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@)  Pneumatic  lumbar  support  for  a  seat 

  A  pneumatic  lumbar  support  for  a  vehicle  seat  has  a 
pneumatic  cushion  (2)  therein.  The  pneumatic  cushion  (2)  is 
equipped  with  a  board-like  member  (6)  on  the  front  side 
thereof.  The  board-iike  member  (6)  is  sufficiently  rigid  and 
flexible  to  form  a  moderate  curve  on  a  lumbar  support 
portion  of  the  seat  back  (S). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a n  

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

s e a t .   More  s p e c i f i c a l l y ,   t he   i n v e n t i o n   r e l a t e s   to  a  

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

p n e u m a t i c   c u s h i o n .  

U . S .   P a t e n t   3 , 7 7 0 , 3 1 5   to  S m i t t l e   e t   a l ,   i s s u e d  

N o v e m b e r   6,  1973  shows   a  s e l e c t i v e l y   a d j u s t a b l e   l u m b a r  

s u p p o r t   f o r   a i r c r a f t   s e a t   and  the  l i k e .   S m i t h   e t   a l .  

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

the   back   o p p o s i t e   the  s e a t   o c c u p a n t ' s   l u m b a r   r e g i o n .   T h e  

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

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

means   f o r   c o n t r o l l i n g   t he   gas  p r e s s u r e   w i t h i n   t he   f l e x i b l e  

bag .   Lumbar   s u p p o r t   is  p r o v i d e d   by  the   c o m b i n e d   r e s i l i e n c e  

of  the   foam  and  a i r   p r e s s u r e   w i t h i n   t he   bag ,   and  c o n t r o l   o f  

the   a i r   p r e s s u r e   by  the   s e a t   o c c u p a n t   e n a b l e s   a d j u s t a b l e  

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

of  the   b a c k .   P r e s s u r e   a b o v e   a m b i e n t   is  i n d u c e d   by  the  l o a d  

of  a  s e a t   o c c u p a n t ' s   back   a g a i n s t   t he   bag  and  a i r   i s  

p e r m i t t e d   to  e s c a p e   by  way  of  a  m a n u a l l y   o p e r a t e d   v a l v e   t o  

s e l e c t   the   d e s i r e d   d e g r e e   of  f i r m n e s s .   The  bag  is  p r o v i d e d  

w i t h   e x c e s s   v o l u m e   in  o r d e r   to  p r e v e n t   damage   to  the   s e a t  

o c c u p a n t ' s   back   due  to  e x p l o s i v e   e x p a n s i o n   in  c a s e   of  r a p i d  

d e c o m p r e s s i o n   of  an  a i r c r a f t   c a b i n .  



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

p o r t i o n   of  t he   s e a t   back   o p p o s i n g   t h e   l u m b a r   v e r t e b r a   of  a  

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

p n e u m a t i c   bag  or  c u s h i o n   i s   e x p a n d e d .   T h i s   may  d e t r a c t  

f rom  t h e   a p p e a r a n c e   of  the   s e a t .   F u r t h e r m o r e ,   s i n c e   t h e  

p a s s e n g e r ' s   b a c k   is  s u p p o r t e d   a t   a b o u t   two  p o i n t s ,   i . e .  

u p p e r   q u a r t e r   of  the   back   and  the   l u m b a r   v e r t e b r a ,   t h e  

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

r e l a t i v e   l o n g   o c c u p a t i o n   of  the   s e a t .  

T h e r e f o r e ,   i t   is   an  o b j e c t   of  the   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  p n e u m a t i c   l u m b a r   s u p p o r t   f o r   a  s e a t  

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

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

a p p e a r a n c e   of  the   s e a t   and  to  c o m f o r t a b l y   s u p p o r t   t h e  

p a s s e n g e r ' s   b a c k .  

In  o r d e r   to  a c c o m p l i s h   the   a b o v e   and  o t h e r  

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

w i t h   a  f r o n t - f a c i n g ,   f l e x i b l e   b o a r d - l i k e   member   h a v i n g  

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

s u r f a c e   a l o n g   the   p a s s e n g e r ' s   back   and  s u f f i c i e n t  

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

the   p n e u m a t i c   c u s h i o n .   The  b o a r d - l i k e   member   is   p o s i t i o n e d  

on  the   f r o n t   s i d e   of  t he   p n e u m a t i c   c u s h i o n   to  o p p o s e   t h e  

p a s s e n g e r ' s   b a c k .  



The  i n v e n t i o n   w i l l   be  u n d e r s t o o d   more  f u l l y   f r o m  

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

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

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

l i m i t a t i v e   to  the   i n v e n t i o n   b u t   a r e   f o r   e x p l a n a t i o n   a n d  

e l u c i d a t i o n   o n l y .  

In  the   d r a w i n g s :  

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

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

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i e w   of  the   s e a t   o f  

F i g .   1  s h o w i n g   s e a t   back   c o n s t r u c t i o n   i n c l u d i n g   t h e   l u m b a r  

s u p p o r t ;  

F i g .  3   i s  a   p e r s p e c t i v e   v i e w  o f   a  p n e u m a t i c  

c u s h i o n   u t i l i z e d   in  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

p n e u m a t i c   l u m b a r   s u p p o r t   as  v i e w e d   f rom  t h e   back   s i d e ;  

F i g .   4  is  c r o s s - s e c t i o n a l   v i ew  of   a  m o d i f i c a t i o n  

of  the   s e a t   c o n t r u c t i o n   of  F i g .   2,  in  w h i c h   the   p n e u m a t i c  

c u s h i o n ' i s   i n s t a l l e d   w i t h i n   a  c u s h i o n   p a d ;  

F i g s .   5  a n d . 6   a r e   p e r s p e c t i v e   v i e w s   s h o w i n g  

m o d i f i c a t i o n  o f   the   p n e u m a t i c   c u s h i o n   of  F i g .   3 .  

R e f e r r i n g   now  to  the   d r a w i n g s ,   p a r t i c u l a r l y   t o  

F i g .   1,  t h e r e   is  shown  a  s e a t   a d a p t e d   f o r   use  in  a n  

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

back   S  and  a  s e a t   c u s h i o n   5.  The  s e a t   b a c k  S   i s   c o n n e c t e d  



.  t o   t he   r e a r   end  of   t he   s e a t   c u s h i o n   5  by  means   of  b r a c k e t s  

10  and  11.   The  s e a t   b a c k   S  is  f u r t h e r   p r o v i d e d   w i t h   a  h e a d  

r e s t   1 2 .  

A  p n e u m a t i c   c u s h i o n   2  is  p r o v i d e d   in  the   s e a t  

b a c k  S   a t   t he   p o s i t i o n   o p p o s i t e   t he   p a s s e n g e r ' s   l u m b a r  

v e r t e b r a .   The  p n e u m a t i c   c u s h i o n   2  has   a  p o r t   2a  to  b e  

c o n n e c t e d   to  a  p n e u m a t i c   pump  ( n o t   shown)   to  a d j u s t   t h e  

p n e u m a t i c   p r e s s u r e   in  a  p n e u m a t i c   c h a m b e r   2b  in  o r d e r   t o  

e x p a n d   and  c o n t r a c t   t he   p n e u m a t i c   c u s h i o n .   The  a d j u s t m e n t  

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

p n e u m a t i c   c u s h i o n   has   been   i l l u s t r a t e d   in  U . S .   P a t e n t  

3 , 3 2 6 , 6 0 1   to  V a n d e r b i l t   e t   a l .   i s s u e d   on  J u n e   20,  1 9 6 7 .  

The  d i s c l o s u r e   of  U . S .   P a t e n t   3 , 3 2 6 , 6 0 1   is  i n c o r p o r a t e d   b y  

r e f e r e n c e .  

As  shown  in  F i g .  2 ,   t he   s e a t   back   S  g e n e r a l l y  

c o m p r i s e s   a  s e a t   back   f r a m e   13 ,   a  s e a t   back   s u p p o r t   1 4 ,  

c u s h i o n   p a d s   1  and  3,  and  an  o u t e r   d e c o r a t i v e   s h e e t   4.  T h e  

s e a t   s u p p o r t   14  i s   s u s p e n d e d   in  f r o n t   of  the   s e a t .   b a c k  

f r a m e   13  w i t h   a  p l u r a l i t y   of  c o i l   s p r i n g s   15.  T h e  

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

p a d s   1  and  3  in  the   p o r t i o n   of  t he   s e a t   back   S  o p p o s i n g   t h e  

p a s s e n g e r ' s   l u m b a r   v e r t e b r a .   The  p n e u m a t i c   c u s h i o n   2  i s  

a t t a c h e d   to  a  b o a r d - l i k e   member   6  w h i c h   is  s u f f i c i e n t l y  

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

t he   p a s s e n g e r ' s   l u m b a r   v e r t e b r a   when  the   p n e u m a t i c   c u s h i o n  

is   e x p a n d e d .   The  b o a r d - l i k e   member   6  i s   p o s i t i o n e d   i n  

f r o n t   of  the   p n e u m a t i c   c u s h i o n   2  and  is   a t t a c h e d   to  t h e  



. b a c k   s u r f a c e   of  the   c u s h i o n   pad  3 .  

As  shown  F i g .   3,  t he   p n e u m a t i c   c u s h i o n   2  i s  

e n c l o s e d   in  an  a i r - t i g h t   b a g  2 c   of  a  f l e x i b l e   m a t e r i a l   s u c h  

as  s y n t h e t i c   r e s i n   s h e e t .   The  p o r t   2a  e x t e n d s   f rom  t h e  

p n e u m a t i c   c h a m b e r   2b  f o r   c o m m u n i c a t i o n   b e t w e e n   t h e  

p n e u m a t i c   c h a m b e r   and  the   p n e u m a t i c   pump  ( n o t   s h o w n ) .   T h e  

b o a r d - l i k e   member   6  i s   b o n d e d   or  a t t a c h e d   to  p a r t   of  o n e  

s u r f a c e   of  the   p n e u m a t i c   c u s h i o n   2.  P r e f e r a b l y ,   the   b o a r d -  

l i k e   member   is  f o r m e d   f rom  pa lm  b o a r d   w h i c h   is   made  o f  

f i b e r s   of  the   c o c o n u t   pa lm  e m b e d d e d   in  l a t e x .   F u r t h e r m o r e ,  

in  t he   p r e f e r r e d   c o n s t r u c t i o n ,   the   b o a r d - l i k e   member   6  i s  

b o n d e d   o n l y   to  t h e  p o r t i o n   of  the   p n e u m a t i c   c u s h i o n   2  w h i c h  

e x p e r i e n c e s   t he   g r e a t e s t   d i s p l a c e m e n t   so  t h a t   t he   b o a r d -  

l i k e   member   w i l l   not   be  d e f o r m e d   to  m a t c h   the   c o n t o u r s   o f  

the   e n t i r e   s u r f a c e   of  t h e   p n e u m a t i c   c u s h i o n .  

I n  .   t he   a b o v e - m e n t i o n e d   c o n s t r u c t i o n ,   t h e  

p n e u m a t i c   c u s h i o n   2  is  pumped  up  by  the   p n e u m a t i c   pump  t o  

d e f o r m   the   p o r t i o n  o f   the   l u m b a r   as  i l l u s t r a t e d   in  b r o k e n  

l i n e s   in  F i g .   2.  S i n c e   the   b o a r d - l i k e   member   6  is  b o n d e d  

o n l y   to  a  p o i n t  B   in  F i g .   2,  i t   is  f r e e   to  r e t a i n   i t s  

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

may  be  more  d r a s t i c a l l y   c u r v e d .   D e f o r m a t i o n   of  t h e  

p n e u m a t i c   c u s h i o n   2  c a u s e s   t he   b o a r d - l i k e   member   6  and  t h e  

c u s h i o n   1  t o  a l s o   d e f o r m   s l i g h t l y   so  t h a t   t he   b o a r d - l i k e  

member   6  w i l l   fo rm  a  g e n t l y   c u r v e d   s u r f a c e   as  shown  i n  

b r o k e n   l i n e s   in  F i g .   2.  The  m o d e r a t e l y   c u r v e d   s u r f a c e   o f  

the  b o a r d - l i k e   member   6  i m p a r t e d   to  t he   s e a t   back   w i l l   m o r e  



. c o m f o r t a b l y   f i t   t he   p a s s e n g e r ' s   back   t h a n   t h e   p n e u m a t i c  

c u s h i o n   2 .  

A l t h o u g h   t he   i n v e n t i o n   has   been   i l l u s t r a t e d   i n  

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

n o t   be  l i m i t e d   to  the   f o r e g o i n g   e m b o d i m e n t   b u t   u n d e r s t o o d  

as   i n c l u d i n g   any  p o s s i b l e   m o d i f i c a t i o n .  

For   e x a m p l e ,   the   b o a r d - l i k e   member   6  need  n o t  

a l w a y s   be  a  pa lm  b o a r d ,   bu t   r a t h e r   can  be  made  f rom  a n y  

m a t e r i a l   w h i c h   w i l l   f o r m   a  m o d e r a t e   c u r v e   when  t h e  

p n e u m a t i c   c u s h i o n   2  i s   pumped  up.  For   e x a m p l e ,   the   b o a r d  

member   can   be  a  h a r d - s l a b   u r e t h a n e   b o a r d ,   c h i p p e d   u r e t h a n e  

b o a r d ,   c o a r s e   b l a n k e t   and  so  on.  F u r t h e r m o r e ,   t h e  

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

c u s h i o n   p a d  1   as  shown  in  F i g .   4.  A l s o ,   t h e   p n e u m a t i c  

c u s h i o n  c a n   be  made  in  v a r i o u s   d i f f e r e n t   f o r m s ,   as  shown  i n  

F i g s .   5  and  6  f o r   e x a m p l e .   In  F i g .   5,  t h e   p n e u m a t i c  

c u s h i o n   7  has   e n l a r g e d   p o r t i o n s   7a  a t   e i t h e r   h o r i z o n t a l   e n d  

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

t he   b o a r d - l i k e   member   6  to  c u r v e   l a t e r a l l y   and  t h e r e b y   t o  

c o n f o r m   more   c l o s e l y . t o   t he   s h a p e   of  t he   p a s s e n g e r ' s   b a c k .  

In  F i g .   6,  the   p n e u m a t i c   c h a m b e r   in  t he   p n e u m a t i c   c u s h i o n   8 

is   p a r t i t i o n e d   i n t o   a  p l u r a l i t y   of  c h a m b e r   s e c t i o n s   8a ,   8 b ,  

8 c ,   8d,   8e  and  8 f .   The  s e c t i o n s   8a  and  8f  a r e   t h i c k e r   t h a n  

the   o t h e r   s e c t i o n s .   On  the   o t h e r   h a n d ,   the   s e c t i o n s   8c  a n d  

8d  a r e   t h i n n e r   t h a n   the   s e c t i o n s   8b  and  8e.   T h u s ,   s i m i l a r  

to  t he   p n e u m a t i c   c u s h i o n   of  F i g .   5,  t he   b o a r d - l i k e   m e m b e r  

w i l l   be  c u r v e d   l a t e r a l l y .  



1.  A  p n e u m a t i c   l u m b a r   s u p p o r t   f o r   a  v e h i c l e   s e a t ,  

c o m p r i s i n g   a  c u s h i o n   pad  in   a  s e a t   b a c k   o f   t h e  v e h i c l e  

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

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

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

c u s h i o n   b e i n g   d i s p o s e d   i n s i d e   s a i d   c u s h i o n   pad   or   b e t w e e n  

s a i d   c u s h i o n   pad   and   s a i d   c o v e r   a t   a  p o r t i o n   o f   t h e   s e a t  

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

c  h  a  r  a  c  t   e  r  i  z  e  d   by  a  b o a r d - l i k e   m e m b e r   ( 6 )  

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

c u s h i o n   ( 2 , 7 , 8 )   and   b e i n g   s u f f i c i e n t l y   r i g i d   and   f l e x i b l e  

t o   be  d e f o r m e d   by  s a i d   p n e u m a t i c   c u s h i o n   ( 2 , 7 , 8 )   w h e n  

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

t h a n   s a i d   p n e u m a t i c   c u s h i o n   ( 2 , 7 , 8 ) .  

2.  A  p n e u m a t i c   l u m b a r   s u p p o r t   as  s e t   f o r t h   in   c l a i m   1 ,  

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

(2)  and   s a i d   b o a r d - l i k e   mamber   (6)  a r e   f i x e d l y   a t t a c h e d  

a t   t h e   p o s i t i o n   B  of   s a i d   p n e u m a t i c   c u s h i o n   (2)  w h i c h  

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

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

3.  A  p n e u m a t i c   l u m b a r   s u p p o r t   as  s e t   f o r t h   in   c l a i m   1  or   2 ,  

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

( 7 , 8 )   i n c l u d e s   some  l a t e r a l   c u r v a t u r e   s u c h   t h a t   s a i d   l u m b a r  

s u p p o r t i n g   p o r t i o n   of   t h e   s e a t   b a c k   S  f i t s   t h e   o c c u p a n t ' s  

b a c k .  

4.  A  p n e u m a t i c   l u m b a r   s u p p o r t   as  s e t   f o r t h   in   c l a i m   3 ,  

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

(8)  has   a  p l u r a l i t y   of   p n e u m a t i c   c h a m b e r s   ( 8 a - 8 f )   p a r t i t i o n e d  

f r o m   e a c h   o t h e r .  

5.  A  p n e u m a t i c   l u m b a r   s u p p o r t   as  s e t   f o r t h   in   any   of   t h e  



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

i n t e r p o s e d   b e t w e e n   s a i d   c u s h i o n   pad   1  and   s a i d   c o v e r  

3 ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   s a i d   b o a r d -  

l i k e   m e m b e r   (6)  i s   p o s i t i o n e d  b e t w e e n   s a i d   p n e u m a t i c  

c u s h i o n   (2)  and   s a i d   c o v e r   ( 3 ) .  

6.  A  p n e u m a t i c   l u m b a r   s u p p o r t   as  s e t   f o r t h   in   any   of   t h e  

a b o v e   c l a i m s ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   s a i d  

b o a r d - l i k e   member   (6)  i s   f o r m e d   f r o m   a  p a l m b o a r d .  
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