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©  Chair  support  column  and  chairs  with  elevating  seats. 

A  chair  support  column  comprising  a  first  member 
attachable  to  a  seat  for  supporting  same,  a  second  member 
slidable  relative  to  the  first  member  and  attachable  to  a  base, 
sliding  of  the  first  and  second  members  permitting  a 
variation  of  the  height  of  the  seat  relative  to  the  base,  a 
mechanical  brake  which  acts  to  prevent  relative  movement 
between  the  first  and  second  members,  brake  actuator 
means  operable  by  a  person  sitting  on  the  seat,  to  release  the 
mechanical  brake  and  permit  relative  movement  of  the  first 
and  second  members,  mechanical  drive  means  for  in- 
crementally  moving  the  said  first  and  second  members  in  a 
direction  to  raise  a  seat  carried  by  the  first  member  relative 
to  a  base  carried  by  the  second  member,  and  a  drive  actuator 
operable  by  a  person  whilst  sitting  on  the  seat  to  raise  the 
first  member  relative  to  the  second  member. 

The  brake  actuator  and  drive  actuator  may  be  combined 
into  a  single  control  lever  which  extends  laterally  from  the 
column  near  the  end  of  the  first  member  which  is  attachable 
to  the  seat. 

The  first  member  conveniently  comprises  an  elongate 
tubular  member  having  a  solid  upper  end  adapted  to  be 
attached  to  a  seat  and  having  embedded  therein  the  inboard 
end  of  a  control  lever  serving  as  a  combined  brake  actuator 
and  drive  actuator  and  the  said  second  member  is  a  similar 
elongate  cylindrical  member  with  a  larger  internal  diameter 
than  the  external  diameter  of  the  said  first  member  and  is 

closed  at  one  end  to  provide  a  fitting  by  which  the  said 
second  member  can  be  secured  to  the  said  base. 





F i e l d   of  i n v e n t i o n  

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

t h e   t y p e   f i t t e d   to   t y p i s t ' s   s e a t s   to  e n a b l e   t h e   u s e r   t o  

r a i s e   or   l o w e r   t h e   s e a t   r e l a t i v e   to   t he   b a s e   of  t h e   c h a i r .  

B a c k g r o u n d   to   t h e   i n v e n t i o n  

C h a i r s   o f  t h e   a f o r e m e n t i o n e d   t y p e   have   become  more  w i d e l y  

u s e d   w i t h   t he   i n c r e a s i n g   use   of  v i d e o   d i s p l a y   u n i t s   ( V D U ' s )  

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

a d j u s t a b l e   s e a t s   have   a l s o   become  p o p u l a r   in  d r a w i n g  

o f f i c e s .  

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

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

o n l y   and  h y d r a u l i c   or   p n e u m a t i c   a d j u s t m e n t .   Both   c a t e g o r i e s  

h a v e   t h e   d i s a d v a n t a g e   t h a t   t he   u s e r   mus t   n o r m a l l y   g e t   o f f  

t h e   c h a i r   b e f o r e   he  can  a d j u s t   t he   h e i g h t   and  w i t h  

p n e u m a t i c / h y d r a u l i c   t y p e s ,   he  mus t   n o r m a l l y   r e m o v e   h i s  

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

a d j u s t   t he   s e a t   down  to  the   r e q u i r e d   p o s i t i o n .  

Where   t h e  s e a t   is   d e d i c a t e d   to  one  p e r s o n   (as   in  t h e   c a s e  

of  a  t y p i s t ' s   c h a i r   or  e x e c u t i v e ' s   c h a i r   a s s o c i a t e d   w i t h   a  
d e s k )   t h e  h e i g h t   a d j u s t m e n t   is   n o r m a l l y   a  one  o f f   o p e r a t i o n  

a n d  t h e   f a c t   t h a t   i t   is  no t   so  c o n v e n i e n t   and  r e q u i r e s   t h e  

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

j  l i t t l e   c o n s e q u e n c e .  



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

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

t h r e e   d i f f e r e n t   p e o p l e   may  use  t h e   same  VDU  a t   d i f f e r e n t  

t i m e s   d u r i n g   t h e   same  w o r k i n g   d a y .   As  w i t h   a  t y p i n g  

p o s i t i o n   i t   is   e s s e n t i a l   t h e   s e a t   is  a t   t h e   c o r r e c t   h e i g h t  

to   e n a b l e   t h e   u s e r   to  v iew  t h e   s c r e e n   c o r r e c t l y   and  o p e r a t e  

t h e   k e y b o a r d   a s s o c i a t e d   t h e r e w i t h .   In  c o n s e q u e n c e   t h e r e   i s  

a  much  g r e a t e r   need   f o r   a  r e a d i l y   a d j u s t a b l e   s e a t   f o r   u s e  

by  t y p i s t s   and  o t h e r   o f f i c e   p e r s o n n e l   and  i t   is   an  o b j e c t  

o f   t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e   an  i m p r o v e d   c h a i r  

s u p p o r t   f o r   s u c h   s e a t s .  

Summary  of   t h e   i n v e n t i o n  

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

s u p p o r t   c o l u m n   c o m p r i s e s  

1.  A  f i r s t   member   a t t a c h a b l e   to  a  s e a t   f o r   s u p p o r t i n g  

s a m e .  

2.  A  s e c o n d   member   s l i d a b l e   r e l a t i v e   to  t h e   f i r s t   m e m b e r  

and  a t t a c h a b l e   to   a  b a s e ,   s l i d i n g   of  t he   f i r s t   and  s e c o n d  

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

r e l a t i v e   to   t h e   b a s e .  

3.  A  m e c h a n i c a l   b r a k e   w h i c h   a c t s   to  p r e v e n t   r e l a t i v e  

m o v e m e n t   b e t w e e n   t h e   f i r s t   and  s e c o n d   m e m b e r s .  

4.  B r a k e   a c t u a t o r   means  o p e r a b l e   by  a  p e r s o n   s i t t i n g   o n  

t h e   s e a t ,   to   r e l e a s e   t he   m e c h a n i c a l   b r a k e   and  p e r m i t  

r e l a t i v e   m o v e m e n t   of  the   f i r s t   and  s e c o n d   m e m b e r s .  

5.  M e c h a n i c a l   d r i v e   means   f o r   i n c r e m e n t a l l y   m o v i n g   t h e  

s a i d   f i r s t   and  s e c o n d   members   in  a  d i r e c t i o n   to   r a i s e   a  

s e a t   c a r r i e d   by  t h e   f i r s t   member  r e l a t i v e   to   a  b a s e   c a r r i e d  

by  t h e   s e c o n d   member   a n d  

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

t h e   s e a t   to   r a i s e   t he   f i r s t   member   r e l a t i v e   to  t he   s e c o n d  



m e m b e r .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   b r a k e   a c t u a t o r   and  d r i v e  

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

e x t e n d s   l a t e r a l l y   f rom  the   c o l u m n   n e a r   t he   end  of  t he   f i r s t  

member   w h i c h   is  a t t a c h a b l e   to  t h e   s e a t .  

In  a  c o n v e n i e n t   e m b o d i m e n t   of  t he   p r e f e r r e d   fo rm  of  t h e  

i n v e n t i o n ,   the   c o n t r o l   l e v e r   is   p i v o t a l l y   m o u n t e d   a t   o n e  

end  of   the   s a i d   f i r s t   member   c l o s e   to  t he   p o s i t i o n   a t  

w h i c h   t he   s e a t   is  a t t a c h a b l e   to   t he   f i r s t   member  and  i s  

n o r m a l l y   h e l d   in  a  mid  p o s i t i o n   f rom  w h i c h   i t   can  b e  

p u l l e d   in  an  u p w a r d   d i r e c t i o n   so  as  to  e f f e c t   a  r e l e a s i n g   o f  

t he   m e c h a n i c a l   b r a k e   and  p u s h e d   in  a  downward   d i r e c t i o n   s o  

as  to   i n c r e m e n t a l l y   r a i s e   t h e   f i r s t   member  r e l a t i v e   to  t h e  

s e c o n d   member ,   t h e   m e c h a n i c a l   b r a k e   b e i n g   e n g a g e d   a t   a l l  

t i m e s   e x c e p t   when  t h e   c o n t r o l   l e v e r   is   p u l l e d   in  an  u p w a r d  

d i r e c t i o n .  

In  a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ,   the   b r a k e   a c t u a t o r  

c o m p r i s e s   a  f i r s t   c o n t r o l   l e v e r   and  the   d r i v e   a c t u a t o r  

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

f rom  the   c o l u m n   in  d i a m e t r i c a l l y   o p p o s e d   d i r e c t i o n s .  

P r e f e r a b l y   s t o p   means   is  p r o v i d e d   a g a i n s t   w h i c h   the   c o n t r o l  

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

two  l e v e r s   f rom  w h i c h   t h e y   can   be  p u s h e d   or  p u l l e d   t o  

e f f e c t   t he   d r i v i n g   or  b r a k e   r e l e a s i n g   a s s o c i a t e d   t h e r e w i t h .  

In  t he   p r e f e r r e d   e m b o d i m e n t ,   t h e   f i r s t   m e m b e r  c o n v e n i e n t l y  

c o m p r i s e s   an  e l o n g a t e   t u b u l a r   member   h a v i n g   a  s o l i d   u p p e r  
end  a d a p t e d   to  b e  . a t t a c h e d   to   a  s e a t   and  h a v i n g   e m b e d d e d  

t h e r e i n   t he   i n b o a r d   end  of  a  c o n t r o l   l e v e r   s e r v i n g   as  a  

c o m b i n e d   b r a k e   a c t u a t o r   and  d r i v e   a c t u a t o r   and  the   s a i d  
'  s e c o n d   member  is   a  s i m i l a r   e l o n g a t e   c y l i n d r i c a l   m e m b e r  



h a v i n g   a  l a r g e r   i n t e r n a l   d i a m e t e r   t h a n   the   e x t e r n a l  

d i a m e t e r   of  the   s a i d   f i r s t   member   and  is  c l o s e d   a t   one  e n d  

to   p r o v i d e   a  f i t t i n g   by  w h i c h   the   s a i d   s e c o n d   member  can   b e  

s e c u r e d   to  t h e   s a i d   b a s e   by  w h i c h   the   c o l u m n   is  s u p p o r t e d  

when  in  use   and  is   o p e n   a t   t he   o t h e r   end  to  a l l o w   t h e   s a i d  

f i r s t   member  to  be  i n t r o d u c e d   t h e r e i n   and  to  s l i d e   r e l a t i v e  

t h e r e t o .  

P r e f e r a b l y   a  s l e e v e   of   p l a s t i c s   m a t e r i a l   is  s e c u r e d   e i t h e r  

t o   t h e   i n t e r n a l   s u r f a c e   of   t he   s e c o n d   member   or  to  t h e  

e x t e r n a l   s u r f a c e   of  t h e   s a i d   f i r s t   member   so  as  to  f i l l   a n y  

gap   b e t w e e n   t he   two  s a i d   member s   and  p r o v i d e   a  g u i d e   f o r   t h e  

s a i d   f i r s t   and  s e c o n d   member s   as  t h e y   s l i d e   r e l a t i v e   t h e   o n e  

to  t h e   o t h e r .  

In  a n o t h e r   e m b o d i m e n t   of   t he   i n v e n t i o n ,   t he   f i r s t   m e m b e r  

c o m p r i s e s   a  c y l i n d r i c a l   rod   and  the   s e c o n d   member  a  

g e n e r a l l y   c y l i n d r i c a l   h o u s i n g   s u r r o u n d i n g   the   rod  o v e r   p a r t  
of   i t s   l e n g t h   w i t h   g u i d e   means   in  t he   s a i d   c y l i n d r i c a l  

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

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

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

w i t h i n   w h i c h   i n c r e m e n t a l   d r i v e   means   is   l o c a t e d   w i t h   a n  

a c t u a t i n g   c o n t r o l  l e v e r   e x t e n d i n g   t h r o u g h   the   w a l l   of  t h e  

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

to   t h e   c y l i n d r i c a l   h o u s i n g   of  t he   s e c o n d   member  and  w i t h i n  

t h e   same  h o u s i n g   t h e r e   is   l o c a t e d   t he   b r a k i n g   means  and  t h e  

a c t u a t i n g   c o n t r o l   l e v e r   f o r   t he   b r a k i n g   means  a l s o   e x t e n d s  

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

A c c o r d i n g   t o  a   f u r t h e r   p r e f e r r e d   f e a t u r e   of  the   i n v e n t i o n ,   a  
s e a l e d   p n e u m a t i c   or   h y d r a u l i c   ram  is   f i t t e d   w i t h i n   t h e  

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



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

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

h y d r a u l i c   or   p n e u m a t i c   ram  t h u s   c o n s t i t u t e s   a  h y d r a u l i c   o r  

p n e u m a t i c   s p r i n g   and  t h e   r e s t o r i n g   f o r c e   e x e r t e d   by  t h e  

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

as  to   be  no t   g r e a t e r   t h a n   t h e   f o r c e   r e q u i r e d   to  l i f t   a  

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

p e r s o n   l i k e l y   to   use   t h e   s e a t .  

P r e f e r a b l y   means   is   p r o v i d e d   f o r   p r e s e t t i n g   the   c o m p r e s s i o n  

p r e s s u r e   and  t h e r e f o r e   r e s t o r i n g   f o r c e   e x e r t e d   by  t h e  

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

minimum  w e i g h t   of  p e r s o n   to   use   t he   s e a t )   can  be  s e l e c t e d   a t  

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

C o n v e n i e n t l y   any  s u c h  p r e s e t   c o n t r o l   is  a v a i l a b l e   a f t e r  

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

of  p e r s o n s   u s i n g   i t .   H o w e v e r   w h e r e   t h e  s e a t   is  to  b e  

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

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

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

use   t he   s e a t .  

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

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

t h e   i n c r e m e n t a l   d r i v e   means   in  o r d e r   to  e l e v a t e   t he   s e a t e d  

p e r s o n .   T h i s  i s   a c h e i v e d   by  v i r t u e   of  t he   f a c t   t h a t   t h e  

r e s t o r i n g   f o r c e   i s   a c t i n g   a l l   of  t he   t i m e   and  i t   i s  

t h e r e f o r e   o n l y   n e c e s s a r y   to  add  s u c h   f o r c e   as  is  r e q u i r e d   t o  

j u s t   o v e r c o m e   t h e - g r a v i t a t i o n a l   f o r c e   due  to  the   w e i g h t   o f  

the   p e r s o n   s e a t e d   on  the   s e a t   to  a l l o w   the   s e a t   to  r i s e .   By  

f i n e   t u n i n g   of   t he   p r e s s u r e   w i t h i n   the   h y d r a u l i c   o r  

p n e u m a t i c   ram  so  t h e   a c t u a l   f o r c e   r e q u i r e d   to  be  e x e r t e d   s o  



as  to  i n c r e m e n t   t h e   s e a t   u p w a r d l y   r e l a t i v e   to  t h e   b a s e   c a n  

be  made  v e r y   s m a l l .   In   p r a c t i c e   h o w e v e r   i t   w i l l   b e  

a p p r e c i a t e d   t h a t   a  h e a v i e r   p e r s o n   w i l l   have   to  e x e r t   a  

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

same  s e t t i n g   o f   t h e   r e s t o r i n g   f o r c e   e x e r t e d   by  t h e   r a m .  

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

and  p i s t o n   a r r a n g e m e n t   c o n t a i n i n g   a  vo lume   of  gas   t r a p p e d  

b e t w e e n   t he   p i s t o n   and  t h e   c y l i n d e r .   I t   is   f o u n d   i n  

p r a c t i c e   t h a t   a  p n e u m a t i c   s p r i n g   of  t h i s   t y p e   i s   m o r e  

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

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

v o l u m e   and  in  g e n e r a l   h y d r a u l i c   f l u i d s   a r e   no t   a s  

c o m p r e s s a b l e   as   a r e   g a s e s .  

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

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

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

t h e   c h a i r   can   s i t ,   a  f i r s t   member   a t t a c h e d   to  t h e   s e a t   a n d  

e x t e n d i n g   in   a  d o w n w a r d   d i r e c t i o n   t h e r e b e l o w ,   a  s e c o n d  

member  a t t a c h e d   to   t h e   b a s e   and  e x t e n d i n g   u p w a r d l y  

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

r e l a t i v e   one  to   t h e   o t h e r ,   a  m e c h a n i c a l   b r a k i n g   means   w h i c h  

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

and  s e c o n d   m e m b e r s ,   a  b r a k e   a c t u a t o r   by  w h i c h   t h e   b r a k i n g  

means   can  be  r e l e a s e d   to   p e r m i t   r e l a t i v e   m o v e m e n t   of   t h e  

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

w h i c h   t h e   f i r s t   member   can   be  i n c r e m e n t a l l y   r a i s e d   r e l a t i v e  

to   t h e   s e c o n d   m e m b e r   and  a  d r i v e   a c t u a t o r   by  w h i c h   t he   s a i d  

m e c h a n i c a l   d r i v e   means   c an   be  o p e r a t e d ,   b o t h   t he   b r a k e   a n d  

d r i v e   means   b e i n g   o p e r a b l e   by  a  p e r s o n   w h i l s t   s e a t e d   in  t h e  

c h a i r .  

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



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

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

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

P r e f e r a b l y   t h e   l e v e r s   e x t e n d   f rom  a  p a r t   of  the   c o l u m n   w h i c h  

is   s t i l l   a c c e s s a b l e   by  a  p e r s o n   s e a t e d   on  the   c h a i r   e v e n  

when  t he   s e a t   has   b e e n   e l e v a t e d .  

P r e f e r a b l y   means   is  p r o v i d e d   to  p r e v e n t   o p p o s i t e   m o v e m e n t   o f  

t h e   s a i d   f i r s t   and  s e c o n d   members   by  more  t h a n   a  g i v e n  

a m o u n t .  

P r e f e r a b l y   f u r t h e r   means   is  p r o v i d e d   p r e v e n t i n g   r e l a t i v e  

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

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

c o l u m n   f o r m e d   by  t he   f i r s t   and  s e c o n d   m e m b e r s .  

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

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

f rom  a  r e s t   p o s i t i o n   in  an  upward   d i r e c t i o n   or  a  d o w n w a r d  

d i r e c t i o n   to   e f f e c t   a  r e l e a s e   of  t he   b r a k i n g   and  to  e f f e c t  

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

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

w h i c h   e f f e c t s   t h e   d r i v e   is   moved  in  a  downward   d i r e c t i o n   t o  

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

c h a i r ,   i t   is   to  be  u n d e r s t o o d   t h a t   t he   i n v e n t i o n   is  n o t  

l i m i t e d   to  t h i s   a r r a n g e m e n t   and  the   a l t e r n a t i v e   in  w h i c h   t h e  

l e v e r   is   l i f t e d   in  o r d e r   to  e f f e c t   the   i n c r e m e n t a l   u p w a r d  

m o v e m e n t   is   e q u a l l y   p o s s i b l e .   I t   is  h o w e v e r   b e l i e v e d   t h a t   a  

g r e a t e r   f o r c e   c o u l d   be  e x e r t e d   by  a  p e r s o n   s i t t i n g   on  t h e  

s e a t   by  e x e r t i n g   a  d o w n w a r d   t h r u s t   on  the   end  of  the   l e v e r  

r a t h e r   t h a n   an  u p w a r d   p u l l .  



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

t he   i n v e n t i o n ,   a  h y d r a u l i c   or  p n e u m a t i c   s p r i n g   is  a s s o c i a t e d  

w i t h   t he   c o l u m n   so  as  to   u r g e   the   f i r s t   and  s e c o n d   m e m b e r s  

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

f i r s t   a n d  s e c o n d   m e m b e r s   so  as  to  r e d u c e   the   f o r c e   r e q u i r e d  

on  t h e   i n c r e m e n t a l   d r i v e   means   to  e f f e c t   i n c r e m e n t a l   u p w a r d  

m o v e m e n t   of   t h e   f i r s t   member   r e l a t i v e   to  t he   s e c o n d   m e m b e r .  

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

w h i c h   i s   a r r a n g e d   to   p r o v i d e   up  to  40  p e r   c e n t   of  t he   f o r c e  

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

t h e   c h a i r .  

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

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

is   c o n v e n i e n t l y   l o c a t e d   c e n t r a l l y   w i t h i n   t he   s a i d   f i r s t   a n d  

s e c o n d   m e m b e r s   so  as  to   be  c o n t a i n e d   t h e r e w i t h i n ,   so  as  n o t  

to  add  to   t h e   c o m p r e s s e d   l e n g t h   of  t he   c o l u m n .  

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

t he   i n v e n t i o n ,   t h e   l o c k i n g   means   c o m p r i s e s   a  rod  or   o t h e r  

r i g i d   e l o n g a t e   member   f o r m i n g   p a r t   of  or  a t t a c h e d   to  one  o r  

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

t h e r e t o   an  a p e r t u r e d   p l a t e ,   t he   a p e r t u r e   b e i n g   j u s t   l a r g e  

e n o u g h   to  a c c o m o d a t e   t h e   c r o s s   s e c t i o n   of  the   rod  or  o t h e r  

e l o n g a t e   member   on  w h i c h   i t   is  s l i d a b l e ,   and  means   i s  

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

s e c o n d   m e m b e r s   so  t h a t   t h e   p l a t e   is   n o r m a l l y   jammed  on  t h e  

rod  or   o t h e r   e l o n g a t e   member   on  w h i c h   i t   is  s l i d a b l e   a n d  

when  so  jammed  r e p r e s e n t s   a  s t o p   w h i c h   p r e v e n t s   r e l a t i v e  

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

d i r e c t i o n   to   r e d u c e   t h e   o v e r a l l   l e n g t h   of  t he   c o l u m n   a n d  



m e a n s   is   p r o v i d e d   f o r   t i l t i n g   t h e   p l a t e   so  as  to  r e l e a s e   t h e  

j a m m i n g   e f f e c t  b e t w e e n   the   p l a t e   and  the   rod  or  o t h e r  

e l o n g a t e   member   to  r e l e a s e   t he   b r a k e   and  a l l o w   the   f i r s t   a n d  

s e c o n d   m e m b e r s   to  s l i d e   r e l a t i v e l y .  

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

t h e   i n v e n t i o n ,   t he   i n c r e m e n t a l   d r i v e   means   l i k e w i s e  

c o m p r i s e s   an  a p e r t u r e d   p l a t e   w h i c h   is  n o r m a l l y   f r e e   of  t h e  

e l o n g a t e   member   so  as  no t   to  i n h i b i t   r e l a t i v e   m o v e m e n t   o f  

t he   f i r s t   and  s e c o n d   member s   when  b r a k i n g   means   is   r e l e a s e d  

b u t   can  be  t i l t e d   by  means   of  a  l e v e r   so  as  to  e n g a g e   on  t h e  

s a i d   rod   or  e l o n g a t e   member   to  e n a b l e   a  t h r u s t   to  be  e x e r t e d  

b e t w e e n   t h e   s a i d   f i r s t   and  s e c o n d   members   to  move  t h e   t w o  

s a i d   m e m b e r s   a p a r t   and  t he   t h r u s t   so  e x e r t e d   s e r v e s   t o  

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

m e m b e r s   to  be  i n c r e m e n t a l l y   moved  a p a r t ,   the   b r a k i n g   m e a n s  

r e g a i n i n g   c o n t r o l   as  soon   as  t he   d r i v i n g   t h r u s t   is  r e m o v e d  

to   h o l d   t he   a s s e m b l y   of  f i r s t   and  s e c o n d   member s   in  t h e i r  

i n c r e m e n t a l l y   moved  a p a r t   c o n d i t i o n .  

Where   two  a c t u a t i n g   l e v e r s   a r e   p r o v i d e d ,   the   one  t y p i c a l l y  

a c t s   on  t h e   one  p l a t e   and  t he   o t h e r   on  the   o t h e r .  

Where   a  s i n g l e   l e v e r   is  e m p l o y e d ,   a  t h r u s t   rod  may  b e  

e m p l o y e d   w h i c h   p a s s e s   t h r o u g h   a p e r t u r e s   in  the   two  p l a t e s  
and  i n c l u d e s   one  or  more  t h r u s t   r i n g s   f o r   e n g a g i n g   t h e  

p l a t e s   i n d e n d e n t l y .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e   w i t h  

r e f e r e n c e   to  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  is   a  s i d e   e l e v a t i o n   of  a  c h a i r   wh ich   can  be  used   i n  

an  o f f i c e   e i t h e r   as  a  t y p i s t ' s   c h a i r   or  as  a  VDU  o p e r a t o r ' s  

c h a i r ,  



F i g u r e   2  i s   a  c r o s s   s e c t i o n   t h r o u g h   a  f i r s t   e m b o d i m e n t   o f  

t h e   i n v e n t i o n  

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

t h e   i n v e n t i o n   a n d  

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

t h e   i n v e n t i o n   w h i c h   i n c o r p o r a t e s   a  gas  s p r i n g .  

D e t a i l e d   d e s c r i p t i o n   of   t he   d r a w i n g s  

F i g u r e   1  shows   d i a g r a m m a t i c a l l y   a  c h a i r   t h e   h e i g h t   of  w h i c h  

can   be  a d j u s t e d   and  w h i c h   c o m p r i s e s   a  s e a t   10  b a c k   r e s t   1 2  

and  a rms  one  o f   w h i c h   i s   shown  a t   14.  The  s e a t   is  s u p p o r t e d  

on  a  c o l u m n   g e n e r a l l y   d e s i g n a t e d   16  wh ich   i n c l u d e s   a  

p r o t r u d i n g   c o n t r o l   l e v e r   18  t h e   f u n c t i o n   of  w h i c h   w i l l   b e  

d e s c r i b e d   h e r e i n a f t e r .  

The  l o w e r   end  of   t h e   c o l u m n   16  e x t e n d s   f rom  a  t r o l l e y   b a s e  

20  h a v i n g   c a s t o r s   s u c h   as  2 2 .  

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   the   c o l u m n   16  can   b e  

e x t e n d e d   e v e n   when  t h e   s e a t   is  o c c u p i e d   t h e r e b y   a l l o w i n g   t h e  

u s e r   to   e l e v a t e   t h e   c h a i r   to  e x a c t l y   the   c o r r e c t   h e i g h t  

w i t h o u t   h a v i n g   to  r e m o v e   h i s   or  h e r   w e i g h t   f rom  the   s e a t .  

One  e m b o d i m e n t   of   t h e   c o l u m n   is   shown  in  t he   F i g u r e   2.  T h e  

s e a t   10  is   a t t a c h e d   to   t he   u p p e r   end  of  a  c e n t r a l   rod  24  

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

s l e e v e   26  w h i c h   i n c l u d e s   a t   i t s   u p p e r   end  a  g e n e r a l l y  

c y l i n d r i c a l   h o u s i n g   28  w h i c h   h o u s e s   the   b r a k e   and  d r i v e  

m e c h a n i s m   o f  t h e   i n v e n t i o n .  

The  l o w e r   end  of   t he   s l e e v e   26  is  a t t a c h e d   to   the   t r o l l e y  



b a s e   20  of  F i g u r e   1  ( n o t   shown  in  F i g u r e   2 ) .  

The  rod   24  s l e e v e   26  and  h o u s i n g   28  make  up  the   c o l u m n   1 6 .  

The  rod  24  is   s l i d a b l y   r e c e i v e d   in  c i r c u l a r   g u i d e s   at   30  a n d  

32  and  34  and  i n c l u d e s   a  r i n g   of  p l a s t i c s   m a t e r i a l   36  w h i c h  

is   a  s l i d i n g   f i t   in  t he   s l e e v e   26.  The  h o u s i n g   28  i n c l u d e s  

an  i n t e r n a l   web  38  a g a i n s t   which   a  s p r i n g   40  a b u t s .   T h e  

o p p o s i t e   end  of  the   s p r i n g   b e a r s   a g a i n s t   a  t h r u s t   r i n g   4 2  

h o u s e d   w i t h i n   a  f r u s t o   c o n i c a l   cup  44  f i t t e d   to  the   u p p e r  
end  of  t he   t u b u l a r   s l e e v e   26  the   l o w e r   end  of  wh ich   i s  

f i t t e d  t o   t h e   b a s e   20  of  F i g u r e   1.  The  cup  44  is  s l i d a b l e  

w i t h i n   t h e   s l e e v e   28  to   c o m p r e s s   the   s p r i n g   40.  The  l a t t e r  

s e r v e s   as  a  s h c o k   a b s o r b i n g   d e v i c e   to  c u s h i o n   s u d d e n  

m o v e m e n t s   b e t w e e n   t he   rod  24  and  the   s l e e v e   2 6 .  

M o v e m e n t   of  t he   rod  24  in  a  downward   d i r e c t i o n   r e l a t i v e   t o  

t h e   s l e e v e   26  is   p r e v e n t e d   by  a  t i l t   l o c k   d e v i c e   fo rmed   by  a  

p l a t e   46  w h i c h   r e s t s   on  a  l e d g e   46  in  t he   w a l l   of  t h e  

h o u s i n g   s e c t i o n   28  and  a t   a  d i a m e t r i c a l l y   o p p o s e d   r e g i o n   i s  

e n g a g e d   by  the   s u r f a c e   of  a  l i f t i n g   cam  50  a t   the   end  of  a  

b r a k e   r e l e a s e   l e v e r   52.  The  r e l a t i v e   l e v e l s   of  the   l e d g e   48 

and  cam  50  a r e   such   t h a t   in  the   s t r a i g h t   a h e a d   p o s i t i o n   o f  

t he   l e v e r   52  the   p l a t e   46  is  t i l t e d   by  an  a m o u n t   s u f f i c i e n t  

to  jam  o n t o   the   rod  24  to  l o c k   the   l a t t e r   r e l a t i v e   to  t h e  

h o u s i n g   28  and  t h e r e f o r e   the   s l e e v e   26,  t h u s   m a i n t a i n i n g   t h e  

r e l a t i v e   p o s i t i o n s   of  t he   rod  24  and  s l e e v e   26  and  t h e r e f o r e  

h e i g h t   of  t he   s e a t   ( n o t   shown)  r e l a t i v e   to  t he   ba se   ( n o t  

s h o w n ) .  

The  b r a k e   c o m p r i s e s   n o t   o n l y   the   p l a t e   46  b u t   a l s o   a  s e c o n d  

p l a t e   54  a p e r t u r e d   a t   56  to  r e c e i v e   a  h o o k e d   end  58  of  t h e  

l e v e r   52,  to  r e t a i n   t he   l a t t e r   in  p o s i t i o n .   An  i n t e r m e d i a t e  

I  t h r u s t   p l a t e   60  h a v i n g   a  p i v o t i n g   r i d g e   62  is   s a n d w i c h e d  



b e t w e e n   t he   p l a t e s   46  and  54  and  the   a s s e m b l y   of  p l a t e s   4 6 ,  

60  and  54  a r e   h e l d   t o g e t h e r   u n d e r   t he   a c t i o n   of  h e l i c a l  

c o m p r e s s i o n   s p r i n g s   64  and  66  c o m p r e s s e d   b e t w e e n   the   u p p e r  
end  w a l l   68  of   t he   h o u s i n g   28  and  an  i n c r e m e n t a l   d r i v e   p l a t e  

70.  The  l a t t e r   i s ,   l i k e   t he   p l a t e   46,  a p e r t u r e d   to  r e c e i v e  

t h e   rod  24  and  i s   n o r m a l l y   h e l d   s q u a r e   to  t he   a x i s   of  t h e  

rod   24  by  b e i n g   s q u e e z e d   a g a i n s t   an  end  of  a  g u i d e   t a k e   b y  

t h e   s p r i n g   66.  The  t u b e   72  i s   p r e v e n t e d   f rom  a x i a l   m o v e m e n t  

( o t h e r   t h a n   to  c o m p r e s s   t he   s p r i n g   66)  by  t he   l o w e r   end  w a l l  

74  o f   t h e   h o u s i n g   28.  Upward  m o v e m e n t   of  t he   l e v e r   52  t h u s  

r e l e a s e s   the   b r a k i n g   a c t i o n   of  t he   p l a t e   46  on  the   rod  2 4 .  

The  a p e r t u r e   in  t h e   p l a t e   54  is   s u c h   t h a t   e v e n   t i l t e d   i t  

r i d e s   f r e e l y   on  t h e   rod  2 4 .  

T i l t i n g   of   t h e   p l a t e   70  i s   e f f e c t e d   by  p u s h i n g   down  on  a  

p i v o t e d   l e v e r   76  w h i c h   is   p i v o t a l l y   m o u n t e d   by  means   o f  s t u b  

a x l e s   of   w h i c h   one  is   shown  a t   78.  The  l e v e r   e x t e n d s  

t h r o u g h   a  s l o t   80  in  t h e   h o u s i n g   w a l l   w h i c h   is   c u t a w a y   t o  

a l l o w   f o r   t he   p i v o t i n g   of   t h e   l e v e r ,   on  t he   i n s i d e   a n d  

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

s i d e   o f   t he   p l a t e   70.  In  d o i n g   so  t h e   p l a t e   70  b e c o m e s  

l o c k e d   o n t o   t he   rod   24  by  t h e   t i l t - l o c k   p r i n c i p l e   (known  p e r  
s e )   and  c o n t i n u e d   m o v e m e n t   of  t he   l e v e r   in  a  d o w n w a r d  

d i r e c t i o n   w i l l   c a u s e   t h e   rod   24  to  be  moved  u p w a r d l y  

r e l a t i v e   to   t h e   h o u s i n g   28  and  t h e r e f o r e   t he   s l e e v e   26  a n d  

b a s e   n o t   s h o w n ,   as  a  r e s u l t   of  the   r e a c t i o n   t h r o u g h   t he   s t u b  

a x l e s ,   one  of  w h i c h   is   shown  a t   7 8 .  

Upward   m o v e m e n t   of   t h e   rod   24  r e l a t i v e   to  t he   h o u s i n g   28  

w i l l   c a u s e   the   p l a t e   46  to   be  t i l t e d   s q u a r e   to  t he   rod  24  

and  t h i s   w i l l   a l l o w   t h e   rod  to  move  u p w a r d l y   r e l a t i v e   to  t h e  

p l a t e   46.  I f   t he   rod  a t t e m p t s   to  move  in  t he   o p p o s i t e  



d i r e c t i o n   t h e   p l a t e   46  r e v e r t s   to  i t s   n o r m a l   l o c k i n g   m o d e  

and  p r e v e n t s   t h e   rod  24  f rom  r e t u r n i n g   c o m p l e t e l y .  

By  p o s i t i o n i n g   t h e   f u l c r u m   of  the   l e v e r   76  n e a r   to   t he   p o i n t  

a t   w h i c h   t h e   i n b o a r d   end  of  the   l e v e r   76  a b u t s   t he   p l a t e   7 0 ,  

so  a  r e l a t i v e l y   s m a l l   f o r c e   a p p l i e d   in  a  downward   d i r e c t i o n  

to   t he   o u t e r   end  of   t he   l e v e r   76  w i l l   r e s u l t   in  a  l a r g e  

f o r c e   b e i n g   a p p l i e d   to  t h e   p l a t e   70  and  t h e r e b y ,   due  to  t h e  

t i l t - l o c k ,   to  t he   rod  24.  In  t h i s   way  a  p e r s o n   s i t t i n g   o n  

t he   s e a t   10  ( F i g u r e   1)  c a n ,   by  a  s e r i e s   of  d o w n w a r d   p u s h e s  

on  the   l e v e r   76,   l i f t   h i m s e l f   i n c r e m e n t a l l y   r e l a t i v e   to  t h e  

b a s e   20  ( F i g u r e   1 ) .  

The  r i n g   36  p r e v e n t s   t h e   rod  24  f rom  b e i n g   c o m p l e t e l y  

w i t h d r a w n  f r o m   t h e   h o u s i n g   28  by  e n g a g e m e n t   w i t h   t he   g u i d e  

r i n g   34  c r i m p e d   to   t he   u p p e r   end  of  the   s l e e v e   26  a t   8 2 .  

The  a l t e r n a t i v e   e m b o d i m e n t   of  F i g u r e   3  is  s i m i l a r   to  t h a t   o f  

F i g u r e   1  e x c e p t   in  so  f a r   as  t he   p l a t e   a s s e m b l y   46,   60  a n d  

54  is   r e p l a c e d   by  a  s i n g l e   p l a t e   86  wh ich   is  r e c e i v e d   in  a  

s l o t   88  in  t he   i n b o a r d   end  of  a  l e v e r   90  w h i c h   e x t e n d s  

t h r o u g h   an  a p e r t u r e   92  in  t h e   h o u s i n g   28  w a l l .   The  u p p e r  
and  l o w e r   e x t r e m i t i e s   of  t he   a p e r t u r e   92  d e t e r m i n e   t h e  

maximum  u p w a r d   and  d o w n w a r d   m o v e m e n t   of  the   l e v e r   9 0 .  

In  e i t h e r   of  t he   e m b o d i m e n t s   shwon  in  F i g u r e   1  and  2  a  g a s  

s p r i n g   ( n o t   shown)   may  be  i n c o r p o r a t e d ,   f o r   e x a m p l e   in  p l a c e  

of  the   s l e e v e   s e c t i o n   26,   in  w h i c h   e v e n t   the   rod  24  i s  

c o n v e n i e n t l y   a t t a c h e d   to  t he   p i s t o n   and  the  s l e e v e   26  

b e c o m e s   the   c y l i n d e r ,   of   t he   a i r   s p r i n g .  

F i g u r e   4  shows   a n o t h e r   a r r a n g e m e n t   in  which   an  a i r   s p r i n g   i s  

i n c o r p o r a t e d   i n t o   t h e   o v e r a l l   a s s e m b l y   of  the   c o l u m n .   I n  

t h i s   e m b o d i m e n t   t h e   s e a t   (10  in  F i g u r e   1)  is  a t t a c h e d   to  t h e  



u p p e r   end  94  and  t h e   b a s e   (20  in  F i g u r e   1)  i s   a t t a c h e d   t o  

the   l o w e r   end  96.   The  s o l i d   u p p e r   end  94  is  s e c u r e d   to   a  

t h i n   w a l l e d   c y l i n d r i c a l   s l e e v e   98  which   e x t e n d s   w i t h i n   a n  

o u t e r   s l e e v e   100  and  is   a  c l o s e   s l i p p i n g   f i t   in  a  s l e e v e   1 0 2  

of  p l a s t i c s   m a t e r i a l   ( s u c h   as  PTFE)  s e c u r e d   to  t he   o u t e r  

s l e e v e   1 0 0 .  

The  o u t e r   s l e e v e   i s   c l o s e d   a t   i t s   botom  end  104  t o  f o r m   a  

cup  w h i c h   h o u s e s   a  s h o c k   a b s o r b i n g   s p r i n g   1 0 6 ,   h e l d   c a p t i v e  

b e t w e e n   end  104  and  an  a n n u l a r   f l a n g e   108  of   an  i n n e r   t o p -  

h a t   s h a p e d   member   110 .   The  l a t t e r   is  s e c u r e d   to  a  c e n t r a l  

rod  112  w h i c h   c o m p r i s e s   a  p i s t o n   rod  e x t e n d i n g   f rom  an  a i r  

s p r i n g ,   t h e   c y l i n d e r   of   w h i c h   is  d e n o t e d   by  r e f e r e n c e  

n u m e r a l   114 .   The  p i s t o n   is   shown  d o t t e d   a t   116 .   Two 

c i r c l i p s  o r   t h e   l i k e   a t   118  and  120  a x i a l l y   r e t a i n   t h e  

member  110  in  t h e   r o d ,   w i t h   a  t h r u s t   w a s h e r   122  b e t w e e n   t h e  

c l i p   120  and  t h e   b a s e   of  t he   member  1 1 0 .  

A  l o c k i n g   rod   124  e x t e n d s   p a r a l l e l   to  t he   a x i s   of  the   c o l u m n  

and  i s   l o c a t e d   a t   i t s   u p p e r   end  by  a  s p a c e r   p l a t e   126  w h i c h  

is   s l i d a b l e   r e l a t i v e   to  t h e   c y l i n d e r   114  and  an  a c t u a t i n g  

rod  128 ,   l o c a t e d   on  t h e   o p p o s i t e   s i d e   of  t he   a i r   s p r i n g  

c y l i n d e r   114 .   At  i t s   l o w e r   end  t he   rod  124  is  a t t a c h e d   t o  

the   w a l l   o f   t he   t o p   h a t   s h a p e d   member  1 1 0 .  

Downward  t h r u s t   on  t h e   u p p e r   end  94  w i l l   r e s u l t   in  t h e  

s p r i n g   106  b e c o m i n g   c o m p r e s s e d ,   p r o v i d e d   r e l a t i v e   m o v e m e n t  

is  p o s s i b l e   b e t w e e n   t h e   o u t e r   s l e e v e   100  and  i n n e r   s l e e v e  

98.  As  shown  t h e   u n i t   has   v i r t u a l l y   b o t t o m e d ,   and  no  s u c h  

m o v e m e n t   is   p o s s i b l e ,   b u t   a t   e l e v a t e d   p o s i t i o n s   of  t he   s e a t ,  

i . e .   w i t h   t h e   i n n e r   s l e e v e   r a i s e d   r e l a t i v e   to  t he   o u t e r  

s l e e v e ,   s h o c k s   can   be  a b s o r b e d   by  the   s p r i n g   1 0 6 .  

The  a i r   s p r i n g   114 ,   116  e x e r t s   a  downward   t h r u s t   on  t h e   t o p  



1at  memer  110  and  an  e q u a l   and  o p p o s i t e   t h r u s t   on  t he   i n n e r  

s l e e v e   98  and  s o l i d   u p p e r   end  94  a a t t a c h e d   t h e r e t o .   T h i s  

r e s i s t e d   by  t he   i n t e r a c t i o n   of  a  t i l t - l o c k i n g   p l a t e   130  o n  

the  r o a d   124.   The  p l a t e   30  is  f i x e d   b e t w e e n   a  l o w e r   a n n u l a r  

rim  132  of   t he   c y l i n d e r   114  and  an  a n n u l a r   r i n g   134  ( s u c h   a s  

a  c i r c l i p )   f i t t e d   to  t he   o u t s i d e   of  t he   c y l i n d e r   114 ,   b y  

means  of  two  h e l i c a l   s p r i n g s   136 ,   138  s a n d w i c h e d   b e t w e e n   t h e  

r i n g   134  and  p l a t e   130  on  t he   one  hand  and  p l a t e   130  and  r i m  

132  on  the   o t h e r   h a n d .  

The  a c t i o n   of  t he   s p r i n g s   is  s u c h   as  to  c a u s e   the   p l a t e   1 3 0  

n o r m a l l y   to  j a m  ( o r   t i l t - l o c k )   o n t o   t he   rod  124 ,   due  to  a n y  

t e n d e n c y   o f  t h e   c y l i n d e r   114  and  t h e r e f o r e   the   p l a t e   130  t o  

move  in   an  u p w a r d   d i r e c t i o n   r e l a t i v e   to  t he   rod  124 .   T h e  

a c t u a t o r   rod  128  i s   a r t i c u l a t e l y   c o n n e c t e d   to  a  l e v e r   1 4 0  

the   i n b o a r d   end  142  of  w h i c h   is   h e l d   in  a  b e a r i n g   a s s e m b l y  

144.   The  o u t b o a r d   end  of  t he   l e v e r   140  has   b a l l - h a n d l e   1 4 6  

f i t t e d   t h e r e t o .  

The  l o w e r   end  of  t he   rod  128  has   an  e n l a r g e d   head   148  w h i c h  

i f   t he   rod  128  is   r a i s e d   ( w i t h   a p r o p r i a t e   l i f t i n g   of  t h e  

l e v e r   1 4 0 ) ,   e n g a g e s   the   u n d e r s i d e   of  t he   p l a t e   130  a n d  

r e m o v e s   the   t i l t   i n d u c e d   by  the   s p r i n g s   136 ,   138  t h e r e b y  

f r e e i n g   t h e   rod  124 ,   and  a l l o w i n g   the   c y l i n d e r   114  a n d  

r o d / p i s t o n   a s s e m b l y   112 ,   116  to  move  a p a r t   u n d e r   t h e   a c t i o n  

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

R e l e a s i n g   t he   l e v e r   140  a l l o w s   the   l a t t e r   to  d r o p ,   and  i n  

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

I n c r e m e n t l   l i f t i n g   is  a c h e i v e d   t h r o u g h   a  p l a t e   150  w h i c h   i s  

n o r m a l l y   h e l d   s q u a r e   to  t he   rod  12  by  the   a c t i o n   of  b e i n g  

s q u e e z e d   b e t w e e n   the   s p r i n g   136  and  the   r i n g   134 .   H o w e v e r  

the   rod  128  i n c l u d e s   a  s h o u l d e r   at  152  w h i c h   e n g a g e s   t h e  



u p p e r   f a c e   of  t he   p l a t e   150  and  downward   m o v e m e n t   of  t h e  

rod  128  (due   to  d o w n w a r d   p i v o t i n g   of  the   l e v e r   140)  w i l l  

r e s u l t   in  t he   p l a t e   150  l o c k i n g   o n t o   t h e   rod  1 2 4 .  

S i n c e   t he   member   110  i s   h e l d   f i x e d   r e l a t i v e   to  t he   o u t e r  

s l e e v e   100  ( s u b j e c t   to   any  c o m p r e s s i o n   in  t h e   s p r i n g   1 0 6 )  

c o n t i n u e d   d o w n w a r d   t h r u s t   on  the   end  146  of   t he   l e v e r   1 4 0  

r e s u l t s   in  an  e q u a l   and  o p p o s i t e   t h r u s t   b e i n g   t r a n s m i t t e d  

v i a   t h e   b e a r i n g   a s s e m b l y   144  to  t he   u p p e r   end  of  the   i n e r  

s l e e v e   9 8 .  

T h i s   in  t u r n   p r o d u c e s   a  r e v e r s e   of  t he   f o r c e s   a c t i n g   on  t h e  

t i l t   l o c k   p l a t e   1 3 0 ,   t h e r e b y   f r e e i n g   the   rod  124  a n d  

a l l o w i n g   f o r   r e l a t i v e   m o v e m e n t   of  the   c y l i n d e r   and  p i s t o n  

(and  t h e r e f o r e   rod   1 1 2 ) ,   u n d e r   t he   a c t i o n   of  t he   c o m p r e s s e d  

g a s / a i r .   T h i s   a l l o w s   (and   a s s i s t s   in)  r e l a t i v e   m o v e m e n t   o f  

the   i n n e r   and  o u t e r   s l e e v e s   98,  1 0 0 .  

As  soon   as  p r e s s u r e   on  t h e   l e v e r   140  is  r e m o v e d ,   r e l a t i v e  

i n i t i a l   m o v e m e n t   of   t h e   i n n e r   s l e e v e s   98,   100  p r o d u c e s   a  

j a m i n g   of  t h e   p l a t e   130  on  t h e   rod  124  t h e r e b y   l o c k i n g   t h e  

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

R e l e a s e   of  the   l e v e r   140  c o m p l e t e l y ,   r e s u l t s   in  t h e   l a t t e r  

r e v e r t i n g   t o  t h e   n o r m a l   p o s i t i o n   as  s h o w n ,   f rom  w h i c h   i t   c a n  

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

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

s l e e v e s   9 8 , 1 0 0 .  

S u c h   m o v e m e n t ,   b e i n g   a s s i s t e d   by  the   a c t i o n   of  t he   a i r / g a s  

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

g e n t l y   p u m p i n g   t h e   l e v e r   140  d o w n w a r d l y   f rom  the   p o s i t i o n  

shown  and  a l l o w i n g   i t   to  r e v e r t   to  i t s   mid  p o s i t i o n   a f t e r  



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

Downward  m o v e m e n t   is   r e s i s t e d   by  the   a i r / g a s   s p r i n g   as  s o o n  

as  t he   p l a t e   130  i s   l i f t e d   (by  l i f t i n g   t he   l e v e r   1 4 0 ) ,   b u t  

by  s e l e c t i o n   o f  a i r / g a s   c o m p r e s i o n ,   so  t he   r e s t o r i n g   f o r c e  

a c t i n g   is   s t i l l   l e s s   t h a n   t he   w e i g h t   of  t he   p e r s o n   s i t t i n g  

on  t he   s e a t ,   and  t he   c o l u m n   w i l l   t h u s   s l o w l y   c o l l a p s e  

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

C o l l a p s e   w i l l   be  t e r m i n a t e d   as  soon  as  t he   l e v e r   140  i s  

r e l e a s e d .  



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

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

s l i d a b l e   r e l a t i v e   to  t h e   f i r s t   member  and  a t t a c h a b l e   to  a  

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

v a r i a t i o n   of   t h e - o v e r a l l   l e n g t h   of  the   of  the   c o l u m n ,  

c h a r a c t e r i s e d   by  t h e   c o m b i n a t i o n   o f :  

(1)  a  m e c h a n i c a l   b r a k e   w h i c h   a c t s   to  p r e v e n t   r e l a t i v e  

m o v e m e n t   b e t w e e n   t h e   f i r s t   and  s e c o n d   m e m b e r s ;  

(2)  b r a k e   a c t u a t o r   m e a n s   o p e r a b l e   to  r e l e a s e   t he   m e c h a n i c a l  

b r a k e   and  p e r m i t   r e l a t i v e   m o v e m e n t   of  the   f i r s t   and  s e c o n d  

m e m b e r s ;  

(3)  m e c h a n i c a l   d r i v e   m e a n s   f o r   i n c r e m e n t a l l y   mov ing   t he   s a i d  

f i r s t   and  s e c o n d   m e m b e r s   in  a  d i r e c t i o n   to  r a i s e   t he   f i r s t  

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

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

m e a n s .  

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

b r a k e   a c t u a t o r   and  d r i v e   a c t u a t o r   a re   c o m b i n e d   i n t o   a  s i n g l e  

c o n t r o l   l e v e r   w h i c h   e x t e n d s   l a t e r a l l y   from  the   c o l u m n   n e a r  

t h e   end  of   t he   f i r s t   member   w h i c h   is  a t t a c h a b l e   to  t h e  

s e a t .  

3.  A  c h a i r   s u p p o r t   c o l u m n   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t h e  

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

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

and  h a v i n g   e m b e d d e d   t h e r e i n   t h e   i n b o a r d   end  of  a  c o n t r o l  



l e v e r   s e r v i n g   as  a  c o m b i n e d   b r a k e   a c t u a t o r   and  d r i v e  

a c t u a t o r   and  t he   s a i d   s e c o n d   member   is  a  s i m i l a r   e l o n g a t e  

c y l i n d r i c a l   member   h a v i n g   a  l a r g e r   i n t e r n a l   d i a m e t e r   t h a n  

t he   e x t e r n a l   d i a m e t e r   of  the   s a i d   f i r s t   member  and  is   c l o s e d  

a t   one  end  to   p r o v i d e   a  f i t t i n g   by  w h i c h   the   s a i d   s e c o n d  

member   can  be  s e c u r e d   to  the   s a i d   b a s e   by  w h i c h   the   c o l u m n  

is   s u p p o r t e d   when  in  use  and  is   open   a t   the   o t h e r   end  t o  

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

s l i d e   r e l a t i v e   t h e r e t o .  

4.  A  c h a i r   s u p p o r t   co lumn   as  c l a i m e d   in  c l a i m   6  w h e r e i n   a  

s l e e v e   of  p l a s t i c s   m a t e r i a l   is   s e c u r e d   e i t h e r   to  t h e  

i n t e r n a l  s u r f a c e   of  the   s a i d   s e c o n d   member  or  to   t h e  

e x t e r n a l   s u r f a c e   of  the   s a i d   f i r s t   member  so  as  to  f i l l   a n y  

gap  b e t w e e n   t h e   two  s a i d   members   and  p r o v i d e   a  g u i d e   f o r   t h e  

s a i d   f i r s t   and  s e c o n d   members   as  t h e y   s l i d e   r e l a t i v e   t he   o n e  

to  t he   o t h e r .  

5.  A  c h a i r   s u p p o r t   co lumn   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t h e  

f i r s t   memner   c o m p r i s e s   a  c y l i n d r i c a l   rod  and  the   s e c o n d  

member  a  g e n e r a l l y   c y l i n d r i c a l   h o u s i n g   s u r r o u n d i n g   t he   r o d  

o v e r   p a r t   of  i t s   l e n g t h   w i t h   g u i d e   means   in  t he   s a i d  

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

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

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

d i a m e t e r   f o r m i n g   a  h o u s i n g   w i t h i n   wh ich   the   i n c r e m a t a l   d r i v e  

means   is   l o c a t e d   and  an  a c t u a t i n g   c o n t r o l   l e v e r   e x t e n d s  

t h r o u g h   t he   w a l l   of  the   h o u s i n g   to  p e r m i t   i n c r e m e n t a l  

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

w i t h i n   t he   same  h o u s i n g   t h e r e   is  l o c a t e d   the   b r a k i n g   m e a n s  

and  t he   a c t u a t i n g   c o n t r o l   l e v e r   f o r   the   b r a k i n g   means   a l s o  

e x t e n d s   t h r o u g h   the   s a i d   h o u s i n g   w a l l .  

6.  A  c h a i r   s u p p o r t   co lumn  as  c l a i m e d   in  any  of  the   p r e c e d i n g  



c l a i m s   w h e r e i n   a  s e a l e d   p n e u m a t i c   or  h y d r a u l i c   ram  is  f i t t e d  

w i t h i n   t he   c o l u m n   and  a t t a c h e d   to   the  f i r s t   and  s e c o n d  

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

E o r c e   a c t i n g   in  a  d i r e c t i o n   to  d i s p l a c e   t he   f i r s t   and  s e c o n d  

n e m b e r s .  

7.  A  c h a i r   h a v i n g   a  s e a t   of   a d j u s t a b l e   h e i g h t   c o m p r i s i n g   a  

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

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

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

s e c o n d   member   a t t a c h e d   to   t he   b a s e   and  e x t e n d i n g   u p w a r d l y  

t h e r e f r o m ,   t he   f i r s t   and  s e c o n d   members   b e i n g   s l i d a b l e  

r e l a t i v e   one  to  t he   o t h e r   c h a r a c t e r i s e d   b y :  

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

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

a c t u a t o r   by  w h i c h   t he   b r a k i n g   means   can  be  r e l e a s e d   t o  

p e r m i t   r e l a t i v e   m o v e m e n t   of  t he   s a i d   f i r s t   and  s e c o n d  

m e m b e r s ,   m e c h a n i c a l  d r i v e   means   by  w h i c h   t he   f i r s t   m e m b e r  

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

a n d  a   d r i v e   a c t u a t o r   by  w h i c h   t he   s a i d   m e c h a n i c a l   d r i v e  

n e a n s   can  be  o p e r a t e d ,   b o t h   the   b r a k e   and  d r i v e   means   b e i n g  

o p e r a b l e   by  a  p e r s o n   w h i l s t   s e a t e d   in  t he   c h a i r .  

3.  A  c h a i r   s u p p o r t   c o l u m n   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   or  c h a i r   when  f i t t e d   t h e r e w i t h   w h e r e i n   t h e  

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

is  n o r m a l l y   f r e e   of  t he   e l o n g a t e   member  so  as  n o t   to  i n h i b i t  

r e l a t i v e   m o v e m e n t   of  t he   f i r s t   and  s e c o n d   m e m b e r s   when  t h e  

b r a k i n g   m e a n s  i s   r e l e a s e d   b u t   can   be  t i l t e d   by  means   of  a  

l e v e r   so  as  to  e n g a g e   on  t he   s a i d   rod  or   e l o n g a t e   member  t o  

e n a b l e   a  t h r u s t   to  be  e x e r t e d   b e t w e e n   the   s a i d   f i r s t   a n d  

s e c o n d   m e m b e r s   to  move  t he   two  s a i d   members   a p a r t ,   t h e  

t h r u s t   so  e x e r t e d   s e r v i n g   to  r e l e a s e   t he   b r a k i n g   means  t o  

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



a p a r t ,   the   b r a k i n g   means   r e g a i n i n g   c o n t r o l   as  soon  as  t h e  

d r i v i n g   t h r u s t   i s  r e m o v e d   to  ho ld   the   a s s e m b l y   of  f i r s t   a n d  

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

c o n d i t i o n .  

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

when  f i t t e d   t h e r e w i t h   in  w h i c h   a  s i n g l e   l e v e r   is  e m p l o y e d ,  

and  a  t h r u s t   rod  is  u t i l i s e d   w h i c h   p a s s e s   t h r o u g h   a p e r t u r e s  

in  t he   two  p l a t e s   and  i n c l u d e s   one  or  more  t h r u s t   r i n g s  

w h i c h   e n g a g e   the   p l a t e s   i n d e p e n d e n t l y   d e p e n d i n g   on  w h e t h e r  

t he   t h r u s t   rod  is   b e i n g   moved  in  a  downward   or  an  u p w a r d  

d i r e c t i o n   r e l a t i v e   to  a  mean  r e s t   p o s i t i o n .  

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

p r e c e d i n g   c l a i m s   or  a  c h a i r   when  f i t t e d   t h e r e w i t h   w h e r e i n  

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

w h i c h   is   n o r m a l l y  f r e e   of  t he   e l o n g a t e   member  so  as  no t   t o  

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

when  the   b r a k i n g   means   is   r e l e a s e d   bu t   can  be  t i l t e d   b y  

means   of  a  l e v e r  s o   as  to  e n g a g e   on  the   s a i d   rod  or  e l o n g a t e  

member   to  e n a b l e   a  t h r u s t   to  be  e x e r t e d   b e t w e e n   the   s a i d  

f i r s t   and  s e c o n d   m e m b e r s   to  move  the   two  s a i d   member s   a p a r t ,  

t he   t h r u s t   so  e x e r t e d   s e r v i n g   to  r e l e a s e   t he   b r a k i n g   m e a n s  

to  a l l o w   the   f i r s t   and  s e c o n d   members   to  be  i n c r e m e n t a l l y  

moved  a p a r t ,   the   b r a k i n g   means   r e g a i n i n g   c o n t r o l   as  soon   a s  

the   d r i v i n g   t h r u s t   i s   r e m o v e d   to  ho ld   t he   a s s e m b l y   of  f i r s t  

and  s e c o n d   member s   in  t h e i r   i n c r e m e n t a l l y   moved  a p a r t  

c o n d i t i o n .  
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