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@  Chair. 

  A  chair  of  the  swivel  and  tilting  type  includes  a  seat  (11) 
and  back  (12)  supported  on  a  pedestal  with  the  seat  and  back 
being  pivotal  both  rearwardly  and  forwardly  from  a  neutral 
position  in  which  the  seat  is  substantially  horizontal.  The 
principal  pivot  position  (75, 76)  for  the  seat  in  its  relationship 
to the  back  is  located  on  each  side  of  the  seat  at  substantially 
the  ideal  natural  body  pivot  of  the  user  which  is  somewhat 
above  the  seat  and  forward  of  the  back.  The  back  pivot  (50) 
is  located  in  the  base  (10)  at  the  top  of  the  pedestal  and  es- 
sentially  vertically  below  such  seat  pivot,  the  link  (58)  sup- 
porting  the  back  also  supporting  such  seat  pivotal  support. 
The  seat  pivotal  support  may  be  rocked  with  the  back  sup- 
porting  link fore  and  aftthe  neutral  position.  An  L-shape  seat 
cradle  (78,  81,  88)  is  pivotally  suspended  from  the  pivotal 
support  and  forms  one  link  of  a four-bar  linkage,  the  opposite 
end  of  the  seat  cradle  being  pivoted  to  a front  link  (92),  in  turn 
pivoted  to  a  fixed  link  (10)  or  such  base,  as  is  the  link  (58) 
supporting  the  back.  A  pair  of  opposed  springs  (40,  41)  hold 
the  chair  in  the  neutral  position  and  readily  return  the  chair 
to  that  position.  The  described  four-bar  linkage  provides  a 
rearward  seat/back  tilt  ratio  of  about  1  to  3,  and  a  more  li- 
mited  forward  seat/back  tilt  ratio  of  approximately  1  to  2, 
respectively.  The  entire  seat  and  back  may  be  vertically 
adjusted,  the  back  may  be  adjusted  vertically  with  respect to 
the  seat,  and  a  spring  loaded  shoulder  support  (120)  may  be 

provided.  The  seat  on  its  supporting  link  or  cradle  may  be 
adjusted  fore  and  aft to  adjust  seat  depth.  In  addition,  remov- 
able,  height  adjustable  arm  rests  (17,  18)  may  be  provided 
mounted  on  the  pivotal  supports,  such  arm  rest  being  side- 
to-side  interchangeable  to  widen  or  narrow  the  distance 
therebetween. 



CHAIR 

This   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   as  i n d i c a t e d   to  a  c h a i r  

and  more  p a r t i c u l a r l y   to  a  c h a i r   of  the   t i l t i n g   t y p e   wh ich   but  i n  

which   the  s e a t   and  back  a re   mounted   fo r   l i m i t e d   t i l t i n g   m o v e m e n t  

bo th   f o r w a r d l y   and  r e a r w a r d l y .  

BACKGROUND  OF  THE INVENTION 

This   i n v e n t i o n   r e l a t e s   to  c e r t a i n   i m p r o v e m e n t s   in  a  c h a i r  

of  the   t i l t i n g   t ype   as  shown  and  i l l u s t r a t e d   in  a p p l i c a n t ' s   p r i o r  

U.S.  p a t e n t   4 , 4 2 9 , 9 1 7 .   The  c h a i r   of  such   p a t e n t   is   known  as  t h e  

HELENA  c h a i r   and  is   m a r k e t e d   by  S u n a r H a u s e r m a n   of  C l e v e l a n d ,   O h i o .  

Such  c h a i r   u t i l i z e s   a  s e a t   and  back  which   t i l t   r e a r w a r d l y   in  a  
r a t i o   of  a p p r o x i m a t e l y   1  to  3.  Some  of  the   a d v a n t a g e s   of  s u c h  

c h a i r   a re   t h a t   i t   e l i m i n a t e s   the  p r o b l e m   known  as  " s h i r t   t a i l  

p u l l "   and  t h a t   i t   may  t i l t   back  and  r e t u r n   w i t h o u t   l i f t i n g   t h e  

f e e t   of  the   u s e r   from  the   f l o o r .   The  a p p r o x i m a t e   p i v o t   p o i n t   f o r  

b o t h   the  s e a t   and  back  is  at   the  i d e a l   n a t u r a l   body  p i v o t   p o i n t   o f  

the   u s e r   even  t h o u g h   the   p i v o t   p o i n t   is  no t   p h y s i c a l l y   l o c a t e d   i n  

such  p o s i t i o n .  

- In  some  t a s k   and  e x e c u t i v e   a p p l i c a t i o n s ,   as  w e l l   as  in  some 
work  s t a t i o n   a p p l i c a t i o n s ,   p a r t i c u l a r l y   work  s t a t i o n s   i n v o l v i n g  
modern  c o m p u t e r   p a r a p h e r n a l i a ,   i t   is  d e s i r a b l e   t h a t   the   c h a i r   a l s o  

t i l t   f o r w a r d l y   to  a  l i m i t e d   d e g r e e .   I t   is  a l s o   d e s i r a b l e   t h a t   t h e  

c h a i r   i n c o r p o r a t e s   some  a d d i t i o n a l   f e a t u r e s  o f   a d j u s t m e n t   such  a s  
the  a b i l i t y   to  a d j u s t   the   w i d t h   b e t w e e n   the   arm  r e s t s   w h i l e  

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

back  t i l t i n g   bo th   f o r w a r d l y  a n d   r e a r w a r d l y .   I t   is  d e s i r a b l e   t o  
have  a  c h a i r   for   e x e c u t i v e ,   t a s k   or  work  s t a t i o n   use  w h i c h  

l i t e r a l l y   can  be  t a i l o r e d   to  the  i n d i v i d u a l   p h y s i c a l   s i z e s   of  t h e  

u s e r .  



SUMMARY  OF  THE  INVENTION 

There   is   p r o v i d e d   a  c h a i r   u s e f u l   as  an  e x e c u t i v e   c h a i r ,   a  

t a sk   c h a i r ,   or  a t   a  s p e c i a l i z e d   work  s t a t i o n   such  as  u t i l i z e d   f o r  

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

s w i v e l   and  t i l t i n g   t ype   and  i n c l u d e s   a  s e a t   and  back  s u p p o r t e d   on 

a  p e d e s t a l   w h i c h   may  be  v e r t i c a l l y   a d j u s t e d .   The  s e a t   and  b a c k  

are   p i v o t a l   b o t h   r e a r w a r d l y   and  f o r w a r d l y   from  a  n e u t r a l   p o s i t i o n  
in  which  the   s e a t   is   s u b s t a n t i a l l y   h o r i z o n t a l .   The  p r i n c i p a l  

p i v o t   p o s i t i o n   fo r   the   s e a t   in  i t s   r e l a t i o n s h i p   to  the   back  i s  

l o c a t e d   on  e a c h   s i d e   of  the  s e a t   and  at   s u b s t a n t i a l l y   the  i d e a l  

n a t u r a l   body  p i v o t   of  the   u s e r   which   is  somewhat   above  the  s e a t  

and  f o r w a r d   of  t he   b a c k .   The  back  p i v o t   i s   l o c a t e d   in  the  base   a t  

the   top   of  t he   p e d e s t a l   and  e s s e n t i a l l y   v e r t i c a l l y   below  such  s e a t  

p i v o t .   The  l i n k   s u p p o r t i n g   the   back  a l s o   s u p p o r t s   such  p r i n c i p a l  
s e a t   p i v o t .   The  p r i n c i p a l   s e a t   p i v o t   may  be  r o c k e d   w i t h   the  b a c k  

s u p p o r t i n g   l i n k   f o r e   and  a f t   the   n e u t r a l   p o s i t i o n .   An  L - s h a p e  
s e a t   c r a d l e   i s   p i v o t a l l y   s u s p e n d e d   from  t h e   p r i n c i p a l   s e a t   p i v o t  
and  forms  one  l i n k   of  a  f o u r - b a r   l i n k a g e ,   t he   o p p o s i t e   end  of  t h e  

s e a t   c r a d l e   b e i n g   p i v o t e d   to  a  s m a l l e r   f r o n t   l i n k ,   in  t u r n   p i v o t e d  
to  the   b a s e   w h i c h   forms  the  f i x e d   l i n k .   The  l i n k   s u p p o r t i n g   t h e  
back  and  the   p r i n c i p a l   p i v o t   of  the   s e a t   i s   a l s o   p i v o t e d   to  s u c h  
f i x e d   l i n k .   The  arms  are   a t t a c h e d   to  the   s e a t   c r a d l e   at  s u c h  
i d e a l   n a t u r a l   body  p i v o t   and  swing  f o r e   and  a f t   w i t h   the  c r a d l e .  

A  p a i r - o f   o p p o s e d   s p r i n g s   h o l d s   the   c h a i r   in  the  n e u t r a l  

p o s i t i o n .   The  body  w e i g h t   of  t h e   u s e r   in  an  i d e a l   p o s i t i o n   a l s o  
t e n d s   to  m a i n t a i n   t he   s e a t   in  such  n e u t r a l   p o s i t i o n .  

The  d e s c r i b e d   f o u r - b a r   l i n k a g e   p r o v i d e s   a  r e a r w a r d  
s e a t / b a c k   t i l t   r a t i o  o f   about   1  to  3,  and  a  more  l i m i t e d   f o r w a r d  
s e a t / b a c k   t i l t   r a t i o   of  a p p r o x i m a t e l y   1  t o  2 ,   r e s p e c t i v e l y .   W i t h  
such  t i l t   r a t i o s   t he   arms  move  in  r e l a t i o n s h i p   w i t h   the  s e a t ,  
b e i n g   somewhat   e x t e n d e d   when  the   back  r e c l i n e s ,   and  b e i n g   s o m e w h a t  
r e t r a c t e d   when  t i l t i n g   f o r w a r d .   In  a d d i t i o n   to  the   v e r t i c a l  

a d j u s t m e n t   of  t he   b a s e ,   the   back  may  be  a d j u s t e d   v e r t i c a l l y   w i t h  

r e s p e c t   to  t he   s e a t ,   and  a  s p r i n g   l o a d e d   s h o u l d e r   s u p p o r t   may  b e  



p r o v i d e d   at  the  top  of  the  back .   The  s e a t   may  be  a d j u s t e d   f o r e  

and  a f t   on  the  s e a t   c r a d l e   to  a d j u s t   the  s e a t   d e p t h .   In  a d d i t i o n ,  

r e m o v a b l e ,   h e i g h t   a d j u s t a b l e   arm  r e s t s   may  be  p r o v i d e d   mounted  on 
the  p r i n c i p a l   p i v o t s   of  the  s e a t   and  for   movement  w i th   the  s e a t ,  
such  arm  r e s t s   be ing   r e a d i l y   s i d e - t o - s i d e   i n t e r c h a n g e a b l e   to  w i d e n  

or  na r row  the  d i s t a n c e   t h e r e b e t w e e n .  

To  the  a c c o m p l i s h m e n t   of  the   f o r e g o i n g   and  r e l a t e d   ends  t h e  

i n v e n t i o n ,   t h e n ,   c o m p r i s e s   the  f e a t u r e s   h e r e i n a f t e r   f u l l y  
d e s c r i b e d   and  p a r t i c u l a r y   p o i n t e d   out   in  the  c l a i m s ,   the  f o l l o w i n g  

d e s c r i p t i o n   and  the  annexed   d r a w i n g s .  s e t t i n g   f o r t h   in  d e t a i l  

c e r t a i n   i l l u s t r a t i v e   e m b o d i m e n t s   of  the   i n v e n t i o n ,   t h e s e   b e i n g  
i n d i c a t i v e ,   h o w e v e r ,   of  but   a  few  of  the   v a r i o u s   ways  in  which  t h e  

p r i n c i p l e s   of  the  i n v e n t i o n   may  be  e m p l o y e d .  
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  s a i d   annexed   d r a w i n g s :  

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   in  a c c o r d a n c e   w i t h  

the  p r e s e n t   i n v e n t i o n   shown  in  t i l t e d   back  p o s i t i o n ;  

F i g u r e   2  is  an  e n l a r g e d   s i d e   e l e v a t i o n   of  such  c h a i r   w i t h  
c e r t a i n   p a r t s   o m i t t e d ,   and  a l s o ,   showing   the  f o r w a r d   and  r e a r w a r d  

t i l t i n g   of  the  s e a t   and  back  in  p h a n t o n   l i n e   p o s i t i o n s ;  

F i g u r e   3  is  a  r e a r   e l e v a t i o n   of  the   s e a t   seen  from  the  l i n e  

3-3  of  F i g u r e   2,  a g a i n   w i th   c e r t a i n   p a r t s   o m i t t e d   for   c l a r i t y   o f  

i l l u s t r a t i o n ;  

F i g u r e   4  is  a  top  p l an   view  of  the  t i l t i n g   mechan ism  a s  
seen  from  the  l i n e   4-4  of  F i g u r e   2  w i t h   the  s e a t   and  back  r e m o v e d ;  

F i g u r e   5  is  an  e n l a r g e d   v e r t i c a l   s e c t i o n   seen  from  the  l i n e  
5-5  of  F i g u r e   4  i l l u s t r a t i n g   one  of  the   s p r i n g s   employed  t o  

b a l a n c e   the  s e a t   and  back  in  a  n e u t r a l   p o s i t i o n ;  

F i g u r e   6  is  a  s i m i l a r   s e c t i o n   t a k e n   from  the  l i n e   6-6  o f  

F i g u r e   4  i l l u s t r a t i n g   the  o t h e r   s p r i n g ;  

F i g u r e   7  is  a  f r o n t   e l e v a t i o n   of  a  c h a i r   in  a c c o r d a n c e  

w i th   the  p r e s e n t   i n v e n t i o n   i l l u s t r a t i n g   the  arm  r e s t s   in  o n e  

p o s i t i o n   of  a d j u s t m e n t ;  

F i g u r e   8  is  a  v i e w   s i m i l a r   to  F i g u r e   7  i l l u s t r a t i n g   the  a rm 
r e s t s   in  an  i n t e r c h a n g e d   p o s i t i o n   or  a n o t h e r   p o s i t i o n   o f  

a d j u s t m e n t ;   a n d  



F i g u r e   9  is   a  s c h e m a t i c   s i d e   e l e v a t i o n   i l l u s t r a t i n g   t h e  

f o u r - b a r   l i n k a g e   of  the   p r e s e n t   i n v e n t i o n   and  i l l u s t r a t i n g   w i t h  

a r r o w s   the   v a r i o u s   a d j u s t m e n t s   which  may  be  made  wi th   r e s p e c t   t o  

the  c h a i r   and  i t s   c o m p o n e n t s .  
RETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   f i r s t   to  F i g u r e   1,  i t   w i l l   be  seen  t h a t   the  c h a i r  

c o m p r i s e s   a  b a s e   10,  a  s e a t   11  and  a  back  12.  The  ba se   is  m o u n t e d  

on  a  p e d e s t a l   wh ich   i n c l u d e s   an  u p r i g h t   s p i n d l e   14  p r o j e c t i n g  

u p w a r d l y   f rom  a  f i v e - l e g g e d   f rame  a d a p t e d   to  s u p p o r t   the   c h a i r   on  

a  f l o o r   or  c a r p e t   by  the   use  of  c a s t e r s   16  at   the   end  of  e a c h  

l e g .   A  p a i r   of  arm  r e s t s   i n d i c a t e d   g e n e r a l l y   at  17  and  18  may  b e  

p r o v i d e d   e x t e n d i n g   u p w a r d l y   on  each   s i d e   of  the   s e a t   and  f o r w a r d l y  
of  the   b a c k .  

I n i t i a l l y   i t  s h o u l d   be  n o t e d   t h a t   the   s p i n d l e   14,  i n  

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

i n c l u d e s   an  u p w a r d l y   p r o j e c t i n g   p l u n g e r   20  e x t e n d i n g   from  the  t o p  
of  the   s p i n d l e   t h r o u g h   a  p r o t e c t i v e   boo t   21:  The  gas  s p r i n g  
l i f t e r   may  be  o p e r a t e d   by  an  a c t u a t o r   22  a t   t he   s i d e   of  the  c h a i r  

seen  more  c l e a r l y   in  F i g u r e   3  which   e n g a g e s   a  b y p a s s   v a l v e   t h r o u g h  
a  l e v e r   23.  In  t h i s   m a n n e r ,   the   v e r t i c a l   h e i g h t   of  the   c h a i r   may 
r e a d i l y   be  a d j u s t e d .   Such  gas  s p r i n g   l i f t e r s   a re   c o n v e n t i o n a l .  

The  p l u n g e r   of   t he   gas  s p r i n g   l i f t e r   is   s e c u r e d   t h r o u g h   a  
wedge  l ock   25  seen   in  F i g u r e  4   t o   the   b a s e   1 0 .  

The  o u t l i n e   of  t he   base   in  p l a n ,   as  seen   more  c l e a r l y   i n  

F i g u r e  4   i s   g e n e r a l l y   T - s h a p e   and  i n c l u d e s   a  v e r t i c a l l y   o r i e n t e d  
back  wa l l   27  a t   t h e   r e a r   of  the   base   which   e x t e n d s   c o m p l e t e l y  
a c r o s s   the   head  of  the   T.  The  ends  of  the   head  of  the  T  a r e  
c l o s e d   by  end  w a l l s   2 8  a n d   29  which  a re   in  t u r n   c o n n e c t e d   t o  
somewhat   s h o r t e r   w a l l s   30  and  31,  r e s p e c t i v e l y   f o r m i n g   t h e  
u n d e r s i d e   of  t he   head  of  the  T  as  seen   in  F i g u r e   4.  C o n n e c t e d  
bo th   to  such   w a l l s   and  to  the  back  wa l l   27  a re   f o r w a r d l y  
p r o j e c t i n g   s i d e   w a l l s  3 3   and  3 4 .  

Also   e x t e n d i n g   f o r w a r d l y   of  the   back  wa l l   27  a re   two 
i n t e r m e d i a t e   w a l l s   35  and  36  which  a re   we lded   to  the  hub  37 



h o u s i n g   the  wedge  lock  25  for   the  s p r i n g   p l u n g e r   20.  Such  w a l l s  

are  a l so   i n t e r c o n n e c t e d   by  a  r i g i d i f y i n g   wa l l   38  n e a r   the  f r o n t   o f  

the  b a s e .  

The  w a l l s   35  and  36  a l s o   p r o v i d e   in  c o o p e r a t i o n   wi th   t h e  

o u t e r   w a l l s   h o u s i n g   for   s p r i n g s   40  and  41,  the   f u n c t i o n   a n d  

o p e r a t i o n   of  which   w i l l   h e r e i n a f t e r   be  d e s c r i b e d .   The  w a l l s   33 

and  35  are  i n t e r c o n n e c t e d   by  t r a n s v e r s e   w a l l s   43  and  A.4  as  we l l   a s  
the  back  wa l l   27,  as  seen  more  c l e a r l y   in  F i g u r e   6.  The  w a l l s   36 

and  34  are  i n t e r c o n n e c t e d   by  t r a n s v e r s e   w a l l s   46  and  47,  as  w e l l  

as  the  back  wa l l   27,  as  seen  more  c l e a r l y   in  F i g u r e   5.  The  w a l l  

s t r u c t u r e   above  d e s c r i b e d   fo r   the  s p r i n g s   and  s u p p o r t i n g   the  c h a i r  

on  top  of  the   gas  s p r i n g   p l u n g e r   of  the  s p i n d l e   c o m p r i s e s   a  
mechanism  h o u s i n g   and  may  be  f a b r i c a t e d   of  a luminum  by  w e l d m e n t s  

or  c a s t   in  m e t a l   as  a  s i n g l e   u n i t .  

E x t e n d i n g   t h r o u g h   the   r e a r   of  such  base   or  h o u s i n g   is  a  

c r o s s   s h a f t   50  which   may  be  mounted  in  the  v a r i o u s   v e r t i c a l   w a l l s  

w i t h i n   p l a s t i c   b e a r i n g s   51.  As  seen  more  c l e a r l y   in  F i g u r e s   3  a n d  

4,  the  c r o s s   s h a f t   e x t e n d s   somewhat  beyond  the  ends  of  the  head  o f  

the  T  as  i n d i c a t e d   at  53  and  54  and  p r o j e c t s   i n t o   the   hubs  55  a n d  

56  of  back  p i v o t   arms  57  and  58,  r e s p e c t i v e l y .   As  i n d i c a t e d   m o r e  

c l e a r l y   in  F i g u r e   3,  the  p r o j e c t i n g   ends  of  the  c r o s s   s h a f t   w i t h i n  

the  hubs  may  be  f l a t t e n e d   and  s e c u r e d   in  p l a c e   by  p a i r s   of  s e t  

sc rews   6 0 .  

The  p i v o t   arms  57  and  58  may  be  in  the  form  of  an  a l u m i n u m  

weldment   or  c a s t i n g s ,   for   e x a m p l e ,   and  e x t e n d   o u t w a r d l y   a n d  

upward ly   from  b e n e a t h   the  s e a t   11  to  h o r i z o n t a l l y   a l i g n e d   p i v o t  
hubs  62  and  63.  From  such  hubs  the  back  p i v o t s   c o n t i n u e   u p w a r d l y  

e x t e n d i n g   i n i t i a l l y   r e a r w a r d l y   and  i n w a r d l y   as  seen   at  64  and  65 

and  then  v e r t i c a l l y   u p w a r d l y   as  seen  at  66  and  67.  The  s e a t   b a c k  

may  i n c l u d e   a  c u s h i o n   s h e l l   shown  g e n e r a l l y   at  69  to  which  t h e  

upper   ends  of  the  back  p i v o t   arms  are  c o n n e c t e d   by  f a s t e n e r s   70 

e x t e n d i n g   t h r o u g h   v e r t i c a l l y   e l o n g a t e d   s l o t s   71.  In  t h i s   m a n n e r ,  
the  s e a t   back  may  be  v e r t i c a l l y   a d j u s t e d .   The  s e a t   back  p i v o t  

arms  form  from  the  c r o s s   s h a f t   50  to  the  c e n t e r   of  hubs  62  and  63 
the  r e a r   l i n k   of  a  f o u r - b a r   l i n k a g e   h e r e i n a f t e r   more  c o m p l e t e l y  
d e s c r i b e d .  



As  i n d i c a t e d ,   the  hubs  62  and  63  a r e   s l i g h t l y   above  t h e  

s e a t   b o t t o m   which   i s   seen  a t   73  in  F i g u r e   2  and  to  each  s i d e  

t h e r e o f .   The  c e n t e r s   of  such  hubs  a re   f a i r l y   c l o s e   to  the  n a t u r a l  

body  p i v o t   of  the   u s e r .   Each  hub  has  j o u r n a l e d   t h e r e i n  

h o r i z o n t a l l y   e x t e n d i n g   s p i n d l e s   75  and  76  which   e x t e n d   o u t w a r d l y  
from  the   t o p s   of  s e a t   c r a d l e   h a n g e r s   77  and  78,  r e s p e c t i v e l y .  
Such  h a n g e r s   a r e   s e c u r e d   to  the  u p w a r d l y   c u r v e d   ends  of  a  s q u a r e  
t u b e   80,  and  f rom  such  ends  e x t e n d   s l i g h t l y   o u t w a r d l y   and  u p w a r d l y  
to  t he   s p i n d l e .  T h e  h a n g e r s   may  a l s o   have  a  s l i g h t   dog  leg  to  t h e  

r e a r   as  s een   in  F i g u r e   2.  The  s q u a r e   t u b e   is   c u r v e d   u p w a r d l y   t o  

s u p p o r t   r e m o v a b l y  a n d   a d j u s t a b l y   a  s h e l l   81  of  the   s e a t   11.  The  

s p i n d l e s   75  and  7 6  a r e   the   e l e m e n t s   to  which   the   arm  r e s t s   a r e  
c o n n e c t e d .  

As  s e e n   more  c l e a r l y   in  F i g u r e   3,  t he   s p i n d l e s   75  and  76 

may  be  j o u r n a l e d   in  such  hubs  by  s h o u l d e r e d   p l a s t i c   b u s h i n g s   t h e n  
s e c u r e d   in  p l a c e   by  f a s t e n e r s   83  and  84  e x t e n d i n g   i n t o   h o l e s   i n  
the   s p i n d l e s   and  e x t e n d i n g   t h r o u g h   p l a s t i c   t h r u s t   w a s h e r s   85.  T h e  
f a s t e n e r s   83  and  84 may  a l s o   be  used  to  s e c u r e   r e m o v a b l y   in  p l a c e  
the   arm  r e s t s   17  and  18.  S e c u r e d   to  t he   s q u a r e   t ube   and  e x t e n d i n g  
f o r w a r d l y   t h e r e f r o m   a re   two  a n g l e   members   87  and  88  which  c o m p l e t e  
t he   s e a t   c r a d l e .   The  two  h o r i z o n t a l l y   o u t w a r d l y   e x t e n d i n g   t o p  
f l a n g e s   of  s u c h   a n g l e s  m a y   be  employed   a l s o   to  s e c u r e   r e m o v a b l y  
t he   s e a t   s h e l l   81  in  p l a c e .   Such  a d j u s t m e n t   may  be  o b t a i n e d   b y  
f a s t e n e r s  a n d   s l o t s .  

In  any  e v e n t ,   the   s e a t   c r a d l e   is   r i g i d l y   s e c u r e d   to  t h e  
s e a t   s h e l l   w h i c h   is   in  t u r n   s u s p e n d e d   from  the   p i v o t s   or  p i n t l e s  
75  and  76.  The  s e a t   c r a d l e   and  a rms ,   g e n e r a l l y   d e s i g n a t e d  a t   90 
fo rms   a  r i g i d   L - s h a p e   l i n k   which  is  a n o t h e r   l i n k   of  such  f o u r - b a r  

l i n k a g e .  
At  i t s   f o r w a r d   end,   the   s e a t   c r a d l e   is   p i v o t a l l y   c o n n e c t e d  

to  t he   top   of   a  r e l a t i v e l y   s h o r t   f r o n t   l i n k   92,  the  s e c t i o n a l  

c o n f i g u r a t i o n   of  which   is  more  c l e a r l y   shown  in  F i g u r e s   5  and  6 .  

T h e  f r o n t   l i n k   92  i n c l u d e s   a  top  hub  94  and  a  bo t tom  s o m e w h a t  

l a r g e r   hub  95  i n t e r c o n n e c t e d   by  a  f r o n t   web  9 6 .  



The  top  hub  94  is  somewhat   l o n g e r   than   the   b o t t o m   hub  an  

p r o j e c t s   over   the  top  of  the  base   s i d e   p l a t e s   33  and  34  as  seen  i n  

F i g u r e   3.  The  f r o n t   l i n k   is  p i v o t a l l y   c o n n e c t e d   to  the  v e r t i c a l  

f l a n g e s   of  the   a n g l e s   87  and  88  of  the  c r a d l e   90  by  f a s t e n e r s   9 7 .  

The  f r o n t   l i n k   is  a l so   c o n n e c t e d   to  the  f o r w a r d l y   p r o j e c t i n g   s i d e  

p l a t e s   of  the   base   or  s p r i n g   h o u s i n g   by  f a s t e n e r s   98.  S u c h  

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

p l a s t i c   b e a r i n g s .   In  t h i s   manne r ,   the  f r o n t   of  the   c r a d l e   i s  

p i v o t e d   to  the   top  of  the  f r o n t   l i n k   which  forms  a n o t h e r   l i n k   i n  

such  f o u r - b a r   l i n k a g e .  
The  base   or  s p r i n g   h o u s i n g   10  which  is  f i x e d   on  top  o f  

the  gas  s p r i n g   p l u n g e r   and  p i v o t a l l y   c o n n e c t e d   to  the   f r o n t   l i n k  

as  we l l   as  a  r e a r   l i n k   forms  the  f o u r t h   bar  of  such  f o u r - b a r  

l i n k a g e .  

R e v e r t i n g   now  to  the  s p r i n g s   and  o p e r a t i o n   t h e r e o f ,   i t   w i l l  
be  seen  t h a t   the   s p r i n g   41  is  c o m p r e s s e d   when  the  s e a t   and  b a c k  

are  t i l t e d   r e a r w a r d l y .   As  seen  in  F i g u r e   5  t h e r e   is  s e c u r e d   t o  
the  s h a f t   50  a  s p r i n g   a c t u a t o r   99  which  is  c l amped   to  such  s h a f t  
for   r o t a t i o n   t h e r e w i t h   by  c lamp  f a s t e n e r s   100.  The  s p r i n g  
a c t u a t o r   i n c l u d e s   a  b a l l   s o c k e t   r e c e i v i n g   the  b a l l   nose  of  s p r i n g  
p l u n g e r   101  which   e x t e n d s   t h r o u g h   the  wa l l   47  and  has  s e c u r e d  
t h e r e t o   on  the   o p p o s i t e   s i d e   of  such  p l a t e   a  w a s h e r   103.  The  

s p r i n g   p l u n g e r   may  be  mounted  in  such  p l a t e   on  a  p l a s t i c   s l e e v e  

b e a r i n g   and  an  e l a s t o m e r i c   s t o p   104  is  p r o v i d e d   b e t w e e n   the  p l a t e  
and  the  s p r i n g   a c t u a t o r .   The  s p r i n g   a c t u a t o r   r o c k s   w i t h   the  s h a f t  
50  and,  as  the   s h a f t   rocks   in  a  c l o c k w i s e   d i r e c t i o n   as  seen  i n  

F i g u r e   5,  the   s p r i n g   41  is  c o m p r e s s e d .   When  i t   r o c k s   in  t h e  

o p p o s i t e   d i r e c t i o n   i t   d i s e n g a g e s .   The  c o m p r e s s i o n   of  the  s p r i n g  

may  be  a d j u s t e d   by  r o t a t i o n   of  t h r e a d e d   s t u d   106  t h r e a d e d   in  w a l l  
46.  The  s t u d   i n c l u d e s   a  b a l l   nose  s u p p o r t i n g   s p r i n g   r e t a i n i n g  
washer   107  c o n f i n i n g   the  o p p o s i t e   end  of  the   s p r i n g   4 1 .  

R e f e r r i n g   now  to  F i g u r e   6  i t   w i l l   be  seen  t h a t   the  hub  95 
of  the  f r o n t   l i n k   i n c l u d e s   a  p r o j e c t i n g   arm  110  which   i n c l u d e s   a  



b i f u r c a t e d   hook  111.   The  hook  111  is  d e s i g n e d   to  e n g a g e  
t r a n s v e r s e   p in   112  on  f i x t u r e   113  s e c u r e d   to  the  t h r e a d e d   end  o f  

rod  114  e x t e n d i n g   t h r o u g h   a  p l a s t i c   b u s h i n g   115  in  the   p l a t e   4 3 .  

The  o p p o s i t e   end  of  the   rod  is  p r o v i d e d   w i th   a d j u s t a b l e   lock   n u t s  

117  which   c o n t a i n   t he   s p r i n g   40  b e t w e e n   the  s p r i n g   r e t a i n e r   118  

and  the  p l a t e   43.  R o t a t i o n a l   movement  of  the   f r o n t   l i n k   in  a  

c o u n t e r   c l o c k w i s e   d i r e c t i o n   as  seen   in  F i g u r e   6  from  the   p o s i t i o n  
in  F i g u r e  6   w i l l   c o m p r e s s   s p r i n g   40.  R o t a t i o n   in  a  c l o c k w i s e  

d i r e c t i o n   w i l l   p e r m i t   t he   s p r i n g   to  e x t e n d   and  c o n t i n u e d   r o t a t i o n  

w i l l   p e r m i t   t he   hook  111  to  move  away  from  the   t r a n s v e r s e   p in   1 1 2 .  

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

s u b s t a n t i a l l y   h o r i z o n t a l   or  n e u t r a l   p o s i t i o n .   F o r w a r d   t i l t i n g   o f  
the  s e a t   w i l l   c a u s e   the   s p r i n g   40  to  be  c o m p r e s s e d   w h i l e   r e a r w a r d  

t i l t i n g   of  the   s e a t   w i l l   c a u s e   the  s p r i n g   41  to  be  c o m p r e s s e d .  

R e f e r r i n g   n o w  t o   F i g u r e s   7  and  8,  i t   w i l l   be  seen   t h a t   t h e  

s e a t   back  12  may  be  p r o v i d e d   wi th   an  o p t i o n a l   s h o u l d e r   s u p p o r t  
i n d i c a t e d   a t   120.   The  s h o u l d e r   s u p p o r t   may  be  v e r t i c a l l y  

a d j u s t a b l y   moun ted   o n  a   l e a f   s p r i n g   or  the   l i k e   121  from  the   s h e l l  
of  the   s e a t   b a c k .  

Also   i n d i c a t e d   in  F i g u r e s  7   and  8  a re   the   i n t e r c h a n g e a b l e  
p o s i t i o n s   of  t he   arm  r e s t s   17  and  18.  Such  arm  r e s t s   a re   m o u n t e d  

on  v e r t i c a l l y   e x t e n d i n g   arms  o r  s t a n c h i o n s   123  and  a re   l a t e r a l l y  
o f f s e t   and  m a y  b e   v e r t i c a l l y  a d j u s t a b l y   s e c u r e d   t h e r e t o   t h r o u g h   a  
m u l t i p l e   t o o t h   or  r a c e   and  c lamp  m e c h a n i s m .   In  t h i s   m a n n e r ,   t h e  

h e i g h t   of  t he   arm  r e s t s   may  be  a d j u s t e d .  
S u c h  a r m   r e s t s   may  be  s e c u r e d   to  the   o u t s i d e   of  t h e  

s p i n d l e s   75  and  76  s i m p l y   by  r emoving   the   f a s t e n e r s   83  and  84  a n d  
the   a s s o c i a t e d   w a s h e r s .  

In  t h i s   manner   the   arm  r e s t s   may  r e a d i l y   be  removed  a n d  

r e p l a c e d   and  c l a m p e d   in  p o s i t i o n .   The  a n g u l a r   p o s i t i o n   of  the  a rm 
r e s t s   w i t h   r e s p e c t   to  a  v e r t i c a l   a x i s   or  the   h o r i z o n t a l  

d i s p o s i t i o n   of   t h e   s e a t   may  r e a d i l y   be  in  t h i s   manner   a d j u s t e d   i f  

r e q u i r e d .   A l s o ,   i t   w i l l   be  n o t e d   t h a t   the   arm  r e s t s   may  b e  

i n t e r c h a n g e d   one  fo r   t he   o t h e r   as  seen   in  c o m p a r i n g   F i g u r e s   7  a n d  



8  so  t h a t   a  w i d e r   ( F i g u r e   7)  or  more  n a r r o w   ( F i g u r e   8)  d i m e n s i o n  

is  p r o v i d e d   b e t w e e n   i n t e r i o r s   of  such  arm  r e s t s .   The  lower  e n d s  

of  the  arms  of  the  arm  r e s t s   a r e ,   of  c o u r s e ,   p r o v i d e d   w i t h  

s u i t a b l e   h o l e s   t h r o u g h   which  the  f a s t e n e r s   83  and  84  may  ex tend   t o  

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

p i v o t a l   s e a t   s u p p o r t .   In  t h i s   way  the   arms  move  in  r e l a t i o n s h i p  

to  the  s e a t .   The  r e s u l t   is  t h a t   as  the  s e a t   t i l t s   f o r w a r d   and  t h e  

back  comes  f u r t h e r   f o r w a r d  l e s s   arm  e x t e n d s   beyond  the  back  r e s t  

to  i n t e r f e r e   w i th   a  desk  or  t a b l e   edge ,   w h e r e a s ,   in  r e a r   t i l t   m o r e  

arm  is  f o r w a r d   of  the  back  r e s t .  

R e f e r r i n g   now  to  F i g u r e   9,  and  in  a d d i t i o n   to  F i g u r e   2,  i t  

w i l l   be  seen   t h a t   the  s p r i n g   b a l a n c e d   f o u r - b a r   l i n k a g e   p r o v i d e s  
bo th   f o r w a r d   and  r e a r w a r d   t i l t i n g   of  the   s e a t   a n d  b a c k   in  a  
d e s i r e d   r a t i o .  

As  the   s e a t   and  back  rock  b a c k w a r d l y   w i th   the   r o c k i n g   o f  

the  c r o s s   s h a f t   50  c o m p r e s s i n g   the  s p r i n g   41,  the   back  may  move  t o  

the  p h a n t o n   l i n e   p o s i t i o n   seen  at  130  in  F i g u r e   2.  The  s e a t   p i v o t  

for   the   s u s p e n d e d   c r a d l e   a l so   moves  to  the   p o s i t i o n   131  seen  i n  

F i g u r e   2  t h r o u g h   the  arc  i n d i c a t e d   at  132.  As  the  s p i n d l e s   f o r  

the  s e a t   s u p p o r t   move  r e a r w a r d l y   t h r o u g h   such  a r c ,   the   f r o n t   l i n k  

is  d r a w n  r e a r w a r d l y   t h r o u g h   the   arc   134  c a u s i n g   the   s e a t   to  t i l t  

r e a r w a r d l y   and  upward ly   t h r o u g h   the  a rc   i n d i c a t e d   by  the  a r r o w s  
135.  As  i n d i c a t e d   such  r a t i o   is  a p p r o x i m a t e l y   on  the   o r d e r   of  1 

to  3  for   a  s e a t / b a c k   t i l t   r a t i o .  

As  the   s e a t   t i l t s   f o r w a r d l y ,   the   back  p i v o t   arm  moves  

f o r w a r d l y   a b o u t   the  c r o s s   s h a f t   50  moving  the   s e a t   to  the  p h a n t o m  
l i n e   p o s i t i o n   137  and  moving  the  p r i n c i p a l   s e a t   p i v o t   s u p p o r t   o r  

s p i n d l e s   t h r o u g h   the  arc  138  for   r o c k i n g   f o r w a r d   to  the  e x t e n t  
i n d i c a t e d   by  the  a r rows   139.  This   then   p i v o t s   the  f r o n t   l i n k   92 

f o r w a r d l y   t h r o u g h   the  arc  140  a g a i n s t   the   p r e s s u r e   of  the  s p r i n g  
40  t i l t i n g   the   s e a t   f o r w a r d l y   and  downward  t h r o u g h   the  a r c  
i n d i c a t e d   by  the  a r rows   141.  In  the  f o r w a r d   mode,  the   t i l t   r a t i o  

of  the  back  to  the  s e a t   may  be  on  the  o r d e r   of  2  to  1 ,  

r e s p e c t i v e l y .  



More  s p e c i f i c a l l y ,   in  the   i l l u s t r a t e d   l i n k a g e ,   when  t h e  

s e a t   t i l t s   r e a r w a r d l y   i t   w i l l   move  180  and  3 0  '   w h i l e   the  s e a t  
t i l t s   u p w a r d l y   60.  In  the   f o r w a r d   t i l t i n g   mode,  when  the  b a c k  
t i l t s   f o r w a r d l y   13°  the  s e a t   w i l l   t i l t   downward ly   6°  and  30  ' .  

R e f e r r i n g  t o   F i g u r e   9  t h e r e   is  i l l u s t r a t e d   s c h e m a t i c a l l y  
the  f o u r - b a r   l i n k a g e   which   c o m p r i s e s   the  r e a r   l i n k   58,  a  top  r i g i d  
L - s h a p e   l i n k   78,  88,  a  r e l a t i v e l y   s h o r t   f r o n t   l i n k   92  and  a  f i x e d  

or  b o t t o m   l i n k   1 0 .  

In  a d d i t i o n ,  i t   w i l l   be  s een   t h a t   the  s e a t   back  may  b e  

a d j u s t e d   v e r t i c a l l y   as  i n d i c a t e d   by  the   a r rows   150.  The  arm  r e s t s  

may  be  a d j u s t e d   v e r t i c a l l y   as  i n d i c a t e d   by  the  a r r o w s   151,  and  may 
be  a d j u s t e d   a n g u l a r l y   a b o u t   the   s e a t   p i v o t   s p i n d l e s   as  i n d i c a t e d  

by  the   a r r o w s   152.  M o r e o v e r ,   such   arm  r e s t s   17  and  18  may  b e  

i n t e r c h a n g e d   as  i n d i c a t e d   by  the   a r r o w s   153  to  p r o v i d e   the   m o r e  
na r row  or  w ide r   s e a t   seen   in  F i g u r e s   7  and  8.  A l s o ,   the   e n t i r e  
s e a t   may  be  v e r t i c a l l y   a d j u s t e d   t h r o u g h   the  gas  s p r i n g   a s  
i n d i c a t e d   by  the   a r r o w s   154.  A l s o ,   the   s e a t   may  be  a d j u s t e d   t o  
the  f r o n t   or  r e a r   in  o r d e r   to  c h a n g e   s e a t   d e p t h   in  r e f e r e n c e   t o  
the  back ,   as  i n d i c a t e d   by  the   a r r o w s   1 5 5 .  

In  any  e v e n t ,   t h e r e   is   p r o v i d e d   a  s e a t   which  i n c l u d e s   t h e  
f o u r - b a r   l i n k a g e   i n d i c a t e d   wh ich   i n c l u d e s   a  f i x e d   l i n k   10  h a v i n g  
f i x e d   p i v o t s   at   each   end.   The  f r o n t   l i n k   p i v o t s   t h r o u g h   the   a r c  
156  in  c o n j u n c t i o n   w i t h   the   f o r e   and  a f t   p i v o t   of  the   s e a t   s u p p o r t  
s p i n d l e s   i n d i c a t e d   by  the   a rc   157.   The  e n t i r e   mechan i sm  i s  
b a l a n c e d   in  a  n e u t r a l  o r   a  p o s i t i o n   w h e r e i n   the  s e a t   i s  

s u b s t a n t i a l l y   h o r i z o n t a l   b o t h   by  the   w e i g h t   of  the  u s e r   and  by  t h e  
s p r i n g s   40  and  4 1 .  



1.  A  c h a i r   c o m p r i s i n g   a  s e a t   ( 1 1 ) ,   p i v o t a l   s u p p o r t   m e a n s  

(75,  76)  for   s a i d   s e a t   above  and  on  each  s i d e   t h e r e o f ,   means  t o  

rock  s a id   p i v o t a l   s u p p o r t   means  bo th   f o r e   and  a f t   a  n e u t r a l  

p o s i t i o n   w h e r e i n   s a i d   s e a t   is  s u b s t a n t i a l l y   h o r i z o n t a l ,   and  a  s e a t  

c r a d l e   (78,  81,  88)  p i v o t a l l y   s u s p e n d e d   f rom  s a i d   p i v o t a l   s u p p o r t  

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

l i n k a g e   means  o p e r a t i v e   to  p i v o t   s a i d   s e a t   i n c l i n e d   f o r w a r d l y   a n d  

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

s p r i n g   means  (40,  41)  o p e r a t i v e   to  ho ld   s a i d   p i v o t a l   s u p p o r t   m e a n s  
in  the  n e u t r a l   p o s i t i o n .  

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

s u p p o r t   means  is  mounted  on  a  p i v o t   arm  (58)  f o r m i n g   one  ba r   o f  

s a i d   l i n k a g e .  
4.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d   l i n k a g e  

i n c l u d e s   a  f i x e d   l i n k   (10)  s u p p o r t e d   on  a  p e d e s t a l .  
5.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d   l i n k a g e  

i n c l u d e s   a  f r o n t   l i n k   (92)  p i v o t e d   to  s a i d   c r a d l e   and  a l s o   to  a  
f i x e d   l i n k   ( 1 0 ) ,   and  a l s o   a  p i v o t   arm  (58)  p i v o t a l l y   c o n n e c t e d  

b o t h   to  s a i d   f i x e d   l i n k   and  the  o t h e r   end  of  s a i d   c r a d l e .  

6.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  i n c l u d i n g   arm  r e s t s  

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

s e a t .  
7.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  i n c l u d i n g   arm  r e s t s  

(17,  18)  r e m o v a b l y   s e c u r e d   to  s a i d   p i v o t a l  s u p p o r t   means ,   each   a r m  
r e s t   i n c l u d i n g   a  s t a n c h i o n   and  a  l a t e r a l l y   o f f s e t   arm  r e s t   so  t h a t  

such  arm  r e s t s   a re   i n t e r c h a n g e a b l e   to  w iden   or  n a r r o w   the  d i s t a n c e  

t h e r e b e t w e e n .  

8.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d   s e a t  
c r a d l e   i n c l u d e s   an  L - s h a p e - r i g i d   l i n k .  

9.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d   l i n k a g e  

means  is  a  f o u r - b a r   l i n k a g e   means,   and  s p r i n g   means  a c t i n g   on  s a i d  

f o u r - b a r   l i n k a g e   to  m a i n t a i n   s a id   l i n k a g e   in  a  n e u t r a l   p o s i t i o n  
w h e r e i n   s a i d   s e a t   is  s u b s t a n t i a l l y   h o r i z o n t a l .  

10.  A  c h a i r   as  s e t   f o r t h   in  c l a i m   9  w h e r e i n   s a i d   f o u r - b a r  

l i n k a g e   means  is  o p e r a t i v e   to  p i v o t   s a i d   s e a t   and  back  r e a r w a r d l y  
in  a  r a t i o   of  a b o u t   3  to  1,  and  f o r w a r d l y   in  a  r a t i o   of  abou t   2  t o  
1 .  
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