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(54)  Methods  of  making  seat  cushions  and  seat  cushions  so  obtained. 

A  seat  cushion  for  a  motor  vehicle  seat  is  produced  by 
assembling  a  main  block  of  plastics  foam  (23) 'within  a 
U-shaped  block  of  plastics  foam  (22).  The  foam  blocks  are 
located  on  a  heat weldable flexible  backing  cloth  (19).  A  sheet 
of  heat  weldable  flexible  trim  cover  material  (24)  is  laid  over 
the  top  of  the  blocks.  A  dielectric  welding  tool  (14)  having 
lower  (11)  and  upper  (15)  bases  carrying  lower  (12,13)  and 
upper (16,17)  electrodes  respectively  is  then  used  to  weld  the 
top  cover  (24)  and  backing  cloth  19  together  around  the  outer 
periphery  of the  U-shaped  block  (22)  and  between  the  blocks 
(22,23). In  orderto  ensure that the foam  blocks  aretightly  held 
within the  top  and  bottom  covers, the  outer  peripheries  of the 
covers  are  resiliently  anchored  (21,  21a)  prior  to  the  welding 
operation  so  that  as  the  electrodes  of the  welding  tools  come 
together they draw the  covers  around  the  blocks  compressing 
the  blocks  (22,23)  within  the  cavities  formed  between  the 
covers. 





This  i n v e n t i o n   r e l a t e s   to  methods  of  making  seat  c u s h i o n s  a n d   i s  

p a r t i c u l a r l y   a l though   not  e x c l u s i v e l y   a p p l i c a b l e   to  methods  o f  

making  seat   cushions   for   seat   bases  and  seat   backs  of  motor  v e h i c l e  

s e a t s .  

It  is  known  to  moke  a  t r im  panel   compris ing   two  shee t s   of  h e a t  

we ldab le   m a t e r i a l   secured  t o g e t h e r   by  heat  welding  with  foam  b l o c k s  

t r a p p e d   between  the  shee t s   as,  for  example,  d e s c r i b e d   in  U.K. 

Pa t en t   S p e c i f i c a t i o n   No.  1100533.  This  method  is  not  however  

s u i t a b l e   for  m a n u f a c t u r i n g   seat   cushions   such  as  those   used  in  m o t o r  

v e h i c l e   seats   because  the  foam  is  not  t i g h t l y   held  between  the  two 

l a y e r s   of  sheet  m a t e r i a l .  

This  i n v e n t i o n   p rov ides   a  method  of-making  a  seat  c u s h i o n  

compr i s ing   the  s t eps   of  a ssembl ing   a  main  r e s i l i e n t   p l a s t i c s   foam 

block  with  at  l e a s t   one  s u b s i d i a r y   p l a s t i c s   foam  block  to  p r o v i d e  

a  p e r i m e t e r   par t   of  the  cush ion ,   l o c a t i n g   a  top  t r im  cover  of  h e a t  

we ldab le   m a t e r i a l   over  the  i n t e n d e d   top  su r f ace   of  the  two  b l o c k s ,  

l o c a t i n g   an  unde r s ide   t r im  cover  of  heat  we ldab le   m a t e r i a l   over  t h e  

i n t e n d e d   u n d e r - p a r t s   and  s ides   of  the  b lock ,   ho ld ing   at  l e a s t   one  o f  

the  covers  around  i t s   p e r i m e t e r   and  heat  welding  the  u n d e r / s i d e  

c o v e r   to  the  top  cover  around  the  outer   p e r i m e t e r   of  the  foam  b l o c k  

assembly  and  between  the  two  foam  blocks  to  form  s e p a r a t e   p o c k e t s  

between  the  t r im  covers  in  which  the  foam  blocks  are  f i rmly   h e l d .  

P r e f e r a b l y   both  the  top  and  u n d e r / s i d e   t r im  covers  are  h e l d  

around  t h e i r   p e r i m e t e r s   dur ing  the  heat  welding  o p e r a t i o n .  

The  s u b s i d i a r y   b lock  may  be  g e n e r a l l y   U-shaped  to  r e c e i v e   w i t h i n  

the  U  the  main  b l o c k .  

The  U-shaped  block  may  be  formed  in  one  p iece   or  may  be  formed 

from  th ree   s e p a r a t e   p i e c e s .  



The  f o l l o w i n g   is  a  d e s c r i p t i o n   of  some  s p e c i f i c   embodiments  o f  

the  i n v e n t i o n ,   r e f e r e n c e   being  made  to  the  accompanying  drawings  i n  

which:  

Figure  1  is  a  d iagrammatic   c r o s s - s e c t i o n a l   view  of  the  a p p a r a t u s  

u t i l i z e d   to  carry   out  the  method  of  the  p r e s e n t   i n v e n t i o n .  

Figure  2  is  a  d iagrammat ic   s e c t i o n a l   v i e w  i n   side  e l e v a t i o n   of  t h e  

a p p a r a t u s   shown  in  F igure   1 .  

Figure  3  is  a  d iagrammat ic   c r o s s - s e c t i o n a l  v i e w   shewing  pa r t   o f  a  

v e h i c l e   seat   support   s t r u c t u r e   on  which  is  mounted  a  s e a t  

cover  formed  by  the  method  accord ing   to  the  i n v e n t i o n .  

F igu re  4   a  d iagrammat ic   s e c t i o n a l   view  in  side  e l e v a t i o n   of  the  s e a t  

suppor t   s t r u c t u r e   and  seat   cover  shown  in  F igure   3.  

This  i n v e n t i o n   r e l a t e s   p a r t i c u l a r l y   but  not  e x c l u s i v e l y   to  m o t o r  

veh ic l e   sea t s   and  to  a  method  of  making  such  s e a t s .  

According  to  the  i n v e n t i o n   t he re   is  p rov ided   a  method  of  f o r m i n g  

a  seat   cushion  in  which  the  lower  p o r t i o n   10  of  a  t w o - p a r t   d i e l e c t r i c  

welding  too l   comprises   a  f ixed   base  11  from  which  extends  an  u p s t a n d i n g  

outer   e l e c t r o d e   12  which  in  plan  view  is  of  s u b s t a n t i a l l y   r e c t a n g u l a r  

shape  with  rounded  co rners .   The  r e a r   wall   of  the  e l e c t r o d e   is  l o w e r  

in  he igh t   than  the  f ron t   wa l l ,   w h i l s t   the  h e i g h t s   of  the  s ide   w a l l s  

changes  c o r r e s p o n d i n g l y   along  t h e i r   l eng ths   between  the  f r o n t  

and  rear   wa l l s   such  tha t   the  top  edges  are  of  a r cua te   form  in  s i d e  

e l e v a t i o n   which.  with  the  top  edges  of  the  f ron t   and  r e a r   w a l l s  

co r respond   to  the  r e q u i r e d   p e r i p h i c a l   shape  of  a  d e c o r a t i v e   embossed 

s imu la t ed   p i p i n g   l ine  formed  in  the  t r im  cover  m a t e r i a l   of  a  foam 

f i l l e d   sea t   cushion   as  d e s c r i b e d   l a t e r .   An  ups t and ing   i n n e r  

e l e c t r o d e   13  of  sma l l e r   r e c t a n g u l a r   shape  in  plan  view  than  the  o u t e r  

e l e c t r o d e   12  is  a lso   formed  in  base  11  such  t ha t   the  r e a r  w a l l   i s  

common  to  both  e l e c t r o d e s   and  the  remain ing   walls   of  the  i n n e r  

e l e c t r o d e   13  are  of  the  same  he igh t   t h e r e w i t h   and  are  spaced  from  t h e  

c o r r e s p o n d i n g   wal ls   of  the  ou te r   e l e c t r o d e   12  wi th in   the  p e r i m e t e r  
t h e r e o f .  

The  upper  p o r t i o n   14  of  the  weld ing   too l   is  movable  towards  and  

away  from  the  lower  p o r t i o n   and  comprises  a  base  15  o p p o s i t e l y  
p a r a l l e l   wi th   base  11  formed  with  downwardly  ex tend ing   ou te r   and  i n n e r  



e l e c t r o d e s   16,  17  r e s p e c t i v e l y   w h i c h  i n   plan  view  are  o p p o s i t e   t o  

and  co r r e spond   in  shape  to  the  lower  outer   and  inner   e l e c t r o d e s   1 2 ,  

13,  the  h e i g h t s   and  p r o f i l e s   of  the  upper  e l e c t r o d e s   16,  17  b e i n g  

c o r r e s p o n d i n g l y   oppos i t e   to  those  of  the  e l e c t r o d e s   12,  13  such  t h a t  

the  working  edges  of  c o r r e s p o n d i n g   upper  and  lower  e l e c t r o d e s   match  

when  the  upper  p o r t i o n   of  the  weld ing   too l   is  moved  towards  the  l o w e r  

p o r t i o n   for  the  r e q u i r e d   d i s t a n c e .   The  working  edge  of  the  u p p e r  

ou te r   e l e c t r o d e   16  is  formed  with  two  s p a c e d - a p a r t   w a l l s ,   the  c a v i t y  

t h e r e b e t w e e n   J e r m i t t i n g   e x t r u s i o n   of  weld  m a t e r i a l   t h e r e i n   dur ing  t h e  

weld ing   o p e r a t i o n   tc  form  a  narrow  embossed  l ine   s i m u l a t i n g   a  

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

cush ion .   A  form  of  e l e c t r o d e   p a r t i c u l a r l y   s u i t a b l e   for  t h i s   p u r p o s e  
is  d e s c r i b e d   in  our  B r i t i s h   Pa ten t   S p e c i f i c a t i o n   No.  1229891 .  

With  the  welding  t oo l   in  the  open  p o s i t i o n   as  shown  in  Figure  1 ,  

f l i e s   18  compr is ing   e longa te   s t r i p s   of  weldable   f l e x i b l e   m a t e r i a l   a r e  

p l aced   over  the  f r o n t   and  side  w a l l s   of  the  lower  inner   e l e c t r o d e   13 

such  t h a t   a  g r e a t e r   p r o p o r t i o n   of  the  width  of  each   s t r i p   l i e s   a l o n g  

the  ou te r   face  of  i t s   c o r r e s p o n d i n g   wall  wh i l s t   a  marg ina l   edge  p o r t i o n  

r e s t s   on  the  base  11.  A  sheet   of  weldable   f l e x i b l e   back ing   c lo th   19 

is  then  p laced   over  the  lower  p o r t i o n   of  the  welding  t o o l   such  t h a t  

w i t h i n   the  p e r i m e t e r   of  the  lower  outer   e l e c t r o d e   12  the  c lo th   i s  

p o s i t i o n e d   to  conform  a p p r o x i m a t e l y   with  the  contours  de f i ned   by  t h e  

inner   s u r f a c e   of  the  base  11,  the  lower  inner   e l e c t r o d e   and  the  i n n e r  

face  of  the  wal l   of  the  lower  ou te r   e l e c t r o d e   12.  A  p e r i p h e r a l   marg in  

of  the  back ing   c lo th   extends  outwardly   of  the  outer  e l e c t r o d e   12  and  

r e s t s   on  a  suppor t   s u r f a c e   20  s u r r o u n d i n g   the  lower  p o r t i o n   of  t h e  
welding  t oo l   l e v e l   with  the  working  edge  t h e r e o f   and  the  m a r g i n a l  

p o r t i o n   of  the  backing  c lo th   is  secured  in  t h i s   p o s i t i o n   to  the  u p p e r  

ends  of  spaced  hooks  21  p i v o t a l l y   mounted  on  the  support   s u r f a c e   20. 

Tension  sp r ings   21a  are  connected   to  the  lower  ends  of  the  hooks  t o  h o l d  

the  ou te r   pa r t   of  the  backing  c l o t h  i n  t e n s i o n   when the  w e l d i n g  t o o l  

c l o s e s .  

A  U-shaped  block  22  of  p o l y e t h e r   foam  (or  other   p l a s t i c s   foam) 

is  p o s i t i o n e d   in  the  lower  p o r t i o n   of  the  welding  too l   upon  t h e  

backing   c lo th   such  tha t   it  s u b s t a n t i a l l y   occupies  the  space  be tween  



the  outer   and  inner  e l e c t r o d e s   12,  13  and  p r o j e c t s   above  t h e i r  

working  edges  a  p r e d e t e r m i n e d   amount.  The  s e c t i o n a l   shape  of  the  U -  

shaped  block  22  v a r i e s   along  i t s   l eng th   to  enable   the  d e s i r e d   shape  o f  

the  e lements   of  the  f i n i s h e d   seat   cushion  to  b e . o b t a i n e d .   A  f u r t h e r  

p o l y e t h e r   foam (o r   o ther   p l a s t i c s   foam)  b lock   23  of  r e c t a n g u l a r   s h a p e  

and  s u b s t a n t i a l l y   uniform  t h i c k n e s s   is  p o s i t i o n e d   upon  the  b a c k i n g  

c lo th   such  t h a t   the  block  s u b s t a n t i a l l y   occupies   the  space  w i th in   t h e  

p e r i m e t e r   of  the  lower  inner   e l e c t r o d e   13  and  p r o j e c t s   above  t h e  

working  edge  t h e r e o f   by  a  p r e d e t e r m i n e d   amount .  

A  sheet   of  weldable   f l e x i b l e   t r im  cover  m a t e r i a l   24  has  a  

r e c t a n g u l a r   embossed  area  c o r r e s p o n d i n g   to  the  area   de f ined   by  t h e  

p e r i m e t e r   of  the  outer   e l e c t r o d e s   of  the  welding  t o o l ,   the  m a t e r i a l  

extends   beyong  the  embossed  area  to  form  a  marg ina l   p o r t i o n   t h e r e w i t h .  

The  embossed  area  is  formed  by  l a m i n a t e d   m a t e r i a l s   compr i s ing   the  t r i m  

m a t e r i a l   24,  a  weldable   back ing   do th   24a  between  which  is  a  l aye r   o f  

p l a s t i c s   foam  such  as  p o l y v i n y l   c h l o r i d e   a p p r o x i m a t e l y   6  to  15  mm 

t h i c k ,   which  may be  secured   by  s u i t a b l e   adhes ive   to  the  unde r s ide   o f  

the  t r im  m a t e r i a l   24.  T h o s e  m a t e r i a l s   are  d i e l e c t r i c a l l y   w e l d e d  

t o g e t h e r   along  l i ne s   c o r r e s p o n d i n g   in  p l a n  v i e w   and  s i ze   to  the  s h a p e  

of  the  o u t e r  a n d   inner   e l e c t r o d e s   of  the  weld ing   t o o l .   The  c e n t r a l  

r e c t a n g u l a r   embossed  panel  may  i f   d e s i r e d   be  d iv ided   i n to   s m a l l e r  

r e c t a n g u l a r   pane ls   by  a d d i t i o n a l   weld  l i ne s   e x t e n d i n g   t r a n s v e r s e l y  

between  the  weld  l i n e s   c o r r e s p o n d i n g   d i r e c t i o n a l l y   wi th   the  s ide  w a l l s  

of  the  outer   e l e c t r o d e s .  

The  t r im  cover  m a t e r i a l   thus  formed  is  p laced  in  p o s i t i o n   o v e r  

the  lower  p o r t i o n   of  the  weld  too l   such  t h a t   the  w e l d  l i n e s   d e f i n i n g  

the  embossed  pane l s   are  in  l ine   with  the  inner   and  outer   e l e c t r o d e s  

and  the  marg ina l   p o r t i o n s   of  the  t r im  m a t e r i a l   24  are  a t t a c h e d   t o  

hooks  21  in  a  s i m i l a r   manner  to  the  backing   c lo th   19.  The  u p p e r  

p o r t i o n   14  of  the  weld  t oo l   is  then  moved  towards  the  lower  p o r t i o n   10 

such  tha t   the  e l e c t r o d e s   apply  p r e s s u r e   to  the  t r im  m a t e r i a l ,   t h e  

backing  c loth   and  f l i e s   between  the  e l e c t r o d e s   and  s i m u l t a n e o u s l y  

d i a l e c t r i c a l l y   weld  them  t o g e t h e r .  

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

m a t e r i a l s   w i l l   cause  a  degree  of  compress ion  of  the  p o l y e t h e r   b l o c k s  

22,  23  to  change  t h e i r   s e c t i o n a l   shapes  to  the  more  rounded  forms  as  

shown  in  F igures   3  and  4,  w h i l s t   any  undue  s t r e t c h i n g   of  the  b a c k i n g  



c lo th   19  and  t r im  cover  m a t e r i a l   24  dur ing  the  welding  o p e r a t i o n   i s  

p r e v e n t e d   by  movement  of  the  s e c u r i n g   hooks  21  towards  the  w e l d i n g  

tool   a g a i n s t   the  r e s i l i e n t   t e n s i o n   sp r ings   21a .  

Af te r   weld ing   is  completed,   the  sea t   cushion  thus  formed  i s  

removed  from  the  weld ing   tool   and  t h e  m a r g i n a l   p o r t i o n   of  the  b a c k i n g  

cloth  and  t r im  m a t e r i a l   are  s u i t a b l y   f i n i s h e d   and  extended  downwardly 

a g a i n s t   the  main  pa r t   of  the  hacking   c lo th   and  secured   t h e r e t o   by  

s u i t a b l e   means  to  form  the  side  covers   of  the  seat  c u s h i o n .  

The  comple ted   sea t   cushion  thus  formed  is  then  p laced   in  p o s i t i o n  

in  a  sea t   suppor t   s t r u c t u r e   which  in  t h i s   p a r t i c u l a r   embodiment  

comprises  a  meta l   r e c t a n g u l a r   pan  25  with  a  base  having  an  u p w a r d l y  

forwardly   s l o p i n g   p o r t i o n   26  at  the  f ron t   t h e r e o f   ex t end ing   t r a n s v e r s e l y  

s u b s t a n t i a l l y   the  width  of  the  base .   A  l a rge   r e c t a n g u l a r   a p e r t u r e   27 

is  formed  in  the  base  r ea rward ly   of  the  s l o p i n g   po r t ion   such  t ha t   t h e  

forward  and  side  edges-  of  the  a p e r t u r e   are  approx imate ly   in  l i ne   w i t h  

the  f l i e s   18  ex t end ing   downwardly  from  the  base  of  the  seat   c u s h i o n .  

The  f l i e s   are  p u l l e d   through  the  a p e r t u r e   and  tu rned   around  the  edges  

t h e r e o f   to  l i e   a g a i n s t   the  unde r s ide   of  the  seat   pan  to  which  they  a r e  

secured   by  a  s u i t a b l e   number  of  screws  engaging  in to   spaced  holes   i n  

the  sea t   pan  base .   S u i t a b l e   washers   are  i n t e r p o s e d   between  the  f l i e s  

and  the  u n d e r s i d e   of  the  heads  of  the  screws  to  reduce  any  s t r a i n   on 

the  m a t e r i a l   of  the  f l i e s .   To  p rov ide   suppor t   for  the  base  of  t h e  

seat  cush ion ,   a.  n u m b e r  i f  r e s i l i e n t   s t r aps   28  extend  t r a n s v e r s e l y  

across  the  a p e r t u r e   27  and  are  a t t a c h e d   at  t h e i r   ends  to  the  sea t   pan  

base  in  a  manner  known  per  s e .  

It  w i l l   be  a p p r e c i a t e d   tha t   w h i l s t   a  s p e c i f i c   embodiment  of  a  

seat   cushion  and  a  method  of  p roduc ing   such  a  cushion  has  b e e n  

d e s c r i b e d   h e r e i n b e f o r e ,   t h i s   is  by  way  of  example  only  and  o ther   forms 

of  u p h o l s t e r e d   cush ions ,   for  e x a m p l e  v e h i c l e   seat   buck  squabs ,   c an  

also  be  produced  in  a  s i m i l a r   manner .  

It  w i l l   a l so   be  a p p r e c i a t e d   t h a t   va r ious   m o d i f i c a t i o n s   can  b e  

made  to  the  embodiment  desc r ibed   h e r e i n b e f o r e   wi thout   d e p a r t i n g   f rom 

the  scope  of  the  i n v e n t i o n .   For  example,  the  p o l y e t h e r   foam  blocks  may 
be  cut  or  moulded,  w h i l s t   s e p a r a t e   blocks  of  s u i t a b l e   shape  may  be  s u b -  

s t i t u t e d   for  the  U-shaped  block  23.  Also  the  seat   support   s t r u c t u r e  

may  be  of  d i f f e r e n t   c o n s t r u c t i o n .  



1.  A  method  of  making  a  seat  cushion  compr i s ing   the  s teps   o f  

assembl ing   a  main  r e s i l i e n t   p l a s t i c s   foam  block  with  at  l e a s t   one  s u b -  

s i d i a r y   r e s i l i e n t   p l a s t i c s   foam  block  to  provide   a  p e r i m e t e r   par t   o f  

the  cushion,   l o c a t i n g   a  top  t r im  cover  of  heat  we ldab le   m a t e r i a l   o v e r  

the  i n t ended   top  su r face   of  the  two  b l o c k s ,   l o c a t i n g   an  unde r s ide   t r i m  

cover  of  heat  weldable   m a t e r i a l   over  the  i n t e n d e d   u n d e r - p a r t s   and  

sides  of  the  b lock ,   h o l d i n g   at  l e a s t   one  of  the  covers  around  i t s  

p e r i m e t e r   and  heat  welding  the  u n d e r / s i d e   c o v e r  t o   the  top  cover  a r o u n d  

the  outer   pe r ime te r   of  the  foam  block  assembly  and  between  the  two 

foam  blocks  to  form  s e p a r a t e   pockets   between  the  t r im  covers  in  which  

the  foam  blocks  are  f i rmly   h e l d .  

2.  A  method  as  c laimed  in  claim  1  wherein  both  the  top  and  u n d e r /  

side  t r im  covers  are  held  around  t h e i r   p e r i m e t e r s   during  the  h e a t  

welding  o p e r a t i o n .  

3.  A  method  as  claimed  in  claim  1  or  claim  2  wherein  the  s u b -  

s i d i a r y   block  is  g e n e r a l l y   U-shaped  and  r ece ives   wi th in   the  U,  t h e  

main  b l o c k .  

4.  A  method  as  c la imed  in  claim  3  wherein   the  U-shaped  block  i s  

formed  in  one  p i e c e .  

5.  A  method  as  claimed  in  claim  3  wherein  the  U-shaped  block  i s  

formed  in  three   s e p a r a t e   p ieces   which  are  enc losed   in  a  s ing le   p o c k e t  

performed  between  the  top  and  u n d e r / s i d e   covers  when  the  covers  a r e  

heat  welded  t o g e t h e r .  

6.  A  method  as  claimed  in  any  of  the  p r e c e d i n g   claims  wherein  a t  

l e a s t   one  s t r i p   of  heat  welded  m a t e r i a l   is  heat  welded  to  the  u n d e r / s i d e  

tr im  cover  along  the  weld  between  the  two  foam  blocks   when  the  two 

covers  are  heat  welded  t o g e t h e r   for  anchor ing  the  cushion  in  a  b a s e  

f r a m e .  



7.  A  seat   cushion  as  claimed  in  any  of  the  p r e c e d i n g   c l a i m s  

wherein  the  heat  s e a l i n g   of  the  pe r ime te r   of  the  top  cover  to  t h e  

u n d e r / s i d e   cover  is  so  c a r r i e d   out  tha t   a  bead  of  the  m a t e r i a l   of  t h e  

t r im   cover  i s  f o r m e d   around  the  p e r i m e t e r   of  the  top  trim  c o v e r .  

8.  A  method  as  claimed  in  any  of  the  p r e c e d i n g   claims  w h e r e i n  

the  tr im  cover  is  mounted  on  a  r i g i d   base  frame  shaped  to  hold  the  t o p  

su r f ace   of  the  s u b s i d i a r y   foam  block  i n c l i n e d   upwardly  from  the  t o p  

su r f ace   of  the  main  b l o c k .  
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