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[54)  Chair  with  adjustable  seat  mechanism. 
In  a  chair  comprising  a  seat  frame  (6)  supported  by  a 

frame  (2)  the  seat  frame  is  adjustable  as  to  inclination  to 
occupy  a  basic  position  by  means  of  an  adjustable  pressur- 
ized  pneumatic  spring  device  (9)  to  which  a  pneumatic  or 
hydraulic  damper  mechanism  is  connected,  said  mechanism 
(11)  causing  the  seat,  when  occupied,  to  move  slowly  away 
from  its  basic  position,  and  causing  the  seat  to  return  quickly 
to  its  basic  position  when  the  loading  ceases  or  changes 
considerably.  The  purpose  is  to  make  sitting  on  the  chair  less 
fatiguing. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  c h a i r ,   in  p a r t -  

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

s e a t   w h i c h   by  t h e   w e i g h t ,   when  o c c u p i e d ,   is  m o v a b l e  

away  f rom  a  b a s i c   p o s i t i o n   by  t i l t i n g   on  a  h o r i z o n t -  

a l   t r a n s v e r s e   s h a f t   a g a i n s t   t he   r e s i s t a n c e   of  a  

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

i t s   b a s i c   p o s i t i o n .  

BACKGROUND  OF  THE  INVENTION 

In  known  c h a i r s   of  t h i s   k i n d   t he   s p r i n g  

s e r v e s   on  t h e   w h o l e   s o l e l y   as  a  r e t u r n   s p r i n g   f o r  

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

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

t i l t i n g   of  t h e   s e a t   when  the   l o a d   t h e r e o n   c h a n g e s ,  

t h a t   is   when  t h e   u s e r   c h a n g e s   h i s   p o s t u r e .  

A c c o r d i n g   to  more  r e c e n t   u n d e r s t a n d i n g   s u c h  

a  c h a i r   s e a t   d o e s   no t   in  a l l   c a s e s   a f f o r d   an  o p t i m u m  

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

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

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

b u t   in  t h e   l o n g   run   may  c a u s e   b a c k - a c h e   and  p a i n s  

a c r o s s   t h e   l o i n s   and  in  t he   l e g s .   A c c o r d i n g l y ,   a  

s t e a d y   s e a t   is   a c t u a l l y   p r e f e r r e d   p r o v i d e d   i t   has  a  

c o r r e c t   h e i g h t   and  i n c l i n a t i o n   w h i c h ,   h o w e v e r ,   i n  

p r a c t i c e   mus t   be  a d j u s t a b l e   a c c o r d i n g   to  i n d i v i d u a l  

w i s h e s   and  in  c o n s i d e r a t i o n   of  t he   d e s i r e d   w o r k i n g  

p o s t u r e .   On  t he   o t h e r   hand  a  s t e a d y   s e a t   m i g h t   a l s o  

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

is   too   n a r r o w l y   l o c a t e d   to  c e r t a i n   p o i n t s   or  a r e a s  

and  may  t h e n   i n t e r   a l i a   impede   b l o o d   c i r c u l a t i o n .  



SUMMARY  O F  T H E  I N V E N T I O N  

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

f rom  t h e   known  d e s i g n s   in  t h a t   t h e   r e t u r n   s p r i n g   i s  

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

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

moved   away  f r o m  i t s   b a s i c   p o s i t i o n .  

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

and  t h a t   t h e   s a i d   d r a w b a c k s  o f   s u c h   a  s e a t  c a n   b e  
c o u n t e r a c t e d   by  t h e   f a c t  t h a t   t h e   s e a t   when  p e r m a n e n t -  

ly   l o a d e d   s l o w l y  m o v e s   away  f r o m  i t s   b a s i c   p o s i t i o n  

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

to   i t s   b a s i c  p o s i t i o n   w h e n  l o a d i n g   c e a s e s   or  c h a n g e s  

so  as  to   p e r m i t   s u c h   a  r e t u r n :   T h e  d a m p i n g   may  a p p r o -  

p r i a t e l y   be  a d a p t e d   so  t h a t   t h e  m a x i m u m   m o v e m e n t   a w a y  
f r o m   t h e   b a s i c   p o s i t i o n   by  c o n s t a n t  l o a d i n g   r e q u i r e s  

5  to   10  m i n u t e s   and  t h u s   t a k e s  p l a c e   a l m o s t  u n n o t i c e a b -  

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

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

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

m o v e m e n t   when  o c c u p i e d ,   v i z .   moves   v e r y   s l o w l y   a w a y  

f rom  t h e   b a s i c   p o s i t i o n   and  t h e n   q u i c k l y   in   t h e  o p p o -  

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

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

a r e   i n   many  c a s e s   i m p o r t a n t   to   t h e  c o m f o r t .  

When  t h e   b a s i c   p o s i t i o n  o f   t h e   s e a t ,   v i z .  i t s  

i n c l i n a t i o n   in   r e l a t i o n   t o  t h e   h o r i z o n t a l ,   i s   a d j u s t a b l e  

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

s p r i n g   d e v i c e   i n s e r t e d   b e t w e e n  t h e  s e a t   and  t h e   f r a m e  

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

s u i t a b l y   be  a t t a i n e d   in   t h e   way  t h a t   one  end  of  t h e  

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

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

an  end  w a l l   f i r m l y   s e c u r e d   t o  t h e  h o u s i n g   and  d e f i n i n g  



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

c y l i n d e r   member  and ,   s e c o n d l y   a  p l u n g e r   wh ich   b y  

the   r e t u r n   s p r i n g   is  u r g e d   t o w a r d s   t he   end  w a l l  

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

t h a t   is   in  c o m m u n i c a t i o n   w i t h   t he   f i r s t   c h a m b e r  

t h r o u g h   a  t h r o t t l e   p a s s a g e   in  t h e   end  w a l l   w h i c h  

is  f u r t h e r   p r o v i d e d   w i t h   a  n o n - r e t u r n   v a l v e  

t h a t   o p e n s   o n t o   t he   f i r s t   c h a m b e r .   When  the   d a m p e r  

m e c h a n i s m   is   so  c o m b i n e d   w i t h   t h e   p r e s s u r i z e d  

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

o c c u p y   e x t r a   s p a c e   and  o n l y   i n s i g n i f i c a n t l y  

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

The  e f f e c t   is   due  to   t he   f a c t   t h a t   t h e   f low  o f  

p r e s s u r e   f l u i d   f rom  t h e   f i r s t   c h a m b e r   to  t h e  

s e c o n d   c h a m b e r   can  s o l e l y   be  e f f e c t e d   t h r o u g h  

t he   t h r o t t l e   p a s s a g e ,   v i z .   u n d e r   a  c o n s i d e r a b l e  

r e s t r a i n t ,   and  t h e r e f o r e   t h e   m o v e m e n t   of  t h e  

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

i n t o   t h e   c y l i n d e r   member  is   i m p e d e d   a c c o r d i n g l y ,  

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

ly  d i r e c t e d   f l ow  (and  c o n s e q u e n t l y   an  o p p o s i t e l y  

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

to  t he   c y l i n d e r   member)   p r a c t i c a l l y   w i t h o u t  

r e s i s t a n c e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g s .   1  and  2  i l l u s t r a t e   in  s i d e   e l e v a t i o n  

and  p a r t i a l l y   in  s e c t i o n   a  p a r t   of  t he   main  f r a m e  

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

w i t h   i t s   s e a t   f r a m e   shown  in  two  d i f f e r e n t  

b a s i c   p o s i t i o n s ,   a n d  

F i g .   3  is  a  s e c t i o n   of  t he   p a r t i c u l a r  

e m b o d i m e n t   of  t he   damper   m e c h a n i s m .  



DETAILED  DESCRIPTION OF  THE  PREFERRED  EMBODIMENT 

In  F i g s .   1  and  2  of  t h e   d r a w i n g s   1  i s   a  

b u s h i n g   m o u n t e d   on  t h e   t o p   of  a  s u p p o r t   p i l l a r   -2  f o r m -  

i n g   p a r t   of  t h e   f r a m e ,   and  to   w h i c h   a  f o r w a r d   d i r e c t e d  

web  p l a t e   3  i s   s e c u r e d   c a r r y i n g   a t   i t s   f o r e m o s t   e n d  

a  t r a n s v e r s e   b e a r i n g   t u b e   4  w i t h   a  t h r o u g h - g o i n g  

s h a f t   5  a s s o c i a t e d   w i t h   t h e   s e a t   f r a m e   6  of  t h e  

c h a i r .   T h i s   s e a t   f r a m e   can   c o n s e q u e n t l y   t i p   or  t i l t  

a b o u t   a  t r a n s v e r s e   a x i s   n e a r   t h e   f r o n t   edge   7  of  t h e  

s e a t   f r a m e .   The  s e a t   f r a m e   c o m p r i s e s ,   in  a d d i t i o n ,   t w o  

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

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

f i t t i n g s   8  f o r   a  c h a i r   b a c k ,   n o t   i l l u s t r a t e d .  

A  p r e s s u r i z e d   p n e u m a t i c   s p r i n g   d e v i c e  

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

b e i n g   a t   t h e   one   end  c o n n e c t e d   w i t h   t h e   s e a t   f r ame   6 

in  a  h i n g e   10  and  b e i n g   a t   i t s   o t h e r   end  c o n n e c t e d  

w i t h   a  f i r s t   arm  of  a  t w o - a r m e d   l e v e r   12  t h r o u g h   a  

d a m p e r   m e c h a n i s m   11  t h a t   w i l l   be  more   s p e c i f i c a l l y  

e x p l a i n e d   in  t h e   f o l l o w i n g .   S a i d   l e v e r   12  i s   p i v o t a l l y  

m o u n t e d   on  t h e   f r a m e   6  by  means   o f   a  p i n   13,  and  i t s  
s e c o n d   arm  c a r r i e s   a  p i n   14  t h a t   e n g a g e s   an  i n c l i n e d  

e l o n g a t e   a p e r t u r e   15  in   t h e   web  p l a t e   3 .  

When  t h e   p n e u m a t i c   s p r i n g   d e v i c e   9  b y  

o p e r a t i o n   of  an  a d j u s t i n g   h a n d l e ,   n o t   shown ,   i s   l e n g -  

t h e n e d   f rom  t h e   p o s i t i o n   in  F i g .   1,  t h e   l e v e r   12  w i l l  

r o t a t e   c o u n t e r - c l o c k w i s e   a b o u t   t h e   p i n   13  and  c o n -  

s e q u e n t l y   a b o u t   t h e   p i n   14  w h i c h   a t   t h e   same  t ime   i s  

b e i n g   d i s p l a c e d   f o r w a r d s   in  t h e   e l o n g a t e   a p e r t u r e   1 5 ,  

w h e r e b y   t h e   s p r i n g   d e v i c e   l e n g t h e n i n g   i s   c o n v e r t e d   t o  

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

t i o n   in   F i g .   2 .  S a i d   m o v e m e n t   may  be  i n t e r r u p t e d   w h e n  

t h e   s e a t   o c c u p i e s   t h e   d e s i r e d   p o s i t i o n ,   v i z .   when  t h e  



s e a t   is   in  i t s   a b o v e   m e n t i o n e d   b a s i c   p o s i t i o n .  

A c c o r d i n g   to  F i g .   3  the   h o u s i n g   9  of  t h e  

p n e u m a t i c   s p r i n g   d e v i c e   is  e x t e n d e d   by  a  c y l i n d r i c a l  

b u s h i n g   16  i n s e r t e d   i n t o   an  i n t e r i o r   r e c e s s   in  t h e  

h o u s i n g   and  s e c u r e d   by  means  of  a  p a i r   of  l o c k i n g  

r i n g s   17  so  as  to  a c t u a l l y   form  p a r t   of  t h e   h o u s i n g  

9  b u t ,   n e v e r t h e l e s s ,   b e i n g   s e p a r a b l e   t h e r e f r o m .   I n  

the   o p p o s i t e   d i r e c t i o n   the   b u s h i n g   16  e x t e n d s   t e l e -  

s c o p i c a l l y   i n t o   a  c l o s e d   c y l i n d e r   member  18  a n d  

c o m p r i s e s   a  f i r m l y   s e c u r e d   end  w a l l   19  t h a t   d e f i n e s   a  

p r e s s u r e   f l u i d   c h a m b e r   20  a t   t he   b o t t o m   of  t h e  

c y l i n d e r   m e m b e r .   A  s e c o n d   c h a m b e r   21  i s   d e f i n e d  

b e t w e e n   t h e   end  w a l l   19  and  a  p l u n g e r   22  t h a t   f i t s  

t i g h t l y   w i t h   t h e   b u s h i n g   16,  s a i d   p l u n g e r   b e i n g   u r g e d  

t o w a r d s   t h e   end  w a l l   by  means  of  a  d i s c   s p r i n g   23 

s u p p o r t e d   a t   i t s   o p p o s i t e   s i d e   by  an  a b u t m e n t   24 

f i x e d l y   s e c u r e d   in  t h e   b u s h i n g .   The  two  c h a m b e r s   20 

and  21  c o m m u n i c a t e   w i t h   each   o t h e r   t h r o u g h   a  n a r r o w  

t h r o t t l e   p a s s a g e   25  as  w e l l   as  t h r o u g h   a  w i d e r   c h a n -  

ne l   26  c o m p r i s i n g   a  n o n - r e t u r n   v a l v e   27  t h a t   o p e n s  
in  t h e   d i r e c t i o n   t o w a r d s   t he   c h a m b e r   2 0 .  

When  t h e   s e a t   is  b e i n g   o c c u p i e d   s u b s e q u e n t  

to  i t s   b e i n g   a d j u s t e d   in  t h e   d e s i r e d   b a s i c   p o s i t i o n ,   t h e  

b u s h i n g   16  t o g e t h e r   w i t h   t he   end  w a l l   19  w i l l   b e  

moved  i n w a r d s   i n t o   t he   c y l i n d e r   member  18,  b u t   t h i s  

movemen t   i s   s t r o n g l y   i m p e d e d   by  the   p r e s s u r e   f l u i d   i n  

c h a m b e r   20,  b e c a u s e   i t   can  o n l y   s l o w l y   e s c a p e   t h r o u g h  

t he   t h r o t t l e   p a s s a g e   25  to  the   chamber   21  in  w h i c h  

t h e   p l u n g e r   22  is  p r e s s e d   b a c k w a r d s   a g a i n s t   t h e  

e f f e c t   of  t h e   s p r i n g   23.  The  p a s s a g e   25  may  b e  

a d a p t e d   so  t h a t   t h e   maximum  movement   c a u s i n g   t he   e n d  

w a l l   19  to   a b u t   t h e   b o t t o m   of  t he   c y l i n d e r   m e m b e r  

18  t a k e s   5  to  10  m i n u t e s .   If   the   l o a d i n g   on  t he   s e a t  

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

t h e   f r a m e   6  w i l l   q u i c k l y   r e t u r n   to  i t s   b a s i c   p o s i t i o n  



b e c a u s e   t h e   s p r i n g   u r g e d   p l u n g e r   22  p r e s s e s  t h e   p r e s -  

s u r e   f l u i d   b a c k   f r o m  t h e  c h a m b e r   21  t o  t h e   c h a m b e r  

20,   v i z .   t h r o u g h   t h e   c h a n n e l   2 6   and  t h e   n o n - r e t u r n  

v a l v e   2 7 .  

T h e  s a i d  p e r i o d   may  be  e x t e n d e d   or  s h o r t e n e d  

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

p a s s a g e   25.  F o r   t h i s   p u r p o s e  a n  a d j u s t i n g  s c r e w   28  

is   m o u n t e d   a t   t h e  a b u t m e n t   2 4 , - s a i d - s c r e w   b e i n g   c a p a b l e  

of  l o n g i t u d i n a l l y   a d j u s t i n g  a  n e e d l e   30   in  t h e   p a s s a g e  
25  t h r o u g h   an  a x i a l   m a n d r e l   2 9  p a s s i n g   t h r o u g h   t h e  

s p r i n g   23  and  t h e   p l u n g e r   2 2 .  



1.  A  c h a i r   c o m p r i s i n g   a  s e a t   w h i c h   by  the   w e i g h t ,  

when  o c c u p i e d ,   i s   m o v a b l e   away  f rom  a  b a s i c   p o s i t i o n   b y  

t i l t i n g   on  a  h o r i z o n t a l   t r a n s v e r s e   s h a f t   a g a i n s t   t h e  

r e s i s t a n c e   of  a  s p r i n g   w h i c h   r e t u r n s   t he   s e a t ,   w h e n  

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

t he   r e t u r n   s p r i n g   (23)  is   c o m b i n e d   w i t h   a  h y d r a u l i c   o r  

p n e u m a t i c   d a m p i n g   m e c h a n i s m   (11)  w h i c h   is   o p e r a t i v e  

s o l e l y   when  t h e   s e a t   moves  away  f rom  i t s   b a s i c   p o s i t i o n .  

2.  A  c h a i r   as  c l a i m e d   in  c l a i m   1,  and  in  w h i c h  

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

of  a  p r e s s u r i z e d   p n e u m a t i c   s p r i n g   d e v i c e   (9)  i n s e r t e d  

b e t w e e n   t h e   s e a t   and  t h e   f r a m e   of  t h e   c h a i r ,   c h a r a c t e r -  

i s e d   in  t h a t   one  end  of  t h e   h o u s i n g   of  t he   s p r i n g   d e v i c e  

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

(18)  and  c o m p r i s e s ,   f i r s t l y ,   an  end  w a l l   (19)  f i r m l y  

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

f l u i d   c h a m b e r   (20)  a t   t he   b o t t o m   of  t h e   c y l i n d e r   m e m b e r  

and ,   s e c o n d l y ,   a  p l u n g e r   (22)  t h a t   by  the   r e t u r n   s p r i n g  

(23)  is   u r g e d   t o w a r d s   t he   end  w a l l   and  t o g e t h e r   t h e r e -  

w i t h   d e f i n e s   a  s e c o n d   c h a m b e r   (21)  c o m m u n i c a t i n g   w i t h  

t h e   f i r s t   c h a m b e r   t h r o u g h   a  t h r o t t l e   p a s s a g e   (25)  i n  

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

v a l v e   (27)  o p e n i n g   i n t o   t h e   f i r s t   c h a m b e r .  

3.  A  c h a i r   as  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  

in  t h a t   t he   t h r o t t l e   p a s s a g e   (25)  i s   a d j u s t a b l e   b y  

means   of  a  l o n g i t u d i n a l l y   a d j u s t a b l e   n e e d l e   ( 3 0 ) .  
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