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©  The  invention  relates  to  the  automatic  production  of 
spring  assemblies  for  cushions  or  mattresses  and  for  the 
mattresses  and  cushions  thereby  obtained.  It  also  relates  to  a 
number  of  processes  and  machines  for  this  automatic 
production  and  to  a  spring  collection  (17)  which  comprises  a 
spring  bandolier  (12)  wound  under  radial  pressure  onto  a 
spindle  (31). 

According  to  the  invention,  spring  bandoliers  (12),  com- 
prising  helicoidal  springs  (1)  encased  in  bags  (2),  are 
arranged  with  a  suitable  distribution  to  a  strip  which  is 
covered  at  its  underside,  resp.  upperside  with  a  flexible 
anchoring  sheet  (5)  resp.  (4)  so  as  to  locally  fix  a  part  of  the 
spring  bags  (2)  in  the  sheets.  Preferably  the  anchoring  sheets 
(4,  5)  comprise  a  wide-meshed  netting  (6)  that  is  at  least 
partially  embedded  in  an  elastomeric  material  (20).  The 
elastomeric  material  (20)  is  thereby  deposited  on  the  netting 
(6)  in  obliquely  arranged  strips  (54,  55  ...)  which  cross  each 
other. 
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The  i n v e n t i o n   r e l a t e s   to  s p r i n g   a s s e m b l i e s  

fo r   c u s h i o n s   or  m a t t r e s s e s   as  we l l   as  c u s h i o n s   o r  

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

mach ines   fo r   m a n u f a c t u r i n g   such  a s s e m b l i e s .  

S p r i n g   a s s e m b l i e s   c o m p r i s i n g   rows  of  a d j a c e n t   u p r i g h t  

h e l i c a l   s p r i n g s   are   w i d e l y   known.  C u r r e n t l y ,   fo r   l u x u r y  

m a t t r e s s e s   o f t e n   s p r i n g   a s s e m b l i e s   are  used   w h e r e b y  

each  s p r i n g   i s   e n c a s e d   w i t h i n   a  f a b r i c   bag.   These  b a g s  

then   p o s s e s s   common  v e r t i c a l   seams  wi th   the  a d j a c e n t  

s p r i n g   bags .   I n d e e d   e n c a s i n g   each  s p r i n g   in  a  b a g  

e n a b l e s   to  compress   the  m a t t r e s s   in  a  s u b s t a n t i a l l y  

n o i s e l e s s   manner  s i n c e   d i r e c t   f r i c t i o n   be tween   a d j a c e n t  

s p r i n g s   in  the  m a t t r e s s   is  p r e v e n t e d .   Today  such  s p r i n g  

a s s e m b l i e s   are  made  on  the  b a s i s   of  a  t ype   of  s p r i n g  

b a n d o l i e r   whereby  the   s p r i n g s   are  e n c l o s e d   in  a  f a b r i c  

s l e e v e   which  be tween   each  s u c c e s s i v e   s p r i n g   is  c l o s e d  

by  s t i t c h i n g   so  t h a t   the  s u c c e s s i v e   s p r i n g s   are  e n c a s e d  

w i t h i n   a  row  of  s e p a r a t e   bags .   This   s p r i n g   b a n d o l i e r   i s  

then   p l a c e d   in  z i g - z a g   f a s h i o n   on  the  bo t tom  s u r f a c e   o f  

the  s p r i n g   a s s e m b l y   to  be  formed  and  the   s u c c e s s i v e  

z i g - z a g   bag  rows  (or   s p r i n g   b a n d o l i e r s )   are  fo r   e x a m p l e  

c o n n e c t e d   by  means  of  a  sys tem  of  b i n d i n g   w i r e s   w h i c h  

ex t end   s u b s t a n t i a l l y   p a r a l l e l   to ,   and  h a l f w a y   b e t w e e n ,  

the  upper   s u r f a c e   and  the  bo t tom  s u r f a c e   of  the  a s s e m b l y .  

This   p r o d u c t i o n   method  u s u a l l y   r e q u i r e s   much  m a n u a l  

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

bags  wi th   s p r i n g s   may  become  d e f l e c t e d   l o c a l l y   so  t h a t  

the  normal  s p r i n g   a c t i o n   of  the  a s sembly   is  d i s t u r b e d  

at  t he se   l o c a t i o n s .   This   b a d l y   a f f e c t s   the  q u a l i t y   o f  

the  m a t t r e s s .   F u r t h e r m o r e ,   t h i s   p r o d u c t i o n   m e t h o d  



e n a b l e s   to  make  only   a s s e m b l i e s   in  which   the   s p r i n g   b a g s  

bags   are  h e l d   c l o s e   t o g e t h e r   by  means  of  b i n d i n g   w i r e s .  

I t   is  an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  o b v i a t e  

t h e s e   d r a w b a c k s   and  to  p r o v i d e   a  s p r i n g   a s s e m b l y   com-  

p r i s i n g   h e l i c a l   s p r i n g s   encased   w i t h i n   f a b r i c   b a g s  

and  which  can  be  a u t o m a t i c a l l y   made  at  c o n s t a n t   q u a l i t y  

w i t h o u t   l o c a l   s p r i n g   d i s t u r b a n c e s   and  whereby   the   p o s i -  

t i o n   of  the   s p r i n g   bags  in  the  a s s e m b l y   can  be  f r e e l y  

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

s p r i n g   bags   p l a c e d   in  a  s p r i n g   a s s e m b l y   a re   at  t h e i r  

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

a n c h o r e d   in  a  f l e x i b l e   and  a i r - p e r m e a b l e   a n c h o r i n g   s h e e t .  

Th is   s h e e t   w i l l   p r e f e r a b l y   compr i se   a  n e t t i n g   which  i s  

at  l e a s t   p a r t l y   embedded  in  an  e l a s t o m e r   m a t e r i a l .   The  

s h e e t   at  the   same  t ime  a l s o   behaves   or  f u n c t i o n s   as  a  

p r e s s u r e   d i s t r i b u t o r   f o r   the  m a t t r e s s   or  c u s h i o n .   T h i s  

and  o t h e r   f e a t u r e s   and  a d v a n t a g e s   of  the   a n c h o r i n g   s h e e t ,  

a l s o   wi th   r e g a r d   to  an  a u t o m a t i c   method  of  m a n u f a c t u r i n g  

the   a s s e m b l i e s   which   thus   becomes  p o s s i b l e ,   w i l l   now  b e  

f u r t h e r   c l a r i f i e d   by  means  of  a  number  of  e m b o d i m e n t s  

and  wi th   r e f e r e n c e   to  the  a d j o i n e d   d r a w i n g s .  

F i g u r e   1  is   a  p e r s p e c t i v e   view  of  a  s p r i n g   a s s e m b l y   w i t h  

f l e x i b l e   a n c h o r i n g   s h e e t   at  the   u p p e r   and  u n d e r -  

s i d e s .  

F i g u r e   2  is   a  p l an   view  of  a  s p r i n g   a r r a y   in  the   a s s e m b l y .  

F i g u r e  3   i s   a  view  of  a  c o m p o s i t i o n   of  a  m a t t r e s s   c o r e  

by  means  of  p a r t i a l   s p r i n g   a s s e m b l i e s .  

F i g u r e   4  i s   a  s c h e m a t i c   s ide   view  of  a  mach ine   or  a p p a -  

r a t u s   fo r   the   c o n t i n u o u s   m a n u f a c t u r e   of  s p r i n g  

a s s e m b l i e s .  

F i g u r e   5  is   a  p l an   view  of  the  i n s t a l l a t i o n   a c c o r d i n g  

to  F i g u r e   4 .  

F i g u r e   6  is   a  view  of  a  b i c o n i c a l   s p r i n g .  

F i g u r e   7  is   a  view  of  an  a l t e r n a t i v e   mach ine   fo r   c o n t i -  

nuous  m a n u f a c t u r e .  



F i g u r e   8  is   a  view  of  a  p a t t e r n   of  c r o s s i n g   e l a s t o m e r  

s t r i p s   on  the  s p r i n g   a s s e m b l y .  

The  s p r i n g   a s sembly   a c c o r d i n g   to  F i g u r e   1  c o m p r i s e s   t h e  

u s u a l   a d j a c e n t   and  u p r i g h t   s t e e l   w i re   s p r i n g s   1  h a v i n g  

a  w i re   d i a m e t e r   of  fo r   example  2  mm,  a  s p r i n g   d i a m e t e r  

of  a p p r o x i m a t e l y   65  mm,  and  f o r  e x a m p l e   f i v e   h e l i c a l  

wi re   c o i l s ,   and  whereby  each  s p r i n g   is   encased   in  f o r  

example  a  t e x t i l e   bag  2  which  p o s s e s s e s   s t i t c h e d   s e p a -  
r a t i o n   seams  3   wi th   the  a d j a c e n t   b a g s .   The  h e i g h t   of  t h e  

e n c l o s e d   s p r i n g s   is   a p p r o x i m a t e l y   11  cm  whereas   t h e i r  

h e i g h t   in  f u l l y   expanded  c o n d i t i o n   is   13  cm.  The  s p r i n g  

c o i l s   can  have  e i t h e r   a  c y l i n d r i c a l   s u r f a c e   of  r e v o l u -  

t i o n   or  e . g .   a  b i c o n i c a l   s u r f a c e   of  r e v o l u t i o n   as  shown 

in  f i g u r e   6  and  w h e r e i n   the   s p r i n g   c o i l . 3 0   wi th   t h e  

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

be tween   uppe r   and  u n d e r s i d e   of  the   s p r i n g .   The  b i c o n i c a l  

s p r i n g s   improve  the  n o i s e l e s s   c o m p r e s s i o n   of  the  a s s e m -  

b ly   b e c a u s e   the  c o n s e c u t i v e   c o i l s   make  l e s s   c o n t a c t   w i t h  

each  o t h e r   upon  a x i a l   c o m p r e s s i o n   than  is  the  case  w i t h  

c y l i n d r i c a l   s p r i n g s .   The  a n c h o r i n g   shee t   4,  r e s p e c t i v e -  

ly  5  is  f i x e d   to  the  upper   s i d e ,   r e s p e c t i v e l y   the  u n d e r -  

s i d e   of  the  s p r i n g   bags .   The  u p p e r s i d e s ,   r e s p e c t i v e l y  

the  u n d e r s i d e s   of  the  t e x t i l e   bags  are  at  l e a s t   p a r t i a l -  

ly  p r e s s e d   i n t o   t h e s e   s h e e t s   so  t h a t   a  s o l i d   c o n n e c t i o n  

is   a c h i e v e d   at  t h e s e   p l a c e s .   This   embedding  is  m o s t  

p r o n o u n c e d   in  t h o s e   p l a c e s   where  the  s p r i n g   ends  ( u p p e r -  

most ,   r e s p e c t i v e l y   bo t tommos t   s p i r a l   w i n d i n g )  r e s t  

a g a i n s t   the  s h e e t s   4,  r e s p e c t i v e l y   5,  however  w i t h o u t  

s e c u r i n g   the  s p r i n g   end  c o i l s   t h e m s e l v e s   in  the  a n -  

c h o r i n g   s h e e t s .   This  s t i m u l a t e s   k e e p i n g   the  s p r i n g s   i n  

t h e i r   i n i t i a l   p o s i t i o n s   in  the  s p r i n g   a s sembly   wi th   t h e  

r e s u l t   t h a t   the  m a t t r e s s   or  m a t t r e s s   a s sembly   may  b e  

r e p e a t e d l y   bent   w i t h o u t   t h a t   the   rows  of  bags  and  s p r i n g s  

t end   to  d e f l e c t ,   even  when  t h e r e   are  empty  i n t e r m e d i a t e  



s p a c e s   b e t w e e n   a d j a c e n t   rows  of  s p r i n g s .   This   i s   a n  

i m p o r t a n t   a d v a n t a g e   of  the   i n v e n t i o n ,   s i n c e   i t   m a k e s  

i t   p o s s i b l e   to  d e t e r m i n e   the  a r r a y   and  number  of  s p r i n g  

bags   per   m2  in  the  a s s e m b l y   as  d e s i r e d .  

The  a n c h o r i n g   s h e e t s   w i l l   p r e f e r a b l y   be  f l e x i b l e   i n  

o r d e r   to  make  i t   p o s s i b l e   to  f o l l o w   as  we l l   as  p o s s i b l e  

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

c o m p r e s s i o n   of  a d j a c e n t   s p r i n g s   ( in   o t h e r   words  to  s t i -  

m u l a t e   the  i n d e p e n d e n c e   of  each  s p r i n g ) .   Hence,   an  e l a s -  

t o m e r i c   s h e e t   must  be  p r e f e r r e d .   The  a n c h o r i n g   s h e e t s  

must  a l s o   be  a i r - p e r m e a b l e   in  o r d e r   to  a l low  the   s p r i n g  

a s s e m b l y   to  b r e a t h e .   I f   the   a n c h o r i n g   s h e e t s   a re   a i r  

t i g h t ,   t hey   may,  fo r   t h i s   p u r p o s e ,   be  p e r f o r a t e d   a t  

r e g u l a r   i n t e r v a l s .  

However ,   i t   i s   a l s o   p o s s i b l e   to  use  an  a n c h o r i n g   s h e e t  

w i th   m u l t i p l e   open  s p a c e s   or  composed  of  i n d e p e n d e n t  

s t r i p s   in  which  a  w i d e - m e s h e d   n e t t i n g   6  is   e m b e d d e d  

which  a l s o   forms  the  c o n n e c t i o n   be tween   the  s e p a r a t e  

s t r i p s .   I t   has  been  found  t h a t   a  p o l y u r e t h a n e   e l a s t o m e r  

l a y e r   wi th   a  t h i c k n e s s   of  at  l e a s t   1  mm,  a  w e i g h t   of  a t  

l e a s t   400  g  per   m2  of  s p r i n g   a s s e m b l y   s u r f a c e   and  w i t h  

embedded  w i d e - m e s h e d   p o l y p r o p e n e   yarn   n e t t i n g   s a t i s f a c -  

t o r i l y   meets   the  r e q u i r e m e n t s   t h e r e b y   a l l o w i n g   to  o m i t  

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

l a y e r s   on  s p r i n g   a s s e m b l i e s   ( e . g .   ca.  1  cm  t h i c k   n e e d l e  

f e l t ) .   This   r e s u l t s   in  a  l i g h t e r   c u s h i o n   or  m a t t r e s s ,  

on  the  one  hand,   and  more  i n d e p e n d e n t   s p r i n g   a c t i o n ,   on  

the  o t h e r   hand.   M o r e o v e r ,   the  a n c h o r i n g   s h e e t   was  v e r y  

s t r o n g   s i n c e   c r a c k s   or  c r e a s e s   or  o t h e r   wear  p h e n o m e n a  

did  not   occu r   a f t e r   r e p e a t e d   b e n d i n g .   The  meshes  in  t h e  

n e t t i n g   have  p r e f e r a b l y   a  mesh  s u r f a c e   be tween   0 ,10  cm 2 

and  0 ,50  am2  w h e r e a s   the   p e r c e n t a g e   of  f r e e   mesh  s u r -  

f ace   (empty  s p a c e s )   i s   be tween   r e a p .   50 %  and  75  %. 



The  e l a s t o m e r i c   m a t e r i a l   can  a l s o   be  a p p l i e d   in  n a r r o w  

s t r i p s   ( w i d t h   l e s s   t h a n t i   cm)  which  are   o b l i q u e l y  

o r i e n t e d   w i t h   r e s p e c t   to  the  warp  and  wef t   t h r e a d s   i n  

the  n e t t i n g .   These  s t r i p s   w i l l   p r e f e r a b l y   c r o s s   o v e r  

each  o t h e r   a c c o r d i n g   to  a  r e g u l a r   p a t t e r n   to  i m p a r t   a  

s u f f i c i e n t   d i m e n s i o n a l   s t a b i l i t y   to  the  n e t t i n g .   A 

q u a n t i t y   of  be tween   500  g/m2  and  700  g/m2  of  p o l y u r e -  

t hane   e l a s t o m e r   is  s u i t a b l e   as  i t   p r o v i d e s   s u f f i c i e n t  

s t a b i l i t y   and  s t r e n g t h   to  the  n e t t i n g   on  the  one  h a n d  

and  s u f f i c i e n t   a n c h o r i n g   spo t s   w i t h   the   s p r i n g   bag  r o w s  

on  the  o t h e r   hand,   whereas   at  the  same  t ime  the  s p r i n g s  
and  s p r i n g   bags   r e t a i n   s u f f i c i e n t   f r eedom  to  e x e r t  

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

n e i g h b o u r i n g   s p r i n g s .   Moreover ,   the   d i m e n s i o n a l   s t a b i -  

l i t y   of  the   s h e e t   does  not  j u s t   improve   i t s   f a v o u r a b l e  

b e h a v i o u r   as  p r e s s u r e   d i s t r i b u t o r   l a y e r ,   but  i t   is  a l s o  

n e c e s s a r y   f o r   the  easy  and  r e l i a b l e   f i x i n g   t r e a t m e n t   o f  

the  s p r i n g   a s s e m b l y   edges  in  foam  a f t e r w a r d s .   A c c o r d i n g  

to  a n o t h e r   embodiment ,   the  s h e e t s   4,  5  can  be  u n i t e d   on 

t h e i r   s i d e s   o p p o s i t e   to  t h a t   of  the  s p r i n g   bags  wi th   a  

c o n v e n t i o n a l   p r e s s u r e   d i s t r i b u t o r   l a y e r   such  as  a  n e e d l e  

f i b e r   f e l t   w i th   a  t h i c k n e s s   of  about   1  cm  and  a  w e i g h t  

of  about   1,2  kg/m2.  This  o f f e r s   the  a d v a n t a g e   t h a t   t h e  

thus   c o v e r e d   s p r i n g   assembly   r e s s e m b l e s   more  the  c o n -  

v e n t i o n a l   s p r i n g   a s s e m b l i e s   to  be  f i x e d   in  foam.  The  

f i b e r   f e l t   is   then   anchored   in  the  o b l i q u e l y   o r i e n t e d  

p o l y u r e t h a n e   s t r i p s   and  hence  s h e e t   4,  5  s e r v e s   as  a  

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

the  c o n v e n t i o n a l   p r e s s u r e   d i s t r i b u t o r .   An  e f f e c t   t h e r e -  

of  is  t h a t   the   c o n v e n t i o n a l   p r e s s u r e   d i s t r i b u t o r   no  

l o n g e r   s h i f t s   or  e x c e s s i v e l y   and  i r r e p a r a b l y   d e f o r m s  

( c r e a s e s ,   e x t e n d s )   l o c a l l y   e . g .   d u r i n g   w i n d i n g   up  o r  

f o l d i n g   of  the  a s sembly   or  in  the  m a t t r e s s   a r e a s   w h i c h  

are  most  l o a d e d   on  the  a v e r a g e .  



The  use  of  an  e l a s t o m e r i c   a n c h o r i n g   m a t e r i a l   as  e . g .  

p o l y u r e t h a n e   o f f e r s   in  i t s e l f   a l so   a  number  of  a d v a n -  

t a g e s   compared  to  the   use  of  a d h e s i v e s   as  g e n e r a l l y  

p r o p o s e d   in  the  p a s t .   A d h e s i v e s ,   a p p l i e d   as  l a y e r s   o r  

s t r i p s ,   o f t e n   have  i n s u f f i c i e n t   t e n s i l e   s t r e n g t h   a n d  

r e s i s t a n c e   a g a i n s t   r e p e a t e d   m e c h a n i c a l   l o a d i n g   ( s p r i n g  

a c t i o n )   so  t h a t   the  d i m e n s i o n a l   s t a b i l i t y   t h e r e b y  

s u f f e r s .   F u r t h e r   t hey   a re   s e n s i b l e   to  a g e i n g   and  t h e i r  

a d h e s i o n   c a p a c i t y   can  d e t e r i o r a t e   u n d e r   the  i n f l u e n c e  

of  h u m i d i t y   a n d / o r   t e m p e r a t u r e   ( h e a t e d   c u s h i o n s   o r  

m a t t r e s s e s ) .   F i n a l l y   p o l y u r e t h a n e   r u b b e r   o f f e r s   t h e  

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

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

F i g u r e   2  c l e a r l y   shows  the  empty  i n t e r m e d i a t e   s t r i p s   7 

be tween   s u c c e s s i v e   z i g - z a g   loops   of  the   s p r i n g   b a n d o l i e r  

nea r   the  head  end  8  and  f o o t   end  9  of  the   m a t t r e s s .   Due 

to  s a v i n g s   in  s p r i n g   bags  in  t h e s e   zones ,   the   m a t t r e s s  

can  be  made  l i g h t e r   and  l e s s   e x p e n s i v e .   This   does  n o t  

have  a  d i s a d v a n t a g e o u s   e f f e c t   on  the  q u a l i t y   of  t h e  

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

on  i t   is  a lways   in  the   midd le   of  the  m a t t r e s s .  

As  shown  in  F i g u r e   3,  the   i n v e n t i o n   a l s o   p e r m i t s   t o  

compose  p a r t i a l   a s s e m b l i e s   10  fo r   m a t t r e s s e s   w i th   a d a p -  

ted  s p r i n g   a r r a n g e m e n t   and  d e n s i t y .   A  number  of  t h e s e  

p a r t i a l   a s s e m b l i e s   can  then   be  combined  i n t o   a  m a t t r e s s  

of  d e s i r e d  -   f o r   example   n o n - s t a n d a r d  -   d i m e n s i o n s .   I f ,  

in  t h i s   way,  one  wants   to  make  a  f o l d i n g   m a t t r e s s ,   i t  

is   p o s s i b l e   to  i n s e r t   in  the   f o l d i n g   zone  11  a  f l e x i b l e  

and  r e s i l i e n t   m a t e r i a l   s t r i p ,   fo r   example  a  foam  r u b b e r  

s t r i p ,   which  can  be  c o m p r e s s e d   more  e a s i l y .   The  p a r t i a l  

a s s e m b l i e s   w i l l   p r e f e r a b l y   be  p o s i t i o n e d   in  such  a  way 
t h a t   at  l e a s t   one  of  t h e i r   edges  i s   embedded  in  t h e  

foam  of  e i t h e r   s t r i p   11  or  the  u p r i g h t   m a t t r e s s   c o n t o u r  



edge.   I t   i s   a l so   p o s s i b l e   to  p r o v i d e   two  or  more  

t r a n s v e r s e   foam  s t r i p s   11,  fo r   example   at  the  l e v e l   o f  

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

the  m a t t r e s s   edge  8  or  9.  This   type   of  m a t t r e s s e s   i s  

ab l e   to  f o l d   more  e a s i l y   t o g e t h e r   w i t h   the  m a t t r e s s  

s u p p o r t ,   the  l a t t e r   be ing   fo r   example   a  l a t h   g r i d   w i t h  

r a i s a b l e   head  end  ( e . g .   fo r   h o s p i t a l   b e d s ) .   P a r t i a l  

a s s e m b l i e s   wi th   s u i t a b l e   d i m e n s i o n s   can  of  c o u r s e   b e  

used  as  s p r i n g   cores   for   c u s h i o n s ,   e . g .   u s a b l e   f o r  

s e a t i n g   f u r n i t u r e .  

A  mach ine   for   the  a u t o m a t i c   m a n u f a c t u r e   of  t h e  

s p r i n g   a s s e m b l i e s   is  s c h e m a t i c a l l y   shown  in  F i g u r e s   4  

and  5.  He reby ,   s p r i n g   b a n d o l i e r s   12  are   l o c a t e d   i n  

s u b s t a n t i a l l y   p a r a l l e l   r e l a t i o n s h i p   and  c o n t i n u o u s l y  

p a s s e d   t h r o u g h   a  c o a t i n g   mach ine   13  fo r   p r e s s i n g  

the  u n d e r s i d e s   14  r e s p e c t i v e l y   the   u p p e r s i d e s   15  o f  

t h e s e   s t r i p s   i n t o   the  a n c h o r i n g   s h e e t   5,  r e s p e c t i v e l y   4 ,  

and  fo r   c o n s o l i d a t i n g   the  t hus   c o a t e d   a s semb ly   s t r i p   1 6 .  

I f   d e s i r e d ,   the  s t r i p   16  can  be  r o l l e d   up  which  m u s t  

p r e f e r a b l y   be  done  in  c o m p r e s s e d   c o n d i t i o n .  

The  s p r i n g   b a n d o l i e r s   12  can  be  fed  to  the  c o a t i n g   ma-  

c h i n e   13  i m m e d i a t e l y   a f t e r   m a n u f a c t u r e   or  can  be  unwound 

from  r o l l   p a c k e t s   17.  I n d e e d ,   i t   is   p o s s i b l e   to  r o l l  

up  the  m a n u f a c t u r e d   s p r i n g   b a n d o l i e r s   in  an  at  l e a s t  
31  

p a r t i a l l y   compres sed   c o n d i t i o n   on  a  s p i n d l e v i n t o   d i s c -  

shaped   or  c y l i n d r i c a l   p a c k e t s   17  whereby  the  v e r t i c a l  

axes  29  of  the  compressed   s p r i n g   c o i l s   (and  s e p a r a t i o n  

seams  3)  ex tend   in  a  s u b s t a n t i a l l y   r a d i a l   d i r e c t i o n   i n  

the  w i n d i n g .   These  compres sed   p a c k e t s ,   fo r   example  i n  

crimp  f o i l   p a c k i n g  -   take   but   l i t t l e   space   and  the  t h u s  

p r e p a r e d   s p r i n g   c o l l e c t i o n   can  be  e a s i l y   sh ipped   f r o m  

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

f a c t u r e r .   These  p a c k e t s y  a s   an  i n t e r m e d i a t e   p r o d u c t   f o r  



the  s p r i n g   a s s e m b l i e s ,   form  in  i t s e l f   an  e l emen t   of  t h e  

i n v e n t i o n   a l s o  :   they   can  be  used  f o r   compos ing   e i t h e r  

c o n v e n t i o n a l   s p r i n g   a s s e m b l i e s   or  p a r t i a l   a s s e m b l i e s  

a c c o r d i n g   t o  i t h e   i n v e n t i o n .  

I f   an  a u t o m a t i c   m a n u f a c t u r i n g   method  a c c o r d i n g   to  t h e  

i n v e n t i o n   is   a p p l i e d ,   then   the  r o l l   p a c k e t   17  can  b e  

unwound  from  a  p a y - o f f   bench  and  the  s p r i n g   b a n d o l i e r s   12 

can  be  g u i d e d   p a r a l l e l   and  at  s u i t a b l e   common  d i s t a n c e s  

be tween   two  c i r c u l a t i n g   c o n v e y o r   b e l t s   18  and  19  w h i l e  

add ing   the  a n c h o r i n g   s h e e t s   4  and  5.  These   s h e e t s   may 

c o m p r i s e   a  w i d e - m e s h e d   n e t t i n g   6  ( f o r   example  of  p o l y -  

p ropene   y a r n s ) .   An  a n c h o r i n g   s u b s t a n c e   20  i s   a p p l i e d  

on  the  c o n v e y o r   b e l t s   18  and  19  f o r   example  by  s p r a y i n g  

or  r a c k l i n g   or  r o l l i n g ,   i f   so  d e s i r e d   in  s t r i p s   a c c o r -  

d ing   to  a  g i v e n   p a t t e r n .   This   s u b s t a n c e   20  i s   s e l e c t e d  

in  such  a  way  t h a t   a f t e r   i t s   a p p l i c a t i o n   on  the  s p r i n g  

a s s e m b l y   i t   e a s i l y   r e l e a s e s   from  the   c i r c u l a t i n g   c o n -  

veyor   b e l t s .   As  an  example  of  such  a  c o m b i n a t i o n ,   a  

p o l y u r e t h a n e   r e a c t i o n   compound  can  be  a p p l i e d   on  t h e  

P . V . C . - c o n v e y o r   b e l t .   At  the  e n t r a n c e   of  the   c o a t i n g  
apparatus 13 the  u p p e r s i d e   15,  r e s p e c t i v e l y   the  u n d e r s i d e  

14,  c o n t a c t s   the  n e t t i n g   6  and  the  s u b s t a n c e   20  i s  

p r e s s e d   by  means  of  the   c o n v e y o r   b e l t s   t h r o u g h   t h e  

meshes  of  the   n e t t i n g s   6  i n t o   the  s u r f a c e s   14  and  15 

of  the  s p r i n g   bags  so  t h a t   the   l a t t e r   a re   at  l e a s t   p a r -  

t i a l l y   p r e s s e d   i n t o   the  a n c h o r i n g   s u b s t a n c e .   P r e f e r a b l y ,  

the  d i s t a n c e   be tween   the  c o n v e y o r   b e l t s   18  and  19  i n  

t h i s   c o a t i n g   zone  w i l l   be  s m a l l e r   than   the  h e i g h t   o f  

t h e s e   s p r i n g   bags  so  t h a t   the  s p r i n g s   a re   b r o u g h t   u n d e r  

s u f f i c i e n t   c o m p r e s s i v e   s t r e s s .   This   s t i m u l a t e s   p r e s s i n g  

the  s p r i n g   bags  i n t o   the  a n c h o r i n g   s u b s t a n c e ,   p a r t i c u -  

l a r l y   n e a r   the  a n n u l a r   c o n t a c t   a r e a   of  the   u p p e r m o s t  

and  b o t t o m m o s t   s p i r a l   w i n d i n g s   of  each  s p r i n g .  



The  thus  c o a t e d   a s sembly   s t r i p   then  c o n t i n u e s   t h r o u g h  

a  c o n s o l i d a t i o n   zone,  which ,   fo r   example ,   may  be  a  

t u n n e l   furnace 28 wherein  the  p o l y m e r i s a t i o n   t akes   p l a c e  

of  the  p o l y u r e t h a n e   r e a c t i o n   compound,  or the gelling when the  a n -  

c h o r i n g   s u b s t a n c e   20  c o m p r i s e s   a  r e s i n   t h a t   must  b e  

cured   at  h igh   t e m p e r a t u r e .   Next ,   the   conveyor   b e l t s  

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

4  and   5,  and  are   e v e n t u a l l y   c l e a n e d   by  means  of,   f o r  

example ,   r o l l e r   b r u s h e s   21  or  o t h e r   c l e a n i n g   m e a n s ,  
whi le   the  a s s e m b l y   s t r i p   16,  i f   n e c e s s a r y ,   w i l l   b e  

gu ided   v i a   a  c o o l i n g   t u n n e l   22  to  the  w i n d i n g   s p o o l  

23  where  i t   is  p r e f e r a b l y   r o l l e d   up  under   r a d i a l   p r e s -  

sure   a p p l i e d   by  a  c o u n t e r - p r e s s u r e   r o l l e r   24  so  t h a t  

the  s p r i n g   axes  ex tend   in  a  s u b s t a n t i a l l y   r a d i a l   d i r e c -  

t i o n   in  the  w i n d i n g .   This   c o u n t e r p r e s s u r e   r o l l e r   may 
fo r   example  be  e q u i p p e d   w i th   r a d i a l   p r o j e c t i o n s   25  t o  

p r i c k   h o l e s   t h r o u g h   at  l e a s t   one  a n c h o r i n g   l a y e r   when 

the  l a t t e r   would  compr i se   a  f u l l   l a y e r .   The  w o u n d - u p  

a s sembly   s t r i p  c a n   be  d e l i v e r e d   as  such  to  the  m a t t r e s s  

m a n u f a c t u r e r   who  can  then  cut  them  to  s i z e .  

As  shown  in  F i g u r e   5  the  d i s t a n c e   be tween   the  s p r i n g  
bandoliere 12 can  be  f r e e l y   a d j u s t e d   in  c o n f o r m i t y   w i t h  

the  d rawing   in  F i g u r e   2.  The  w id th   of  the  c o a t i n g   a p p a -  
ratus 13 may  t h e r e f o r e   be  s e l e c t e d   in  a c c o r d a n c e   wi th   t h e  

l e n g t h   26  of  a  m a t t r e s s ,   and  the  a s s e m b l y   s t r i p   can  b e  

cut  t r a n s v e r s a l l y   each  time  at  a  d i s t a n c e   equal   to  t h e  

r e q u i r e d   m a t t r e s s   wid th   27,  e i t h e r   for   s i n g l e   or  d o u b l e  

beds .   In  o r d e r   not   to  l oose   a  s p r i n g   row  when  c u t t i n g  

the  s t r i p  t r a n s v e r s a l l y ,   the  m a n u f a c t u r e   of  the  s p r i n g  

l a y e r   can  be  programmed  in  such  a  way  t h a t   t h e r e   is  a n  

empty  bag  a f t e r   each  i n t e r v a l   equal   to  the  d e s i r e d  

m a t t r e s s   wid th   27.  The  s p r i n g   b a n d o l i e r s "  a r e   then   g u i d e d  

s y n c h r o n o u s l y   t h r o u g h   the  c o a t i n g   apparatus 13 so  t h a t   a l l  

empty  bags  are  l o c a t e d   in  the  same  t r a n s v e r s e   r o w .  



The  a n c h o r i n g   s h e e t   at  the  u p p e r s i d e   and  u n d e r s i d e   o f  

the  s p r i n g   a s s e m b l y   a l so   makes  t h a t   the   m a t t r e s s   h a s  

a  p r e d e t e r m i n e d   and  c o n s t a n t   t h i c k n e s s   a c r o s s   i t s   s u r -  

f a c e .   A  s p r i n g   a s s e m b l y   not  a n c h o r e d   a c c o r d i n g   to  t h e  

i n v e n t i o n   i n d e e d   g e n e r a l l y   p o s s e s s e s   an  uneven   s u r f a c e  

so  t h a t   i t   i s   n e c e s s a r y   to  t u f t   c o n v e n t i o n a l   l u x u r y  

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

p r e s s u r e   d i s t r i b u t o r s   (and  m a t t r e s s e s   p a d d i n g   b e t w e e n  

p r e s s u r e   d i s t r i b u t o r   and  m a t t r e s s   c o v e r ) .   The  c o n s t a n t  

and  c o n t r o l l e d   d i s t a n c e   be tween   f a c i n g   t u f t   k n o t s   a t  

the  u n d e r s i d e   and  u p p e r s i d e   of  the  m a t t r e s s   g u a r a n t e e  

a  c o n s t a n t   m a t t r e s s   t h i c k n e s s .   By  the  a p p l i c a t i o n   o f  

the  i n v e n t i o n   t h i s   t u f t i n g   o p e r a t i o n   t h r o u g h o u t   t h e  

f u l l   t h i c k n e s s   of  the   m a t t r e s s   can  be  o m i t t e d ,   w h i c h  

is  an  a d d i t i o n a l   a d v a n t a g e .  

The  m a t t r e s s   p a d d i n g   be tween   the  a n c h o r i n g   s h e e t   a n d  

the  m a t t r e s s   t i c k i n g   cove r   w i l l   p r e f e r a b l y   be  so  s e -  

l e c t e d   t h a t   i t   does  not   p roduce   n o i s e   i n  

case   of  l o c a l   c o m p r e s s i n g   (or   r u b b i n g )   on  the   a n -  

c h o r i n g   s h e e t .   I t   has  been  found  t h a t   a  v e r y   p o r o u s  
web  of  p o l y a c r y l   f i b e r s   ( t h i c k n e s s   a p p r o x i m a t e l y   5  cm) 

used  as  an  i n s o n o r i s a t i o n   l a y e r   on  a  p o l y u r e t h a n e  

a n c h o r i n g   s h e e t   meets   t h i s   r e q u i r e m e n t .  

In  a n o t h e r   method  of  making  the  s p r i n g   a s s e m b l y ,   i t   i s  

p o s s i b l e   to  t ake   only   one  s p r i n g   b a n d o l i e r   12  and  t o  

d e p o s i t   i t   c o n t i n u o u s l y   in  a  z i g - z a g   or  s e r p e n t i n e  

p a t t e r n   on  an  u n d e r m o s t   conveyor   b e l t   w h i l e   j o i n i n g   a  

c o n t i n u o u s l y   d e l i v e r e d   f l e x i b l e   a n c h o r i n g   s h e e t   5  a s  
d e s c r i b e d   above .   At  the  same  t ime  or  somewhat  f u r t h e r  

in  the  p r o c e s s i n g   l i n e ,   a  s i m i l a r   a n c h o r i n g   s h e e t   4  c a n  

be  a p p l i e d   and  p r e s s e d   on  the  s e r p e n t i n e .   An  a p p a r a t u s  

to  c a r r y   out  t h i s   method  is   shown  in  f i g u r e   7  and  i t s  

s t r u c t u r e   and  o p e r a t i o n   w i l l   be  c l a r i f i e d   b e l o w .  



The  s p r i n g   b a n d o l i e r   12  is  d e l i v e r e d   from  a  supply   s t o c k ,  

e . g .   a  wound  s p r i n g   pack  17  and  is   c o n t i n u o u s l y   a n d  

c r o s s w i s e   i n t r o d u c e d   by  means  of  a  f e e d i n g   dev i ce   a c c o r -  

d ing   to  a  z i g - z a g   p a t t e r n   in  the  n ip   33  be tween   an  u p p e r  

conveyo r   b e l t   18  and  a  lower   c o n v e y o r   b e l t   19  which  c o n -  

s t i t u t e   t o g e t h e r   the  c o a t i n g   a p p a r a t u s   13.  The  c r e s t s   34 

of  the  z i g - z a g   p a t t e r n   t h e r e b y  c o n s t i t u t e   both   l o n g i t u -  

d i n a l   edges  35  of  the  s p r i n g   a s s e m b l y   s t r i p   16.  At  t h e  

same  t ime  the  a n c h o r i n g   s h e e t s   4  and  5  are   d e l i v e r e d   o v e r  
the  c o n v e y o r   b e l t s   18,  19  and  p r e s s e d   onto  the  in  z i g - z a g  

p a t t e r n   d e p o s i t e d   s p r i n g   rows.   The  a p p a r a t u s   for   d e p o -  

s i t i n g   the  s p r i n g   b a n d o l i e r   12  in  z i g - z a g   p a t t e r n   com- 

p r i s e s   a  c a r r i a g e   36  which  is   moved  back  and  f o r t h   o v e r  

r a i l s   37  in  the  v i c i n i t y   of  the  c o a t i n g   machine  13.  Two 

cha in   c o n v e y o r s   38,  f a c i n g   each  o t h e r ,   are  mounted  on 

c a r r i a g e   36  a n d  t h e y   are  d r i v e n   so  as  to  push  the  b a n -  

d o l i e r   12  in  a  c o n n e c t e d   g u i d i n g   c h a n n e l   39  to  the  n i p  

33  of  the  c o a t i n g   mach ine .   The  c h a i n   c o n v e y o r s   38  a r e  

p r o v i d e d   at  t h e i r   o u t s i d e s   w i th   r i b s   51  which  are  a r r a n -  

ged  at  a  mutua l   d i s t a n c e   so  t h a t   c o n s e c u t i v e   s p r i n g  

p o c k e t s   2  are  c a t c h e d   each  t ime  b e t w e e n   f o u r   s y n c h r o -  

n o u s l y   t r a v e l l i n g   r i b s   51.  C o n v e y o r - b e l t s   42  are  a l s o  

mounted  at  the  upper   and  u n d e r s i d e   of  c h a n n e l   42 ;   t h e y  

compress   the  s p r i n g   b a n d o l i e r   12  p r o g r e s s i v e l y   to  e . g .  

one  t h i r d   of  i t s   i n i t i a l   h e i g h t   d u r i n g   i t s   fo rward   move-  

ment  to  the  n ip   33.  The  d r i v i n g   motor   47  of  c o n v e y o r s  

38  and  b e l t s   42  is  m u t u a l l y   c o u p l e d  ;   i t   is  a l so   a d j u s t e d  

to  the  d r i v i n g   of  c a r r i a g e   36  by  motor   60.  A  p r o t e c t i o n  

s l e e v e   43  is   a r r a n g e d   over  the  e x i t   of  channe l   39  a n d  

b e l t s   42.  The  e x i t   of  channe l   39  t hus   moves  back  a n d  

f o r t h   in  the  nip  33  and  i n t r o d u c e s   p r o g r e s s i v e l y   one  

c ro s s   row  in  z i g z a g   a f t e r   the  o t h e r   be tween   s h e e t s   4  a n d  

5  which  are  s u p p o r t e d   by  the  s t e p w i s e   p r o g r e s s i n g   b e l t s  

18  r e s p .   19.  The  b e l t s   18  and  19  move  on  one  s tep   o r  

i n c r e m e n t   each  time  a  new  z i g - z a g   row  is  i n t r o d u c e d .  



S u b s e q u e n t l y   the  t r a v e l l i n g   d i r e c t i o n   of  c a r r i a g e   36 

and  c h a n n e l   39  r e v e r s e s   and  a  new  z i g - z a g   row  is  i n t r o -  

duced .   As  m e n t i o n e d   above  the  l e n g t h   of  each  row  s h a l l  

c o r r e s p o n d   to  the  l e n g t h   26  of  the  m a t t r e s s   to  be  m a d e .  

When  the  a s s e m b l y   s t r i p   16,  d e l i v e r e d   by  the   c o a t i n g  

machine   13,  is   not   wound  up,  i t   can  be  t r a n s v e r s e l y   c u t  

be tween   two  s u b s e q u e n t   z i g - z a g   rows.   The  s h e e t s   4  and  5 

are   h e r e b y   cut   and  a l so   b a n d o l i e r   12  at  the  l e v e l   o f  

p o c k e t s   40  at  the  c r e s t   of  the  s e r p e n t i n e .   The  p r o c e s s  

c o m p r i s i n g   the  z i g - z a g   i n t r o d u c t i o n   of  the  b a n d o l i e r   12 

o f f e r s   the  a d v a n t a g e ,   in  c o m p a r i s o n   to  the  p r o c e s s   d e s -  

c r i b e d   above ,   t h a t   only  one  or  two  s p r i n g   p o c k e t s   40 

per   s p r i n g   a s s e m b l y   have  to  be  cut  and  t h a t   p r o g r a m m i n g  

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

d o l i e r s   can  be  d e l e t e d .  

C u t t i n g   of  s t r i p   16  can  be  c a r r i e d   out  in  a  c o n v e n t i o n a l  

manner  by  c o m p r e s s i n g   a  t r a n s v e r s e   zone  of  s t r i p   16  a t  

bo th   s i d e s   of  the  c u t t i n g   l i n e   41  ( f i g u r e   8)  to  be  made 

and  by  c u t t i n g   b o t h   the  uppe r   and  l ower   a n c h o r i n g   s h e e t  

be tween   a  h o r i z o n t a l l y   a r r a n g e d   and  up  and  down  m o v a b l e  

k n i f e   and  a  c o u n t e r p l a t e .   This   c u t t i n g   a c t i o n   can  at  t h e  

same  t ime  out  up  and  remove  the  s p r i n g s   in  p o c k e t s   40  s o  

as  to  c o m p l e t e   the  s e p a r a t i o n   b e t w e e n   c o n s e c u t i v e   s p r i n g  

a s s e m b l i e s .   The  p r o v i s i o n   of  two  or  even  t h r e e   s p r i n g  

p o c k e t s   40  in  eve ry   t r a n s i t i o n   zone  be tween   two  c o n s e -  

c u t i v e   s p r i n g   a s s e m b l i e s   to  be  s e p a r a t e d   is   u s e f u l   when 

i t   is   d e s i r e d   t h a t   the  a n c h o r i n g   s h e e t s   4  and  5  e x t e n d  

somewhat  beyond  the   s p r i n g   rows  at  the   p e r i p h e r y   of  t h e  

a s s e m b l y .   These  e x t e n d i n g   edges  of  the   a n c h o r i n g   s h e e t s  

4  and  5  can  then   be  f o l d e d   v e r t i c a l l y   and  c o n s t i t u t e   a  

r e i n f o r c e m e n t   of  the  u p r i g h t   edges  of  the   s p r i n g   a s s e m -  

b l y .   In  t h i s   way  r e i n f o r c i n g   the   a s s e m b l y   edges  b y  

means  of  a  more  e x p e n s i v e   foaming   p r o c e s s   can  be  d e l e t e d .  



The  c o a t i n g   of  n e t t i n g   6  wi th   o b l i q u e l y   o r i e n t e d   e l a s -  

t o m e r i c   s t r i p s   54,  55  ( f i g u r e   8)  is  e . g .   done  b y  

p o u r i n g   the  e l a s t o m e r i c   r e a c t i o n   compound  from  p o u r i n g  
n o z z l e s   45  r e s p .   46  which  move  t r a n s v e r s e l y   back  and  

f o r t h   over  b e l t s   18  r e s p .   19.  This   t r a n s v e r s e   movement 

can  be  l i n k e d   to  the  t r a n s v e r s e   movement  of  c a r r i a g e   3 6 .  

The  n o z z l e s   45,  46  make  f u r t h e r   s i m u l t a n e o u s l y   an  o s c i l -  

l a t i n g   movement  p e r p e n d i c u l a r   to  t h i s   t r a n s v e r s e   move-  

ment.   By  t h i s   c o m b i n a t i o n   of  m o v e m e n t s  a n   e l a s t o m e r i c  

s t r i p   54  w i th   u n d u l a t e d   form  and  w i th   a  s t r i p   width   o f  

e . g .   1  cm  is   l a i d   down  on  the  n e t t i n g   6.  This   wave  l i n e  
f u r t h e r   on  

54  c o v e r s  a   t r a n s v e r s e   band  r e g i o n   c o m p r i s i n g   and  f i x i n g  

a  number  of  z i g - z a g   s p r i n g   rows  ( e . g .   f o u r ) .   The  f e e d i n g  
dev i ce   fo r   the  b a n d o l i e r   12  f u r t h e r   d e p o s i t s   a  s m a l l e r  

number  of  z i g - z a g   rows  ( e . g .   two  or  t h r e e )   w i t h o u t  

p o u r i n g   a c t i o n   by  the  n o z z l e s   45,  46.  Dur ing   the  n e x t  

d e p o s i t i o n   of  a  s p r i n g   row  the  n o z z l e s   d e p o s i t   a  n e x t  

u n d u l a t e d   s t r i p   55.  This  method  a p p l i e s   when  the  r e a c t i o n  

t ime  of  the  compound  to  be  l a i d   down  is   s u f f i c i e n t l y   s l o w  

to  a l low  a  p e r i o d i c   s top   of  p o u r i n g   w i t h o u t   i n t e r m e d i a t e  

f l u s h i n g .   The  p o u r i n g   a p p a r a t u s   is   a d j u s t e d   such  t h a t  

every   wave  t r o u g h   52  of  the  p r e c e d i n g   l i n e   54  is  c r o s s e d  

by  a  wave  c r e s t   53  of  the  next   l i n e   55  as  shown  in  f i -  

gure  8.  These  o v e r l a p p i n g   zones  f a v o u r   the  c r o s s w i s e   a n -  

c h o r i n g   of  the  s p r i n g   rows  in  the  a s s e m b l y   16  and  t h e  

d i m e n s i o n a l   s t a b i l i t y   of  s h e e t s   4  and  5.  The  o s c i l l a t i o n  

of  the  p o u r i n g   n o z z l e s   be tween   wave  c r e s t s   and  wave 

t r o u g h s   is  d r i v e n   and  gu ided   by  c o n v e n t i o n a l   m e c h a n i c a l  

means  50  mounted  in  the  n o z z l e   c a r r i e r   4 9 .  

When  the  r e a c t i o n   t ime  of  the  compound  to  be  used  d o e s  

not  a l low  a  p e r i o d i c   shut   o f f   of  the  p o u r i n g   a c t i o n   a n d  

thus   the  p o u r i n g   n o z z l e s   have  to  work  c o n t i n u o u s l y ,   t h e n  

the  t r a n s v e r s e   movement  of  n o z z l e s   45,  46  over  b e l t s   18 ,  

19  w i l l   be  s lower   than   t h a t   of  c a r r i a g e   36.  Assuming  



t h a t   t h i s   movement  i s   t w i c e   as  s low,  then  the  b e l t s   1 8 ,  

19  w i l l   c o n t i n u e   t u r n i n g   over   a  w i d t h   of  one  s p r i n g   row 

each  t ime  the  n o z z l e   t r a v e l s   a l ong   one  h a l f   of  the  e n -  

t i r e   t r a n s v e r s e   d i s t a n c e   over   b e l t s   18,  19.  To  have  t h e  

c r e s t s   ( r e s p .   t r o u g h s )   of  the   same  wave  a l i g n e d   over   t h e  

whole  w i d t h   of  the  mach ine   13  the  n o z z l e s   w i l l   have  t o  

s h i f t   once  v e r t i c a l l y   over   a  w i d t h   of  one  s p r i n g   row 

d u r i n g   t h e i r   movement  a c r o s s   the  machine   w id th   each  t i m e  

a  second  z i g - z a g   row  is  i n t r o d u c e d .   The  s h i f t   of  t h e  

n o z z l e s   is  gu ided   by  the   means  50  in  the  n o z z l e   c a r r i e r s  

49.  These  means  50  w i l l   f u r t h e r   have  to  c a r r y   out  a  
s u i t a b l e   movement  c o r r e c t i o n   of  the   n o z z l e s   when  t h e y  

r e v e r s e   over   the  b e l t s   18,  19  in  the  o p p o s i t e   d i r e c t i o n  

to  the  e f f e c t   of  d e p o s i t i n g   a  new-kave  l i n e   which  c r o s s e s  

or  o v e r l a p s   the  p r e v i o u s   l i n e   in  the  r i g h t   way  as  i l l u s -  

t r a t e d   in  f i g u r e   8.  This   c o r r e c t i o n   w i l l   thus   c o m p r i s e  

a  phase   s h i f t   over  h a l f   the   wave  l e n g t h   ( £ / 2 )   on  the  o n e  
hand  and  a  p e r p e n d i c u l a r   s h i f t   in  the  r i g h t   s ense   o v e r  

a  w i d t h   of  two  s p r i n g   rows  on  the   o t h e r   hand.   The  

s t e e r i n g   or  g u i d i n g   of  the  n o z z l e s   by  means  50  i s   t h u s  

c o u p l e d   to  the  d r i v i n g   by  motor   58  of  the  s t e p w i s e   t u r -  

n ing   movement  of  b e l t s   18  and  19  on  the  one  hand  and  o f  

the  back  and  f o r w a r d   movement  of  the   n o z z l e s   a c r o s s   t h e  

machine   13  on  the  o t h e r   hand  and  on  which  movement  t h e  

d r i v i n g   a c t i o n   fo r   o s c i l l a t i n g   the  n o z z l e   is   s u p e r p o s e d .  

The  t r a n s v e r s e   movement  back  and  f o r t h   over  the  m a c h i n e  

13  is  s t e e r e d   by  a  c o n v e y o r   b e l t   59  r u n n i n g   in  a  r e c t a n -  

g u l a r   p a t h ,   d r i v e n   by  motor   44  and  to  which  b e l t   t h e  

n o z z l e   c a r r i e r s   49  a re   l i n k e d   w h i l e   t r a v e l l i n g   o v e r  

h o r i z o n t a l   r a i l s   56.  The  b e l t   59  moves  back  and  f o r t h  

( a r row  57)  whereby  the  n o z z l e s   t r a v e l   in  mutua l   o p p o -  
s i t e   d i r e c t i o n   from  one  ex t reme   p o s i t i o n   ( r i g h t   s i de   o f  

the   machine  13)  to  the  o t h e r   ex t reme   p o s i t i o n   ( l e f t  

s i d e ) .   The  r e c t a n g u l a r   pa th   is  p r e f e r a b l y   of  a  g r e a t e r  
w id th   than  the  c o a t i n g   machine   13  and  so  e n a b l e s   t h e  



n o z z l e s   to  move  in  t h e i r   ex t reme   p o s i t i o n s   beyond  t h e  

s ide   edges  35  of  the  s p r i n g   a s sembly   s t r i p   16  and  b e y o n d  

the  machine  s ide   edges .   This   e n a b l e s   to  f l u s h   or  r i n s e  

the  n o z z l e s   45,  46  i f   needed   in  t h e i r   ex t reme  p o s i t i o n s  

a b o v e  r i n s i n g   c o n t a i n e r s   which  are  a r r a n g e d   at  a  s u i -  

t a b l e   p o s i t i o n   at  bo th   s i d e s   of  the  c o a t i n g   a p p a r a t u s   1 3 .  

E x a m p l e  

A  s p r i n g   b a n d o l i e r   12  as  d e s c r i b e d   above,   c o m p r i s i n g  

s t e e l   wi re   s p r i n g s   wi th   a  s p r i n g   d i a m e t e r   of  65  mm  was  

d e l i v e r e d   from  a  s p r i n g   p a c k e t   17  c o m p r i s i n g   a p p r o x i m a -  

t e l y   10 .500  s p r i n g s   fo r   25  s p r i n g   a s s e m b l i e s   ( s i n g l e   b e d  

m a t t r e s s e s ) .   The  s p r i n g   c o l l e c t i o n   was  in  p a c k e t   17 

wound  under   p r e s s u r e   onto  a  c y l i n d r i c a l   s p i n d l e   31  w i t h  

a  d i a m e t e r   of  30  cm.  This   s p i n d l e   had  a  l e n g t h   of  1,2  m 

and  end  f l a n g e s   wi th   a  d i a m e t e r   of  1  m.  The  p a c k e t   17 

had  a  we igh t   of  300  kg.  The  s p r i n g   b a n d o l i e r   12  was  t h e n  

d e l i v e r e d   wi th   a  speed  of  30  m/min.  v ia   a  s t ock   a c c u m u -  

l a t i o n   ( l o o s e l y   a r r a n g e d   b a n d o l i e r   l e n g t h   of  about   2 . 0 0 0  

s p r i n g s )   be tween   c o n v e y o r s   38  and  s u b s e q u e n t l y   a x i a l l y  

somewhat  compres sed   be tween   b e l t s   42  and  d e l i v e r e d  

t h r o u g h   the  c h a n n e l   39  towards   nip  33  in  z i g - z a g   l i n e .  

A  s p r i n g   a s sembly   16  was  in  t h i s   way  d e l i v e r e d   at  t h e  

e x i t   of  the  machine  13,  c o m p r i s i n g   s i n g l e   bed  m a t t r e s s e s  

wi th   a  l e n g t h   of  2  m,  a  w id th   of  1  m  and  wi th   e a c h  

f i f t e e n   z i g - z a g   s p r i n g   rows.   The  a n c h o r i n g   s h e e t s   4,  5 

were  a l so   i n t r o d u c e d   in  the  nip  33.  For  t h i s   pu rpose   a  

p o l y p r o p y l e n e   yarn   n e t t i n g   6  ( t ype   PROMON  PP213  -   mesh  

s u r f a c e   about   0,3  cm2)  was  unwound  and  combined  wi th   a  

n e e d l e   f e l t   48  from  c o t t o n   f i b e r s   n e e d l e d   onto  a  f l e x i -  

b le   foam  l a y e r   wi th   a  t h i c k n e s s   of  7  mm,  which  f e l t   48 

had  a  we igh t   of  1,25  kg/m2.  The  n e e d l e   f e l t   48  was  

d e l i v e r e d   a g a i n s t   b e l t s   18  and  19  and  the  n e t t i n g   6  on  

top  t h e r e o f .   Dur ing  the  s t e p w i s e   p r o g r e s s i n g   of  t h e s e  

combined  p r e s s u r e   d i s t r i b u t i o n   l a y e r s   6  -  4 8   u n d e r n e a t h  



the  n o z z l e s   45  and  46,  a  wave  s t r i p   54  from  e l a s t o m e r i c  

m a t e r i a l   was  d e p o s i t e d   as  d e s c r i b e d   above .   The  wave  

s t r i p   had  a  wave  a m p l i t u d e   a  of  115  mm  and  a  wave  
l e n g t h  e   of  300  mm.  The  e l a s t o m e r i c   m a t e r i a l   c o n s i s t e d  

of  a  p o l y o l   d i i s o c y a n a t e   r e a c t i o n   compound  of  the  t y p e  

E l a s t o c o a t   C6935  TEX  (BASF -  E l a s t o g r a n ) .   These  e l a s t o -  

mer ic   s t r i p s   54,  55  . . .   p a r t i a l l y   p e n e t r a t e d   the  m e s h e s  

of  the  n e t t i n g   6  onto  the  f e l t   l a y e r   48  so  t h a t   a  m u t u a l  

c o n n e c t i o n   b e t w e e n   bo th   l a y e r s   was  a c h i e v e d .   Two  z i g - z a g  

rows  were  i n t r o d u c e d   d u r i n g   the  d e p o s i t i o n   of  a  wave  

s t r i p   54  and  a  new  wave  s t r i p   55  was  l a i d   down  at  e v e r y  
i n t r o d u c t i o n   of  a  t h i r d   z i g - z a g   row.  The  a m p l i t u d e   o f  

the  wave  s t r i p   was  d e t e r m i n e d   so  t h a t   eve ry   wave  s t r i p  

c o v e r e d   on  the  a v e r a g e   fou r   z i g - z a g   rows  and  t h a t   t h e  

c r o s s i n g   d i s t a n c e   be tween   wave  c r e s t s   53  and  wave  t r o u g h s  

52  of  each  p a i r   of  c o n s e c u t i v e   wave  s t r i p s   a p p r o x i m a t e d  

the  w id th   of  one  s p r i n g   row.  The  we igh t   of  e l a s t o m e r i c  

m a t e r i a l   was  550  g/m2  s u r f a c e   of  s p r i n g   a s s e m b l y .   The  

c u r i n g   t e m p e r a t u r e   in  the  oven  28  was  abou t   65°C  a n d  

the  c u r i n g   t ime  about   8  m i n .  

The  s p r i n g   a s s e m b l y   s t r i p   16  so  c o v e r e d   was  s u b s e q u e n t l y  

t r a n s v e r s e l y   cut  to  the  d e s i r e d   w i d t h   of  s i n g l e   b e d  

m a t t r e s s e s   and  each  m a t t r e s s   c o m p r i s e d   about   440  s p r i n g  

bags  2  of  which  on  the  a v e r a g e   abou t   40  to  45 %  w e r e  

l o c a l l y   a n c h o r e d   at  t h e i r   u n d e r s i d e s   14  r e s p .   t h e i r  

u p p e r s i d e s   15  in  shee t   4  r e s p .   5.  The  s p r i n g   a s s e m b l y  

was  s u b j e c t e d   to  450 .000   c o m p r e s s i o n   c y c l i   (150  c y c l i  

per   m i n u t e )   as  f o l l o w s .   Two  f l a t   s q u a r e   p l a t e s ,   e a c h  

h a v i n g   a  s ide   of  35  mm  were  put  on  the  s p r i n g   a s s e m b l y  

midway  be tween   the  l o n g i t u d i n a l   edges  of  the  a s s e m b l y  

and  in  a  manner  t h a t   a  t r a n s v e r s e   a s s e m b l y   edge  of  20  cm 

was  l e f t   u n c o v e r e d   bo th   at  the  head  end  and  at  the  f o o t  

end.  Both  p l a t e s   were  s i m u l t a n e o u s l y   and  r e p e t i t i v e l y  

l owered   to  a  l e v e l   t h a t   the  s p r i n g s   were  p r a c t i c a l l y  



c o m p l e t e l y   c o m p r e s s e d   ( t o t a l   compres sed   t h i c k n e s s   u n d e r  

each  p l a t e   was  about   38  mm).  By  t h i s   a c t i o n   a  bu lge   was 

c r e a t e d   each  t ime  in  the  a s sembly   be tween   the  two  p l a t e s  

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

b ly   r e g i o n .   The  a s s e m b l y   showed  no  v i s i b l e   damage  o r  

wear  a f t e r   t h i s   heavy  t e s t .  

A l though   the  i n v e n t i o n   has  been  d e s c r i b e d   wi th   r e f e r e n c e  

to  some  p r e f e r r e d   embodiment s ,   i t   i s   not  c o n s i d e r e d   t o  

be  l i m i t e d   t h e r e t o .   For  the  m a n u f a c t u r e   of  s p r i n g   a s -  

s e m b l i e s   fo r   c u s h i o n s   for   i n s t a n c e ,   s p r i n g s   w i l l   b e  

used  which  are  c o m p r e s s e d   to  a  h i g h e r   degree   in  s p r i n g  

bags  with  a  h e i g h t   of  about   8  cm.  This   and  o t h e r   v a r i a n t s  

of  the  i n v e n t i o n   are  thus   c o n s i d e r e d   to  be  cove red   b y  

the  c l a ims   b e l o w .  



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

c o m p r i s i n g   a d j a c e n t ,   u p r i g h t   h e l i c a l   s p r i n g s   (1)  w h e r e b y  

each  s p r i n g   (1)  is   e n c a s e d   w i t h i n   a  bag  (2)  and  w h e r e b y  

each  bag  (2)  p o s s e s s e s   a  common  v e r t i c a l   seam  (3)  w i t h  

each  a d j a c e n t   s p r i n g   bag,   c h a r a c t e r i z e d   in  t h a t   t h e  

u p p e r s i d e s   a n d / o r   the  u n d e r s i d e s ,   of  a  p a r t   of  t h e  

s p r i n g   bags  (2)  are   l o c a l l y   a n c h o r e d   in  a  f l e x i b l e   a n -  

c h o r i n g   shee t   (4 ) ,   r e s p e c t i v e l y   ( 5 ) .  

2.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  c l a im  1 ,  

c h a r a c t e r i z e d   in  t h a t   the  a n c h o r i n g   s h e e t s   (4,  5)  com-  

p r i s e   a  n e t t i n g   (6)  which  is   at  l e a s t   p a r t i a l l y   embedded  

in  an  e l a s t o m e r i c   m a t e r i a l   ( 2 0 ) .  

3.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  c l a im  2 ,  

c h a r a c t e r i z e d   in  t h a t   the   meshes   of  the   n e t t i n g   ( 6 )  

have  a  s u r f a c e   be tween   0 ,10  cm2  and  0 ,50  cm2  w h e r e a s  

the  p e r c e n t a g e   of  the  f r e e   mesh  s u r f a c e   in  the  n e t t i n g  

(6)  is   be tween   r e s p e c t i v e l y   50 %  and  75  %. 

4.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  any  of  t h e  

p r e v i o u s   c l a ims   c h a r a c t e r i z e d   in  t h a t   the  q u a n t i t y   o f  

e l a s t o m e r i c   m a t e r i a l   (20)  per   m 9  of  the  nett ing (6) is  

b e t w e e n   400  g  and  700  g .  

5.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  c l a i m s   2,  3  o r  

4,  c h a r a c t e r i z e d   in  t h a t   the   e l a s t o m e r i c   m a t e r i a l   ( 2 0 )  

is   a r r a n g e d   in  s t r i p s   (54,  55)  c r o s s i n g   each  o t h e r   o v e r  

s h e e t s   (4,  5)  and  which  a re   o b l i q u e l y   o r i e n t e d   w i t h  

r e s p e c t   to  the  weft   and  warp  t h r e a d s   of  the  n e t t i n g   ( 6 ) .  

6.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  any  of  t h e  

p r e v i o u s   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the  number  o f  



u n d e r s i d e s   (15)  r e s p .   u p p e r s i d e s   (15)  of  the  s p r i n g  

bags  (2)  which  are  l o c a l l y   anchored   in  shee t   (4)  r e s p .  
(5)  is  s m a l l e r   than  50 %  of  the  t o t a l   number  of  s p r i n g  

bags  (2)  in  the  s p r i n g   a s s e m b l y .  

7.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  any  of  t h e  

p r e v i o u s   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the  s h e e t s   (4,  5 )  

are  a d d i t i o n a l l y   u n i t e d   wi th   a  f i b e r   f e l t   (48)  by  m e a n s  

of  the  e l a s t o m e r i c   m a t e r i a l   (20)  and  on  t h e i r   s i d e s   o p p o -  
s i t e   to  t h a t   of  the  s p r i n g   bags  ( 2 ) .  

8.  A  s p r i n g   a s s e m b l y   a c c o r d i n g   to  any  of  t h e  

p r e v i o u s   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the  h e l i c a l  

s p r i n g s   (1)  have  a  b i c o n i c a l   s u r f a c e   of  r e v o l u t i o n   w h e r e -  

by  the   s p r i n g   c o i l   (30)  w i th   the  s m a l l e s t   c o i l   d i a m e t e r  

is   s i t u a t e d   s u b s t a n t i a l l y   h a l f w a y   between  upper   a n d  

u n d e r s i d e   of  the  s p r i n g   ( 1 ) .  

9.  A  m a t t r e s s   or  c u s h i o n   compir is ing  a  s p r i n g  

a s s e m b l y   a c c o r d i n g   to  any  of  the  p r e v i o u s   c l a i m s .  

10.  A  m a t t r e s s   or  c u s h i o n   a c c o r d i n g   to  c l a im  9 ,  

c h a r a c t e r i z e d   in  t h a t   the  a n c h o r i n g   s h e e t s   (4,  5)  a r e  

c o v e r e d   wi th   an  i n s o n o r i s a t i o n   l a y e r .  

11.  A  m a t t r e s s   a c c o r d i n g   to  c la im  9  or  1 0 ,  

c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   p a r t i a l   a s s e m b l i e s  

(10)  wi th   a d a p t e d   s p r i n g   d e n s i t y .  

12.  A  m a t t r e s s ,   in  p a r t i c u l a r   a  f o l d a b l e  

m a t t r e s s   a c c o r d i n g   to  c la im  11,  c h a r a c t e r i z e d   in  t h a t  

f l e x i b l e   and  r e s i l i e n t   m a t e r i a l   s t r i p s   are  i n s e r t e d   i n  

the  f o l d i n g   a r e a   ( 1 1 ) .  



13.  A  s p r i n g   a s sembly   s t r i p   (16)  c o m p r i s i n g   a t  

l e a s t   one  s p r i n g   a s s e m b l y   a c c o r d i n g   to  any  of  the  p r e -  
v i o u s   c l a i m s   1  t h r o u g h   8,  c h a r a c t e r i z e d   in  t h a t   t h e  

s t r i p   (16)  is  wound  on  a  c y l i n d r i c a l   s p i n d l e   ( 32 ) ,   w i t h  

the  s p r i n g s   (1)  at  l e a s t   p a r t i a l l y   c o m p r e s s e d ,   a n d  

whereby   the  s p r i n g   axes  (29)  ex t end   in  a  s u b s t a n t i a l l y  

r a d i a l   d i r e c t i o n   in  the  w i n d i n g .  

14.  A  s p r i n g   c o l l e c t i o n   ( 1 7 ) ,   c h a r a c t e r i z e d   i n  

t h a t   i t   c o m p r i s e s   a  s p r i n g   b a n d o l i e r   (12)  wound  on  a  

c y l i n d r i c a l   s p i n d l e   ( 31 ) ,   in  which  b a n d o l i e r   (12)  t h e  

c o n s e c u t i v e   s p r i n g s   (1 ) ,   encased   in  bags   ( 2 ) ,   are  in  a n  

at  l e a s t   p a r t i a l l y   c o m p r e s s e d   c o n d i t i o n   whereby   t h e  

s p r i n g   axes  (29)  e x t e n d   in  a  s u b s t a n t i a l l y   r a d i a l   d i r e c -  

t i o n   in  the  w i n d i n g .  

15.  A  p r o c e s s   fo r   the  c o n t i n u o u s   m a n u f a c t u r e  

of  a  s p r i n g   a s s e m b l y   s t r i p   (16 ) ,   c h a r a c t e r i z e d   in  t h a t   a  

number  of  a d j a c e n t   s p r i n g   b a n d o l i e r s   (12)  are   gu ided   i n  

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

machine   (13)  fo r   p r e s s i n g   the  u n d e r s i d e s   (14)  r e s p .   u p p e r -  
s i d e s   (15)  of  t h e s e   b a n d o l i e r s   (12)  i n t o   the  a n c h o r i n g  

s h e e t s   (4)  r e s p .   ( 5 ) ,   a f t e r   which  the  a n c h o r i n g   s h e e t s  

(4,  5)  are  c o n s o l i d a t e d   wi th   the  s p r i n g   b a n d o l i e r s .  

16.  A  p r o c e s s   for   the  c o n t i n u o u s   m a n u f a c t u r e   o f  

a  s p r i n g   a s s e m b l y   s t r i p   ( 16 ) ,   c h a r a c t e r i z e d   in  t h a t   o n e  

s p r i n g   b a n d o l i e r   (12)  is  a r r a n g e d   in  a  z i g - z a g   p a t t e r n  

and  gu ided   t h r o u g h   a  c o a t i n g   machine  (13)  whereby  t h e  

c r e s t s   (34)  of  the  z i g - z a g   l i n e   c o n s t i t u t e   the  l o n g i -  

t u d i n a l   edges  (35)  of  the  a s semb ly   s t r i p   ( 1 6 ) .  

17.  A  p r o c e s s   a c c o r d i n g   to  c l a i m s   15  or  1 6 ,  

c h a r a c t e r i z e d   in  t h a t   the  c o a t e d   and  c o n s o l i d a t e d   s p r i n g  

a s s e m b l y   s t r i p   (16)  is  t i g h t l y   wound  on  a  c y l i n d r i c a l  



s p i n d l e   (32)  w h i l e   r a d i a l   p r e s s u r e   is  e x e r t e d   on  t h e  

s t r i p   (16)  in  the  w ind ing   z o n e .  

18.  A  p r o c e s s   a c c o r d i n g   to  c l a im   15  or  1 6 ,  

c h a r a c t e r i z e d   in  t h a t   a  c o n t i n u o u s   c o a t i n g   l a y e r   i s  

a p p l i e d   which ,   at  the  e x i t   of  the  c o a t i n g   machine  ( 1 3 )  

is  p e r f o r a t e d   at  r e g u l a r   i n t e r v a l s .  

19.  A  p r o c e s s   a c c o r d i n g   to  c l a im   18,  c h a r a c -  

t e r i z e d   in  t h a t   the  p e r f o r a t i o n   is  c a r r i e d   out  by  means  

of  n e e d l e s   (25)  r a d i a l l y   p r o j e c t i n g   on  the  s u r f a c e   o f  

the  c o u n t e r p r e s s u r e   r o l l e r   (24)  for   w i n d i n g   up  t h e  

s p r i n g   a s s e m b l y   s t r i p   ( 1 6 ) .  

20.  A  p r o c e s s   a c c o r d i n g   to  c l a im   16,  c h a r a c t e -  

r i z e d   in  t h a t   the   a s sembly   s t r i p   (16)  i s   t r a n s v e r s a l l y  

cut  at  d e s i r e d   d i s t a n c e s   be tween   two  c o n s e c u t i v e   z i g - z a g  

l i n e s   at  the   l e v e l   of  the  c r e s t 1 ( 4 0 ) .  

21.  A  p r o c e s s   a c c o r d i n g   to  any  of  the  p r e v i o u s  

c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   the  b a n d o l i e r   or  b a n d o - .  

l i e r s   (12)  to  be  i n t r o d u c e d   are  d e l i v e r e d   from  a  s p r i n g  

c o l l e c t i o n   (17)  a c c o r d i n g   to  c la im  1 4 .  

22.  An  a p p a r a t u s   f o r   c a r r y i n g   out  the   p r o c e s s  

a c c o r d i n g   to  c l a im  15  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s  

means  for   the  p a r a l l e l   and  s y n c h r o n o u s   f e e d i n g   of  a  

number  of  s p r i n g   b a n d o l i e r s   (12)  in  a  c o a t i n g   m a c h i n e  

(13 ) ,   means  fo r   c o v e r i n g   s h e e t s   (6)  w i th   e l a s t o m e r i c  

m a t e r i a l   (20)  and  conveyor   b e l t s   (18,   19)  fo r   p r e s s i n g  

the  c o v e r e d   s h e e t s   (6)  a g a i n s t   and  c o n s o l i d a t i n g   t h e m  

wi th   b a n d o l i e r s   ( 1 2 ) .  

23.  An  a p p a r a t u s   for   c a r r y i n g   out  the  p r o c e s s  

a c c o r d i n g   to  c l a im  16,  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s  



t r a n s p o r t i n g   means  (36,  38,  39,  42)  fo r   the  c o n t i n u o u s  

d e l i v e r y   of  a  s p r i n g   b a n d o l i e r   (12)  in  a  z i g z a g   in  a  

c o a t i n g   a p p a r a t u s   ( 1 3 )  ;   n o z z l e s   (45,   46)  fo r   a p p l y i n g  

e l a s t o m e r i c   s t r i p   (54,  55  . . . )   in  a  d e s i r e d   p a t t e r n   on  

s h e e t s   (48,   6)  and  c o n v e y o r   b e l t s   (18,  19)  fo r   u n i t i n g  

the  thus   c o v e r e d  s h e e t s   w i th   the  in  z i g - z a g   l i n e   s h a p e d  

s p r i n g   b a n d o l i e r   ( 1 2 ) .  

24.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   21  or  22 

c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   a d d i t i o n a l   means  ( 2 3 )  

fo r   w i n d i n g   the  s p r i n g   a s s e m b l y   s t r i p   (16)  and  m e a n s  

(24)  fo r   r a d i a l l y   c o m p r e s s i n g   the   same  d u r i n g   w i n d i n g .  
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