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©  Improved  mechanism  for  selecting  the  vertical  positioning  of  load-bearing  furniture  components. 
The  improved  mechanism  for  selecting  the  vertical 

positioning  of  load-bearing  furniture  components  comprises 
a  load-bearing  column  10  placed  between  the  work  surface 
or  seat  42  and  the  base  38.  This  load-bearing  column  has  a 
double  wall  formed  by  two  coaxial  tubular  bodies  14  and  12. 
A  moving  piston  32  placed  in  the  cavity  of  this  column 
divides  the  cavity  into  two  chambers  16  and  18.  A  pressu- 
rised  gas  is  distributed  in  the  chambers.  Valve  components 
68  are  attached  to  the  upper  part  of  the  said  column  and 
include  a  moving  body  26,  part  of  which  has  a  reduced 
diameter  and  which  is  moved  by  a  lever  22;  these  valve 
components  allow  the  gas  to  be  transferred  from  the  upper 
chamber  18  to  a  small  valve  chamber  66.  A  pierced  tube  62 
connects  up  the  said  small  valve  chamber  66  with  the  lower 
chamber  16. 





This  i nven t ion   c o n s i s t s   of  an  improved  mechanism  for  s e l e c t i n g  

the  v e r t i c a l   p o s i t i o n i n g   of  l o a d - b e r a i n g   f u r n i t u r e   components .  

To  be  more  p r e c i s e ,   t h i s   i nven t ion   c o n s i s t s   of  an  improved 

mechanism  for  s e l e c t i n g   the  v e r t i c a l   p o s i t i o n i n g   of  l o a d - b e a r i n g  

components  for  s e a t s ,   cha i r s   and  a rmcha i r s ,   t a b l e s   and  o c c a s i o n a l  

t ab l e s   and  such  l ike   ( f u r n i t u r e ) .  

Various  types  of  l o a d - b e a r i n g   components  are  known  for  seats   f o r  

read ing ,   for  people  involved  in  work  a c t i v i t i e s   such  as  t y p i n g ,  

for  o f f i ce   s t a f f ,   for  p r o f e s s i o n a l   people  and  o t h e r s .  

These  l o a d - b e a r i n g   components  normally  comprise  a  column.  The 

lower  end  of  the  column  is  a t t ached   to  a  base  which  ensures  t h a t  

i t   r e s t s   f i rmly  on  the  ground.  The  upper  end  of  the  column  i s  

a t t ached   to  the  s e a t ,   chai r   or  armchair ,   t ab le   or  o c c a s i o n a l  

t ab le   or  any  other   work  s u r f a c e .  

The  l o a d - b e a r i n g   columns  are  f i t t e d   with  mechanisms  which  r e g u l a t e  

the  height   of  the  seat   or  work  sur face   from  the  ground.  The 

purpose  of  th is   is  to  allow  the  user  to  assume  a  p o s i t i o n   which 

is  s u i t a b l e   for  his  height   and  phys ica l   bui ld   and  which  is  more 

comfor table   and  a p p r o p r i a t e   for  the  work  to  be  done .  

There  are  var ious   kinds  of  mechanism  known.  For  example,  h e l i -  

coidal   l o a d - b e a r i n g   columns  mean  that   the  seat   has  to  be  r o t a t e d  

to  reach  the  des i r ed   level   from  the  f loo r   or  the  g round .  

The  more  recent   types  of  l o a d - b e a r i n g   column  are  f i t t e d   w i t h  

components  which  are  made  up  of  severa l   coax ia l   components.  A 

p r e s s u r i s e d   gas  ( u s u a l l y   n i t rogen)   is  enc losed   in  the  ho l low 



space  of  these  components.   The  gas  is  d i s t r i b u t e d   in  v a r i o u s  

c o a x i a l   chambers,  the  gas  being  t r a n s f e r r e d   from  one  to  t h e  

o ther   as  necessa ry   to  achieve  the  change  in  he igh t   or  v e r t i c a l  

ex t ens ion   of  the  l o a d - b e a r i n g   column.  

A  l e v e r ,   which  can  be  e a s i l y   and  comfor table   reached  by  t h e  

person  s i t t i n g   on  the  c h a i r ,   acts  on  the  va lves   which  c o n t r o l  

the  movement  of  the  p r e s s u r i s e d   gas  between  the  coax ia l   chambers .  

All  the  known  mechanisms,  even  the  most  recen t   and  most  s o p h i s t i -  

ca ted  ones,  have  l i m i t a t i o n s   or  c e r t a i n   nega t ive   a s p e c t s .   For  

example,  t h e  p r e s s u r i s e d   gas  is  conta ined  in  spaces  which  a r e  

ad j acen t   to  the  outermost   component of  at  l e a s t   one  of  the  a f o r e -  

mentioned  coaxia l   chambers  of  the  l o a d - b e a r i n g   column.  Because 

of  t h i s ,   the  gas,  which  reaches   severa l   tens  of  a tmospheres  o f  

p r e s s u r e ,   can  catch  f i r e ,   p a r t i c u l a r l y   if  i t   heats   up  because  o f  

high  ambienta l   t e m p e r a t u r e s .  

Attempts  have  been  made  to  c o u n t e r a c t   the  above-ment ioned  f i r e  

r i sk   by  i s o l a t i n g   the  spaces  e i t h e r   occupied,   or  which  can  be 

reached  by  the  p r e s s u r i s e d   gas,  from  the  outer   s t r u c t u r a l   compo- 

nent  of  the  column.  This  is  done  by  placing  a  copper  pipe  in  t h e  

c i r c u i t   connec t ing   the  coaxia l   spaces,   one  of  which  is  e n c l o s e d  

by  the  outermost   component,  which  could  explode  under  the  e f f e c t  

of  the  p re s su re   or  eventual   temporary  or  t r a n s i t o r y   s u p e r p r e s s u r e s .  

This  was  the  way  in  which  problems  of  poss ib le   f i r e   or  e x p l o s i o n  

were  so lved.   However,  the  presence  of  the  pipe  r e f e r r e d   to  above 

means  tha t   the  s t r u c t u r e   of  the  r e s u l t a n t   l o a d - b e a r i n g   column 



becomes  exceed ing ly   complex.  Moreover,  the  presence  of  t h i s   p i p e  

means  tha t   the  l o a d - b e a r i n g   column  has  to  be  completely   d i s -  

mounted  i f   there   are  losses   and/or   s o l u t i o n s   of  c o n t i n u i t y   i n  

the  pipe  and  the  components  which  make  up  the  c i r c u i t .   The 

improved  mechanism  covered  by  t h i s   i n v e n t i o n   provides  a  r a t i o n a l  

and  complete  s o l u t i o n   to  all   t h e s e  d e f e c t s   i / . d ica ted   above .  

This  mechanism  is  composed  of  a  m u l t i p l e   s t r u c t u r e   forming  t h e  

l o a d - b e a r i n g   column.  This  s t r u c t u r e   has  at  l e a s t   two  c o a x i a l  

components  which  enclose  the  coax ia l   chambers  between  which  t h e  

p r e s s u r i s e d   gas  moves.  This  mu l t i p l e   s t r u c t u r e   has  a  double  w a l l  

which  is  r e s i s t a n t   to  p ressure   and  to  eventua l   t r a n s i t o r y   o r  

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

the  va r ious   gas  passages   and  has  a  l eve r   which  acts  as  n e c e s s a r y  

on  the  valve  components  which  are  p r e s e n t   in  and  act  on  t h e  

p r e s s u r i s e d   gas  t r a n s f e r   c i r c u i t . w h e n e v e r   i t   is  necessary   t o  

ad jus t   the  he ight   of  the  seat  and/or   o ther   piece  of  f u r n i t u r e .  

The  improved  mechanism  covered  by  t h i s   i n v e n t i o n   is  also  f i t t e d  

with  a  s e r i e s   of  sea l s   which  are  d i s t r i b u t e d   among  the  v a r i o u s  

f ixed  and  moving  components  in  such  a  way  as  to  guarantee  o p t i m a l  

s e a l i n g .  

In  a d d i t i o n   to  t h i s ,   at  l e a s t   some  of  the  said  seals   are  a r r a n g e d  

in  the  mechanism  in  such  a  way  tha t   they  can  be  removed  and 

rep laced   i f   n e c e s s a r y .  

The  c h a r a c t e r i s t i c s   mentioned  above  and  o the r ,   more  s p e c i f i c ,  

c h a r a c t e r i s t i c s   of  the  improved  mechanism  covered  by  th is   i n v e n t i o n  



will   become  apparent   in  the  course   of  the  d e t a i l e d   d e s c r i p t i o n  

which  fo l lows .   The  r e f e r e n c e s   made  in  t h i s   d e s c r i p t i o n   are  to  t h e  

a t t a c h e d   f i g u r e s ,   which  i l l u s t r a t e   a  s p e c i f i c   example  of  u s e .  

These  f i g u r e s   a r e :  

-  Fig.  1,  which  is  a  diagram  of  the  s e c t i o n   of  th i s   improved 

mechanism  showing  the  v e r t i c a l   plane  c o n t a i n i n g   the  axis  of  t h e  

l o a d - b e a r i n g   column; 

-  Fig.  2,  which  is  a  diagram  of  the  s e c t i o n   of  the  plane  i n d i c a t e d  

by  I I - I I   in  Fig.  1 .  

With  r e f e r e n c e   to  the  f i g u r e s ,   the  mechanism  10  which  forms  t h e  

l o a d - b e a r i n g   column  of  f u r n i t u r e   components,   is  made  up  of  an 

outer   t u b u l a r   component  12  which  enc lo se s   a  coherent   c o a x i a l  

t u b u l a r   body,  thereby  forming  a  double  s t r u c t u r e .  

A  p i s t o n   32,  which  runs  in  the  t u b u l a r   body  14,  divides   the  s p a c e  

in to   two  chambers,  16  and  18.  The  p r e s s u r i s e d   gas  is  c o n t a i n e d  

in  these   chambers  and  is  t r a n s f e r r e d   from  one  to  the  other   a s  

n e c e s s a r y   by  the  act ion  of  valve  components  which  are  d e s c r i b e d  

on  the  fo l lowing   p a g e s .  

The  ou te r   t ubu l a r   component  12  has  an  a p e r t u r e   20  from  which  a  

l ever   22  ex tends .   This  lever   is  screwed  onto  a  hinge  24  which  i s  

k i n e m a t i c a l l y   connected  to  a  moving  body  26,  part   of  which  has  a  

reduced  d iameter .   The  axial   movements  of  t h i s   component  open  and 

c lose   the  c i r c u i t .  

When  at  r e s t ,   the  par ts   of  the  moving  body  26  which  have  a  l a r g e r  

d iameter   h e r m e t i c a l l y   seal  chambers  16  and  18  by  means  of  sea l s   2 6 '  



and  26".  When  lever   22  is  r a i s e d ,   the  part   of  the  moving  body  26 

with  a  reduced  d iameter   allows  the  gas  to  move  between  the  two 

chambers,  16  and  18,  t th rough   the  passages  28  and  30 .  

The  moving  p i s t o n   32  which  def ines   and  s e p a r a t e s   the  two  chambers  

16  and  18  can  be  def ined   as  being  an  " e n t r a i n e r " .   It   forms  a  s o l i d  

body  with  a  rod  34  which  conta ins   the  passage  30  running  t h r o u g h  

to  chamber  16 .  

The  free  end  36  of  the  above  rod  34  has  a  shaped  appendix  a t t a c h e d  

to  i t .   This  is  locked  in to   a  base,  i nd i ca t ed   as  a  whole  as  38  and 

i n d i c a t e d   in  the  f igure   as  a  broken  l i ne ,   which  allows  the  seat   o r  

e q u i v a l e n t   piece  of  f u r n i t u r e   to  r e s t   f i rmly  on  the  ground.  The 

upper  par t   40  of  the  outer   t ubu l a r   component  12  is  a t t a c h e d ,   i n  

the  normal  way,  to  the  seat   42,  which  again  is  i n d i c a t e d   by  a  

broken  l i n e .   The  s t r u c t u r a l   c h a r a c t e r i s t i c s   of  t h i s   seat   are  n o t  

desc r ibed   as  they  are  not  p e r t i n e n t   to  the  sub jec t   of  t h i s  

i n v e n t i o n .  

The  lower  par t   of  the  inner  t ubu la r   component  34  c o r r e s p o n d i n g   t o  

the  base  38  is  f i t t e d   with  a  step  42.  The  support   washer  44  of  a 

f lange  46  is  kept  p ressed   aga ins t   th i s   step  42.  The  f lange  46 

con ta ins   the  above-ment ioned  rod  34  by  means  of  a  seal   48.  Ano the r  

outer   seal  50  g u a r a n t e e s   the  sea l ing   between  f lange  46  and  t h e  

shaped  end  52  of  the  inner   t ubu la r   component  14  mentioned  above .  

A  valve  component  68  is  p ressure   sealed  into  the  upper  part   o f  

inner  t u b u l a r   component  14,  cor responding   to  the  seat   42.  A  h o l l o w  

space  68'  is  l e f t   between  the  valve  component  68  and  the  i n t e r n a l  



walls   of  tubu la r   component  14  for  passage  of  the  g a s .  

The  hermet ic   sea l ing   between  the  upper  part   of  the  inner   t u b u l a r  

body  14  and  the  valve  component  68  is  completed  by  s e a l s   70  and 

7 2 .  

The  moving  body  26,  which  can  c o r r e c t l y   be  def ined  as  the  v a l v e  

uni t   which  is  ac tua ted   by  l e v e r   22,  is  h e r m e t i c a l l y   s ea l ed   i n s i d e  

valve  component  68. 

The  rod  34  and  the  p i s ton   32  are  p ie rced   along  t h e i r   e n t i r e  

l eng th .A  p ierced  pipe  62,  p r e f e r a b l y   made  of  copper ,   is  i n s e r t e d  

in to   t h i s   ape r tu re .   The  upper  end  of  th i s   pipe  62  is  a t t a c h e d   to  a  

small  chamber  66  by  means  of  a  p i p e - h o l d e r   64.  The  passage  p i e r c e d  

i n s i d e   pipe  62  exi ts   in to   the  l i t t l e   chamber  66.  

A  hollow  space  34'  is  l e f t   between  pipe  62  and  the  inner   wall  o f  

the  a p e r t u r e   in  rod  34  to  allow  passage  of  t h e  g a s .  

Chamber  66  can  be  made  to  connect   with  chamber  18  by  means  o f  

tubes   28,  28'  and  hollow  space  68 ' ,   by  lowering  moving  body  26 .  

Seals   54  and  56,  which  are  screwed  to  dorm  a  kind  of  s t u f f i n g   box,  

by  screws  58  and  60  r e s p e c t i v e l y ,   enclose  pipe  62  in  c o r r e s p o n d -  

ence  to  p i s ton   32  and  valve  component  68,  g u a r a n t e e i n g   s e a l i n g .  

The  way  in  which  the  improved  mechanism  covered  by  t h i s   i n v e n t i o n  

works  can  be  b r i e f l y   summed  up  as  fo l lows.   With  the  weight  o f  

the  person  seated  weighing  on  the  seat  42,  let   us  suppose  tha t   t h e  

he igh t   of  the  seat  has  to  be  a d j u s t e d   to  make  the  seat   lower.  By 

moving  lever   22  in  the  d i r e c t i o n   shown  by  the  arrow  A,  the  moving 

body  26  is  lowered,  a l lowing  the  p r e s s u r i s e d   gas  con ta ined   i n  

chamber  18  to  move  through  passages   68' ,   28  and  28'  in to   the  sma l l  



chamber  66  and  then  through  the  ape r tu r e   in  pipe  62,  hollow  s p a c e  

34  and  passage  30  into  the  o ther   chamber  16.  

Because  of  the  pull  of  g r a v i t y   caused  by  the  weight  of  the  p e r s o n ,  

the  mu l t i p l e   s t r u c t u r e   12  and  14  g r a d u a l l y   moves  down  with  r e s p e c t  

to  rod  34  u n t i l ,   the  p o s i t i o n   r equ i r ed   for  the  comfort   of  t h e  

p e r s o n   having  been  reached ,   l ever   22  is  moved  in  the  d i r e c t i o n  

oppos i t e   to  tha t   shown  by  arrow  A,  thus  h a l t i n g   the  movement  o f  

the  g a s .  

In  order  to  obtain   a  p r o p o r t i o n a l l y   p rog re s s ive   r a i s i n g   of  the  s e a t  

42,  the  p ressure   of  the  gas  in  chamber  18,  which  is  g r e a t e r   t h a n  

tha t   in  the  other   coax ia l   chamber  16,  is  e x p l o i t e d .  

When  lever   22  is  moved  wi thout   the  weight  of  a  person  s i t t i n g   on 

the  sea t ,   the  p r e s s u r i s e d   gas  moves  in  the  opoosi te   d i r e c t i o n ,  

i . e .   from  chamber  16  to  chamber  18,  thereby   comple t ing   t h e  

o p e r a t i o n   of  p o s i t i o n i n g   seat   42  at  the  height   de s i r ed   by  the  u s e r .  

The  improved  mechanism  covered  by  th i s   i nven t ion   has  been  d e s c r i b e d  

r e p r e s e n t e d   and  commented  on  with  r e f e rence   to  the  f i g u r e s ,   which 

r e p r e s e n t   a  s i m p l i f i e d ,   e x p l a n a t o r y   example .  

It  is  understood  tha t   the  mechanism  which,  when  produced  on  an 

i n d u s t r i a l   sca le ,   may  undergo  numerous  c o n s t r u c t i o n a l   a n d / o r  

f u n c t i o n a l   m o d i f i c a t i o n s ,   wil l   s t i l l   be  covered  by  the  i n v e n t i o n  

which  is  the  sub jec t   of  t h i s   p a t e n t .  



1.  Improved  mechanism  for  s e l e c t i n g   the  v e r t i c a l   p o s i t i o n i n g   o f  

l o a d - b e a r i n g   f u r n i t u r e   components,  compr is ing   a  l o a d - b e a r i n g  

column  between  the  seat  or  work  su r f ace   and  the  base,  a  moving 

p i s ton   in  the  cav i ty   of  th is   column  which  d iv ides   the  c a v i t y  

into  two  coax ia l   chambers,  a  p r e s s u r i s e d   gas  d i s t r i b u t e d   i n  

these  chambers  and  valve  components  for  r e g u l a t e d   movement  of  46 

the  sa id   gas  between  the  coaxia l   chambers.   The  mechanism  i s  

d i s t i n g u i s h e d   by  the  fact   tha t   the  l o a d - b e a r i n g   column  is  made 

up  of  a  mu l t ip l e   s t r u c t u r e   def ined  by a   double  wall  which  i s  

r e s i s t a n t   to  pressure   and  to  even tua l   s u p e r p r e s s u r e s .  

2.  Improved  mechanism  as  in  claim  1,  in  which  the  p r e s s u r i s e d   g a s  

con ta ined   in  the  chambers  or  in  the  passages   is  c o n s t a n t l y  

enc losed   by  a  double  w a l l .  

3.  Improved  mechanism  as  in  claim  1,  in  which  the  double  w a l l  

c o n s i s t s   of  an  inner   t ubu la r   body  sur rounded  and  enclosed  by  a  

second,  outer   t ubu la r   body  which  is  coax ia l   to  the  f i r s t   one .  

4.  Improved  mechanism  as  in  claim  3,  in  which  the  end  of  the  i n n e r  

t u b u l a r   body  which  is  close  to  the  base  is  closed  by  a  f l a n g e  

f i t t e d   with  s ea l s ,   whereas  the  o ther   end  i s   closed  by  a  v a l v e  

component,  with  a  hollow  space  for  passage  of  the  gas  be tween  

the  said  t ubu l a r   body  and  valve  component .  

5.  Improved  mechanism  as  in  claim  4,  in  which  the  valve  component 

comprises   a  lever   hinged  to  a  moving  body,  part   of  which  has  a  

reduced  d iameter ,   and  a  small  chamber  which  is  connected  to  t h e  

upper  chamber  of  the  column  by  means  of  pipes  whose  open ings  



are  r e g u l a t e d   by  the  moving  body  r e f e r r e d   to  above .  

6.  Improved  mechanism  as  in  one  of  the  above  c la ims,   in  which  t h e  

moving  p i s t o n   is  f i t t e d   with  a  rod  p ie rced   along  i t s   e n t i r e  

l e n g t h .   The  free  end  of  t h i s   rod  is  a t t ached   to  the  base  and 

has  a  tube  connec t ing   up  to  the  lower  chamber  of  the  co lumn.  

7.  Improved  mechanism  as  in  one  of  the  above  c la ims,   in  which  a  

p i e r c e d   tube ,   p r e f e r a b l y   made  of  copper ,   is  a t t ached   to  t h e  

small  chamber  of  the  valve  component  and  runs  in  i t s   a p e r t u r e ,  

t h e r e b y   forming  with  the  valve  component  a  hollow  space  f o r  

passage  of  the  g a s .  

8.  Improved  mechanism  as  in  claim  7,  in  which  s ea l s ,   screwed  t o  

form  a  kind  of  s t u f f i n g   box,  are  f i t t e d   around  the  tube  i n  

c o r r e s p o n d e n c e   to  the  p i s ton   and  the  valve  component .  
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