7 ; 3 7 )   f o r m i n g   a  f l u i d   r e s e r v o i r   c o n -  

n e c t e d   t o   s a i d   c o n d u i t   s y s t e m   ( 1 9 ; 3 9 ) .  



p o r t i o n s   ( 6 1 , 6 2 )   a r r a n g e d   on  o p p o s i t e   f a c e s   of  s a i d   p a n e l  

s t r u c t u r e   to   e n a b l e   s a i d   c o n d u i t s   ( 5 2 - 5 7 )   to   be  p i n c h e d  

to  a  c l o s e d   c o n d i t i o n .  
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