
09) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  0 8 9   7 8 9  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83301324.6 

©  Date  of  filing:  10.03.83 

©  Int.  CI.3:  B  68  G  9 /00  
A  47  C  27 /06  

©  Priority:  17.03.82  IT  936182  @  Applicant:  PERMAFLEX  S.p.A. 
Via  Cristoforo  Colombo  456 
Rome(IT) 

©  Date  of  publication  of  application  : 
28.09.83  Bulletin  83/39  @  Inventor:  Santarini,  Luigi 

Via  Livornese  258/B 
©  Designated  Contracting  States:  Port  A  Mare  Pisa(IT) 

AT  BE  CH  DE  FR  GB  LI  NL 
©  Representative:  Corin,  Christopher  John  et  al, 

Mathisen  Macara  &  Co.  Lyon  House  Lyon  Road 
Harrow  Middx.  HA1  2ET(GB) 

©  Method  of  producing  elastic  articles  and  mattresses  made  therefrom. 

An  elastic  article  (101)  for  use  in  the  construction  of  a 
mattress  is  made  up  of  a  number  of  elongate  strip  elements 
(A,B,C,H)  arranged  side-by-side.  Each  element  is  made  up  of 
a  series  of  closed  pockets  housing  a  spring.  The  spacing  of 
the  elements  and/or  the  properties  of  said  springs  is  such 
that  the  properties  of  elastic  resilience  of  the  article  vary 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   of   p r o d u c i n g  

e l a s t i c   a r t i c l e s   and  a l s o   s u c h   e l a s t i c   a r t i c l e s   w h i c h  

a r e   s u i t a b l e   f o r   u s e   in   the   m a n u f a c t u r e   of  m a t r e s s e s   o r  

o t h e r   s i m i l a r   u p h o l s t e r e d  a r t i c l e s .  

E l a s t i c   a r t i c l e s   may  be  p r o d u c e d   f rom  a  p l u r a l i t y   o f  

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

of   p o c k e t s   i n   w h i c h   a  s p r i n g   i s   r e c e i v e d .   The  p o c k e t s  

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

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

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

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

upper   and  lower  ends,  and  having  a  spr ing   r e c e i v e d   in  each  said  p o c k e t ,  

c h a r a c t e r i z e d   in  t ha t   the  method  i nc ludes   the  s teps   of  assembling  s a i d  

p l u r a l i t y   of  e l o n g a t e   s t r i p   e l e m e n t s   in   s i d e - b y - s i d e  

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

t h e   u p p e r   and  l o w e r   ends   of  s a i d   a s s e m b l e d   e l e m e n t s   to  h o l d  

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

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

e l a s t i c   a r t i c l e s ,   w h e r e i n   t he   p r o p e r t y   of  e l a s t i c  

r e s i l i e n c e   a n d / o r   t he   t r a n s v e r s e   s e p a r a t i o n   of  t h e  

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



v a r i e s   a c r o s s   the   a r t i c l e   t r a n s v e r s e   of  s a i d   e l o n g a t e  

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

c e n t r e   of   t h e   a r t i c l e .  

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

e l a s t i c   a r t i c l e   f rom  a  p l u r a l i t y   of  p a r t   a r t i c l e s ,   e a c h  

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

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

c losed   upper  and  lower  ends,  and  hav ing   a  sp r ing   r e c e i v e d   in  each  s a i d  

pocke t ,   c h a r a c t e r i z e d   in  t ha t   the  method  i nc ludes   the  s t ep s   of  a s sem-  

b l i n g   s a id   p l u r a l i t y   of  e l o n g a t e  s t r i p   e l e m e n t s   in   s i d e - b y - s i d e  

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

t h e   u p p e r   and  l o w e r   ends   of   s a i d   a s s e m b l e d   e l e m e n t s   t o  

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

t r a n s v e r s e   to  s a i d   e l o n g a t e   d i r e c t i o n   to  p r o d u c e   s u b s t a n -  

t i a l l y   r e c t a n g u l a r   e l a s t i c   p a r t   a r t i c l e s ,   and  a s s e m b l i n g  

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

s u c h   t h a t   t h e   a d j a c e n t   p a r t   a r t i c l e s   in   a t   l e a s t   o n e  

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

r e s i l i e n c e .  

The  i n v e n t i o n   a l s o   i n c l u d e s   a  m a t t r e s s   f o r m e d   f r o m   a n  

e l a s t i c   a r t i c l e   p r o d u c e d   by  a  m e t h o d   as  d e f i n e d   a b o v e .  



Some  e m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d i a g r a m m a t i c   d r a w i n g s ,   in   w h i c h :  

F i g .   1  shows  a  c o n s t r u c t i o n   of   an  e l a s t i c   a r t i c l e  

w i t h   rows  of   e l o n g a t e   s t r i p   e l e m e n t s ,   w h i c h   rows  a r e  

p a r a l l e l   and  h a v e  e l a s t i c i t y   c h a r a c t e r i s t i c s   w h i c h   v a r y  

in   a  g r a d u a l   m a n n e r ;  

F i g .   2  shows  an  e l a s t i c   a r t i c l e   made  up  of   s e v e r a l  

p a r t   a r t i c l e s ;  

F i g s ;   3  and  4  show  a  t w o - l a y e r   c o n s t r u c t i o n   o f  

a n  e l a s t i c   a r t i c l e   m a d e  u p   of   p a r t   a r t i c l e s ;  

F I g s .   5  and  6  show  an  a l t e r n a t i v e   t w o - l a y e r  

c o n s t r u c t i o n ;  

F i g .   7  shows  two  d i a g r a m s   of   c h a r a c t e r i s t i c s   o f  

t h e   c o m p o n e n t s   of   t h e  a r t i c l e   of   F i g s .   5  and  6 ;  

F i g .   8  shows  two  d i a g r a m s   s i m i l a r   to  t h o s e   of   F i g .  

7,  b u t   r e l a t i n g   to  t h e   c o n s t r u c t i o n   of   F i g s .   3  and  4 ;  

F i g .   9  shows  a  p i e c e   of   an  e l o n g a t e   s t r i p   e l e m e n t  

as  u s e d   as  t he   e l a s t i c   a r t i c l e s   of  F i g u r e s   1  to  5 ;  

F i g s   10,  11  and  12  show  in  two  p e r s p e c t i v e   and  a  

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

an  e l a s t i c   a r t i c l e ;   a n d  

F i g .   13  shows  a  p e r s p e c t i v e   v i e w   to  i l l u s t r a t e   t h e  



m a n u f a c t u r e   of   e l a s t i c   a r t i c l e s   in   a  c o n t i n u o u s   m a n n e r .  

R e f e r r i n g   i n i t i a l l y   to  F i g s .   9  to  12 ,   a  c o n t i n u o u s   e l o n g -  

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

u c e   t h e   m a t t r e s s   s t r u c t u r e s .   T h e . s t r i p  e l e m e n t   i n c l u d e s   a  

m a i n l y   w o v e n   p o r t i o n   w h i c h   d e f i n e s   p o c k e t s   1,  i n s i d e  

w h i c h   h e l i c a l   s p r i n g s   3  a r e   i n s e r t e d .   The  s p r i n g s   a r e  

t h e n   h e l d   in   t h e   p o c k e t s   1  by  c l o s i n g  -   by  s e w i n g   o r  

o t h e r w i s e  -   t h e   l o n g i t u d i n a l   f l a p s   5  of   t h e   p o c k e t s   u n t i l  

s o m e t h i n g   in   t h e   m a n n e r   o f   an  u p p e r   f l e x i b l e   r i b   i s  

c o n s t i t u t e d .   Thus  t h e   p o c k e t s   a r e   c l o s e d   a t   b o t h   u p p e r  

and   l o w e r   e n d s .  

T h e s e   e l e m e n t s   a r e   a l r e a d y   in   u s e   f o r   t h e   f o r m a t i o n   o f  

p i l l o w   or   l i k e   s t r u c t u r e s ,   w i t h   h a n d   s t i t c h i n g   or   o t h e r  

e q u i v a l e n t   j o i n i n g ,   w h e r e b y   a  s e c t i o n   o f   s u c h   a  c o n t i n u -  

ous   s t r i p   e l e m e n t   i s   a r r a n g e d   in  z i g - z a g   f a s h i o n   t o  

c o n s t i t u t e   t h e   s u r f a c e   of   t h e   p i l l o w ,   The  b o d y   o f   t h e  

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

o f   t h e   e l e m e n t .  

To  e n a b l e   a u t o m a t i o n ,   an  e l a s t i c   s t r u c t u r e   i s   made  up  o f  

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

d e n o t e d   b y  7   in   F i g s .   10  to  12 ,   p l a c e d   s i d e - b y - s i d e   a n d  

j o i n e d   a t   t h e   t op   and  b o t t o m   by  two  c o n t i n u o u s   f l e x i b l e  



l a y e r s   9  and  10,  w h i c h   a r e   g l u e d   to  t h e   u p p e r   and  l o w e r  

e n d s   of   t h e   p o c k e t s   1 ,  t o  p r o v i d e   a  c o n t i n u o u s   c o n n e c t i o n .  

L a y e r s   9  and  10  may  be  of  any  m a t e r i a l   and  d e s i g n ,  

to  a f f o r d   f l e x i b i l i t y   and  r e s i s t a n c e .   I n   p a r t i c u l a r  

t h e s e   l a y e r s   9  and  10  may  be  made  of   f a b r i c s   of   v a r y i n g  

d e g r e e s   o f   t h i c k n e s s   e . g . ,   n e t t i n g ,   k n i t t e d   f a b r i c s ,  

n o n - w o v e n   f a b r i c s   ( i . e .   o f   l a y e r s   o f   f i b r e s   w h i c h   a r e  

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

to  a d h e r e   t o g e t h e r   by  f e l t i n g   w i th . ,   i f   r e q u i r e d ,   d r e s s i n g  

and  s i z i n g ) ,   or   of   o t h e r   s u i t a b l e   m a t e r i a l s ,   w h i c h  

may  h a v e   v a r y i n g   c o n s i s t e n c y   and  e l a s t i c i t y .  

To  o b t a i n   s p r i n g y   s t r u c t u r e s   or  e l a s t i c   a r t i c l e s   f o r  

u se   in  p r o d u c i n g   m a t t r e s s e s ,   a  c o n t i n u o u s   m e t h o d   i s  

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

e l o n g a t e   s t r i p   e l e m e n t s   o f  t h e  t y p e  s h o w n   in  F i g .   9 

a r e   f e d   so  t h a t   t h e y   l i e   s i d e - b y - s i d e   i n  a   p l a n e   i n  

w h i c h   t h e   p o c k e t s   1  and  t h e r e f o r e   t h e  s p r i n g s   3  o f  

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

p l a n e .   As  i s   shown  in   p a r t i c u l a r   by  r e f e r e n c e   17  i n  

F i g .   13,  t h e s e   c o n t i n u o u s   e l e m e n t s   17  a r e   g u i d e d   i n  

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

in  b e t w e e n   two  s t r i p s   of   t h e   m a t e r i a l   i n t e n d e d   to  f o r m  

l a y e r s   9  and   10,  w h i c h   s t r i p s   a r e  d e n o t e d   by  19  and  2 0  

and  a r e   shown  as  o r i g i n a t i n g   f rom  r e e l s   A19  and  A 2 0 .  

The  s t r i p s   o f   m a t e r i a l   19  and  20  a r e  p r o v i d e d   w i t h  

a d h e s i v e   on  t h e   s u r f a c e   to  b e  b r o u g h t   a l o n g s i d e   t h e  



e l e m e n t s   17  in  s u c h   a  m a n n e r   t h a t ,   when  t h e   two  s t r i p s  

of   m a t e r i a l   19  and  20  a r e   p l a c e d   a d j a c e n t   t h e   o p p o s i t e  

e n d s   of   t h e   a s s e m b l e d   e l o n g a t e   s t r i p   e l e m e n t s   17  t h e y  

a d h e r e   and  become  j o i n e d   to  s a i d   e l e m e n t s   17 ,   f o r m i n g  

a  c o n t i n u o u s   a r t i c l e .   E l a s t i c   a r t i c l e s   may  be  p r o d -  

u c e d   f rom  t h i s   c o n t i n u o u s   a r t i c l e   by  means   o f   s u c c e s s i v e  

t r a n s v e r s e   c u t s .  

R e f e r r i n g   to  F i g .   1,  a  m a n u f a c t u r e d   e l a s t i c   a r t i c l e  

101  f o r   use   in  p r o d u c i n g   a  m a t t r e s s   is   made  up  o f  

p a r a l l e l   rows  of   e l o n g a t e   s t r i p   e l e m e n t s   w i t h   i n c o r p o r -  

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

a t   any  r a t e   f o r   t he   e n t i r e t y   of   one  of   t h e   two  p r i n c -  

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

in  e a c h   s t r i p   e l e m e n t   p o s s e s s   t h e   same  c h a r a c t e r i s t i c s  

of   e l a s t i c i t y ,   d i m e n s i o n i n g   and  s e p a r a t i o n .   The  s t r i p  

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

A,  B,  C , . . . H   w i t h   an  a r r a n g e m e n t   s y m m e t r i c a l   a b o u t   t h e  

c e n t r e   l i n e   in  t h e   d i r e c t i o n   o f   t h e   r o w s .   The  t w o  

e l e m e n t s   A  a r e   t h e   two  o u t e r   ones   and   t h e  

e l e m e n t   H  is   t h e   c e n t r a l   o n e .   The  o u t e r m o s t   e l e m e n t s  

s t a r t i n g   a t   l e a s t   f r o m   B,  a r e   more   y i e l d i n g   t h a n   t h e  

i n n e r   ones   and  t h e   m o s t   c e n t r a l   o n e s   may  h a v e   t h e  s a m e  

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

n u m b e r   of   r o w s .   The  e l e m e n t s   m a k i n g   up  t he   c e n t r a l  

rows  have   c h a r a c t e r i s t i c s   of   g r e a t e r   r e s i s t a n c e   t o  

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



A  m a t t r e s s   m u s t   n o r m a l l y   be  more  r e s i s t a n t   t o  

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

a r e a ;   c o n s i d e r e d   in   p l a n .   A  v a r i a t i o n   may  be  p r o d u c e d  

a l s o   by  means   o f   a  v a r i a t i o n   in   t h e   t r a n s v e r s e   s e p a r a t i o n  

b e t w e e n   a d j a c e n t   r o w s .   The  v a r i a t i o n   of  c h a r a c t e r i s t i c s  

may  be  c o n t i n u o u s   f o r   t h e   v a r i o u s   e l e m e n t s   A,  B,  C,  . . .  H ,  

. . . . C ,   B,  A,  or  s u c h   a  v a r i a t i o n   m a y  b e   d i s c o n t i n o u s ,  

by  p r o v i d i n g   g r o u p s   o f   rows  of   s t r i p   e l e m e n t s   s i d e - b y - s i d e ,  

t h e   v a r i o u s   e l e m e n t s   o f   w h i c h   e a c h   h a v e   t he   same  e l a s t i c -  

i t y   c h a r a c t e r i s i c s ,   and  t h e   g r o u p s   in  a  p r o g r e s s i v e l y  

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

of   g r e a t e r   y i e l d i n g .  

F i g .   2  shows  an  e l a s t i c   a r t i c l e   in   w h i c h  t h e   c o n c e p t s  

s e t   o u t   a b o v e   may  be  i m p l e m e n t e d ,   b u t   w i t h   t he   a d d i t i o n  

of   v a r i a t i o n   o f   t h e   e l a s t i c   c h a r a c t e r i s t i c s   in  a  l o n g -  

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

In  F i g .   2  t h e   e l o n g a t e   s t r i p   e lements   wi th   t h e i r   i n c o r p o r a t e d  

s p r i n g s   e x t e n d   in   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   d o u b l e  

a r r o w   f 1 0 2 ,   and  t h e   a r t i c l e   i s   made  up  of  s e v e r a l   p a r t  

a r t i c l e s   103  to  119 .   The  p a r t   a r t i c l e  1 0 3   may  be  c o n -  

s t r u c t e d   in  s u c h   a  m a n n e r   as  to  h a v e   maximum  r e s i s t a n c e  

to  c o m p r e s s i o n   d e f o r m a t i o n ;   two  a r t i c l e s  1 0 5   and  1 0 7  

s i t u a t e d   a l o n g s i d e   103  in  a.  t r a n s v e r s e   d i r e c t i o n   m a y  

h a v e   a  s u p p l e n e s s  g r e a t e r   t h a n   t h a t   of   a r t i c l e   1 0 3 ;   t h e  

p a r t   a r t i c l e s   111,   1 1 3 ,   and  117  a n d  1 1 9   a t   t h e   c o r n e r s  

may  have   e v e n  g r e a t e r   s u p p l e n e s s ,   i . e . .   maximum  s u p p l n e s s ;  



p a r t   a r t i c l e s   109  and  115  may  h a v e   i n t e r m e d i a t e   s u p p l e -  

n e s s   w h i c h   may  c o r r e s p o n d ,   f o r   e x a m p l e ,   to  t h a t   of   a r t -  

i c l e s   105  and  1 0 7 .  

I t   i s   a l s o   p o s s i b l e   f o r   p a r t   a r t i c l e s   105 ,   103  and  1 0 7  

to  h a v e   t h e   same  c h a r a c t e r i s t i c s - o f   e l a s t i c i t y   o f   l e s s e r  

s u p p l e n e s s   r e l a t i v e   to  t h a t   of   t h e   o t h e r   a r t i c l e s   w h i c h  

may  h a v e ,   r e l a t i v e   to  one  a n o t h e r   t he   same  or  d i f f e r e n t  

d e g r e e s o f   s u p p l e n e s s .  

In  F i g s .  3  a n d  4   an  e l a s t i c   a r t i c l e   c o n s t r u c t i o n   is   s h o w n  

w h i c h   i s   f o r m e d   of  two  l a y e r s ,   e a c h   of   w h i c h   i s   made  u p  

o f   t h r e e   p a r t   a r t i c l e s .   201 ,   203,   and  205  d e n o t e   t h r e e  

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

e x t e n d   p e r p e n d i c u l a r   or  p a r a l l e l   to  t h e   a d j a c e n t  

e d g e s   of   t h e   s i d e - b y - s i d e   p a r t   a r t i c l e s .   In  e i t h e r   c a s e  

t h e   p a r t   a r t i c l e   203  has   a  r e s i l i e n t   s u p p l e n e s s   s m a l l e r  

t h a n   t h a t   of  t he   p a r t   a r t i c l e s   201  and  205 .   A  s e c o n d  

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

u d i n a l   p a r t   a r t i c l e s   207 ,   209  and  211,   t h e   a d j a c e n t   e d g e s  

of   w h i c h   a r e   p e r p e n d i c u l a r   to  t h o s e   o f   t h e   a d j a c e n t  

e d g e s   of   p a r t . a r t i c l e s   201,   203,   205.   P a r t   a r t i c l e s  

207  may  have   a  s u p p l e n e s s   s m a l l e r   t h a n   t h a t   of   e l e m e n t s  

209  and  211.   The  rows   o f   e l o n g a t e   s t r i p   e l e m e n t s   i n  

these   pa r t   a r t i c l e s   are  p a r a l l e l   to  t h e i r   a d j a c e n t   edges.  T h u s ,  

w i t h   o n l y   s i x   e l e m e n t s ,   t h e r e   i s   o b t a i n e d   an  a r r a n g e m e n t  

w h i c h   i s   f u n c t i o n a l l y   s i m i l a r   to  t h a t   of   t h e   a r t i c l e  



of   F i g .   2,  w h i c h   i s   made  up  of   n i n e   e l e m e n t s .  

In  e v e r y   c a s e   t he   c o n n e c t i o n   o f   t h e   a d j a c e n t   p a r t   a r t i c l e s  

may  be  a c h i e v e d   w i t h   c o n n e c t i o n   l a y e r s   e x t e n d i n g   t h r o u g h -  

o u t   t h e   a r e a   of   t h e   a r t i c l e ,   or   p a r t l y ,   a l o n g   a d j a c e n t  

a r e a s .   At  t h e   end ,   t h e   a d j a c e n t   p a r t   a r t i c l e s   may  b e  

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

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

p a r t   a r t i c l e s .  

F i g .   5  and   6  show  an  a r t i c l e   of   m a t t r e s s   t y p e   w h i c h   i s  

made  up  of   two  p a r t   a r t i c l e s ,   one  o f   w h i c h  3 0 1   has   t h e  

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

f 3 0 1 ,   w h i l e   t h e   o t h e r   p a r t   a r t i c l e   305  h a s   t h e  s t r i p  

e l e m e n t s   e x t e n d i n g   in   t h e   d i r e c t i o n   of   t h e   a r r o w  f 3 0 5 ,  

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

t h e   p a r t   a r t i c l e   301 .   Each  of   t h e  t w o   p a r t   a r t i c l e s  

301,   305  may  be  made  up  w i t h   e l o n g a t e   s t r i p   e l e m e n t s  

w i t h   i n c o r p o r a t e d   s p r i n g s   w h i c h   h a v e   c o n t i n u o u s l y   or  d i s -  

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

a r e a   and  t h e   p e r i p h e r a l   a r e a s .   T h i s   v a r i a t i o n   i s   o b t a i n -  

a b l e   in   p a r t   by  v a r i a t i o n s   of   d i s t a n c e   b e t w e e n   c e n t r e  

l i n e s   of   t h e   e l e m e n t s .   In  t h i s   way  t h e r e   i s   o b t a i n e d  

a  v a r i a t i o n   o f   c h a r a c t e r i s t i c s   b e t w e e n   t h e   c e n t r e   of   t h e  

a r t i c l e   and  e a c h   of   t h e   s i d e s .  



F i g u r e   7  shows  by  means   o f   two  d i a g r a m s   t h e   a p p r o x i m a t e  

v a r i a t i o n   of   r i g i d i t y   in  t h e   l o n g i t u d i n a l   and   t r a n s v e r s e  

d i r e c t i o n   f o r   t h e   a r t i c l e   of   F i g u r e s   5  and  6,  w h i c h  

v a r i a t i o n   i s   s een   to  be  c o n t i n u o u s .  

F i g .   8  shows  a  d o u b l e   d i a g r a m   w h i c h   shows  d i s c o n t i n u o u s  

v a r i a t i o n s ,   s u c h   as  may  be  o b t a i n e d   in  an  a r t i c l e   l i k e  

t h a t   of   F i g .   3.  The  two  d i a g r a m s   of   F i g u r e   8  r e f e r   t o  

t h e   v a r i a t i o n   of  r i g i d i t y   a l o n g   two  p e r p e n d i c u l a r  

s e c t i o n s ,   l o n g i t u d i n a l   and  t r a n s v e r s e .  

To  o b t a i n   a  c e r t a i n   p e r i p h e r a l   s t a b i l i t y   of   t h e   m a t t r e s s ,  

i t   i s   p r e f e r a b l e   t h a t   t he   e l o n g a t e   s t r i p   e l e m e n t s  

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

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

a d j a c e n t   m e m b e r s ,   as  shown  in  t h e   d i a g r a m s   o f   F i g s ,  

7  and  8 .  



1.  A  m e t h o d   of   p r o d u c i n g   an  e l a s t i c   a r t i c l e   ( 1 0 1 , 3 0 1 ,  

305)  f rom  a  p l u r a l i t y   of   e l o n g a t e   s t r i p   e l e m e n t s   ( 1 7 , A , B ,  

C,H)  e a c h   d e f i n i n g   a  s e r i e s   of  p o c k e t s   (1)  h a v i n g   c l o s e d  

u p p e r   and  l o w e r   e n d s ,   and  h a v i n g   a  s p r i n g   (3)  r e c e i v e d   i n  

e a c h   s a i d   p o c k e t   ( 1 ) ,  

c h a r a c t e r i s e d   i n   t h a t  

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

of   e l o n g a t e   s t r i p   e l e m e n t s   ( 1 7 , A , B , C , H )   i n   s i d e - b y - s i d e  

c o n f i g u r a t i o n ,   a d h e r i n g   a  r e s p e c t i v e   f l e x i b l e   l a y e r   ( 9 , 1 0 ,  

1 9 , 2 0 )   to  t h e   u p p e r   and  l o w e r   e n d s   of  s a i d   a s s e m b l e d  

e l e m e n t s   to  h o l d   them  t o g e t h e r ,   and  d i v i d i n g   s a i d  

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

to  p r o d u c e   s a i d   e l a s t i c   a r t i c l e s   ( 1 0 1 , 3 0 1 , 3 0 5 ) ,   w h e r e i n  

t h e   p r o p e r t y   of  e l a s t i c   r e s i l i e n c e   a n d / o r   t h e   t r a n s v e r s e  

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

e l a s t i c   r e s i l i e n c e   v a r i e s   a c r o s s   t h e   a r t i c l e   ( 1 0 1 , 3 0 1 ,  

305)  t r a n s v e r s e   to  s a i d   e l o n g a t e   d i r e c t i o n   w i t h   t h e  

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

2.  A  m e t h o d   of   p r o d u c i n g   an  e l a s t i c   a r t i c l e   f rom  a  

p l u r a l i t y   of   p a r t   a r t i c l e s   ( 1 0 3 , 1 0 5 , 1 0 7 , 1 0 9 , 1 1 1 , 1 1 3 , 1 1 5 ,  

1 1 7 , 1 1 9 , 2 0 1 , 2 0 3 , 2 0 5 , 2 0 7 , 2 0 9 , 2 1 1 ) ,   e a c h   p a r t   a r t i c l e   b e i n g  

p r o d u c e d   f r o m   a  p l u r a l i t y   of  e l o n g a t e   s t r i p   e l e m e n t s   ( 1 7 )  

e a c h   d e f i n i n g   a  s e r i e s   of  p o c k e t s   (1)  h a v i n g   c l o s e d   u p p e r  



and  l o w e r   e n d s ,   and  h a v i n g   a  s p r i n g   (3)  r e c e i v e d   in   e a c h  

s a i d   p o c k e t   ( 1 ) ,  

c h a r a c t e r i s e d   in  t h a t  

t h e   m e t h o d   i n c l u d e s   t he   s t e p s   of  a s s e m b l i n g   s a i d  

p l u r a l i t y   of  e l o n g a t e   s t r i p   e l e m e n t s   (17)   in   s i d e - b y - s i d e  

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

( 9 , 1 0 , 1 9 , 2 0 )   to  t h e   u p p e r   and  l o w e r   e n d s   of   s a i d   a s s e m b l e d  

e l e m e n t s   (17)   to  h o l d   them  t o g e t h e r ,   and  d i v i d i n g   s a i d  

a s s e m b l e d   e l e m e n t s   (17)   t r a n s v e r s e   to  s a i d   e l o n g a t e  

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

p a r t   a r t i c l e s ,   and  a s s e m b l i n g   a  p l u r a l i t y   of  s a i d   p a r t  

a r t i c l e s   ( 1 0 3 , 1 0 5 , 1 0 7 , 1 0 9 , 1 1 1 , 1 1 3 , 1 1 5 , 1 1 7 , 1 1 9 , 2 0 1 , 2 0 3 , 2 0 5 ,  

2 0 7 , 2 0 9 , 2 1 1 )   in   c o p l a n a r   a r r a n g e m e n t ,   s u c h   t h a t   t h e  

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

d i f f e r e n t   p r o p e r t i e s   of  e l a s t i c   r e s i l i e n c e .  

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

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

two  e l a s t i c   a r t i c l e s   ( 2 0 1 , 2 0 3 , 2 0 5 ;   2 0 7 , 2 0 9 , 2 1 1 )   p r o d u c e d  

by  a  m e t h o d   a c c o r d i n g   to  c l a i m   2,  one   a b o v e   t h e   o t h e r  

s u c h   t h a t   t h e   s t r i p   e l e m e n t s   (17)   of   one  s a i d   e l a s t i c  

a r t i c l e   ( 2 0 1 , 2 0 3 , 2 0 5 )   e x t e n d   in   a  d i r e c t i o n   p e r p e n d i c u l a r  

to  t h a t   of   t h e   s t r i p   e l e m e n t s   of  t h e   o t h e r   e l a s t i c  

a r t i c l e   ( 2 0 7 , 2 0 9 , 2 1 1 ) .  



4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   e a c h   of  s a i d   two  e l a s t i c   a r t i c l e s   c o m p r i s e s   a t  

l e a s t   t h r e e   p a r t   a r t i c l e s   ( 2 0 1 , 2 0 3 , 2 0 5 ;   2 0 7 , 2 0 9 , 2 1 1 ) ,  

t h e   p r o p e r t y   of   e l a s t i c   r e s i l i e n c e   of  t h e   c e n t r a l   p a r t  

a r t i c l e   ( 2 0 3 , 2 0 7 )   b e i n g   s u c h   t h a t   t h i s   c e n t r a l   p a r t  

a r t i c l e   ( 2 0 3 , 2 0 7 )   i s   l e s s   d e f o r m a b l e   t h a n   t h e   a d j a c e n t  

p a r t   a r t i c l e s   ( 2 0 1 , 2 0 5 ; 2 0 9 , 2 1 1 ) .  

5.  A  m e t h o d   as  c l a i m e d   i n   a n y  o n e   of  t he   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   i n   t h a t   t h e   e l a s t i c   r e s i l i e n c e   o f  

t h e   s t r i p   e l e m e n t s   (17)   e x t e n d i n g   a l o n g   t he   e d g e s   o f  

t h e   a r t i c l e   ( 3 0 1 , 3 0 5 )   a r e   s u c h   t h a t   t h e s e   e l e m e n t s   a r e  

l e s s   y i e l d i n g   t h a n   a d j a c e n t   e l e m e n t s   ( F i g . 7   and  8 ) .  

6.  A  m e t h o d   o f   p r o d u c i n g   an  e l a s t i c   a r t i c l e   c h a r a c -  

t e r i s e d   by  i n c l u d i n g   t h e   s t e p   of  a r r a n g i n g   two  e l a s t i c  

a r t i c l e s   ( 3 0 1 , 3 0 5 )   p r o d u c e d   by  a  m e t h o d   a c c o r d i n g   t o  

c l a i m   1,  one  a b o v e   t h e   o t h e r   s u c h   t h a t   t h e   s t r i p  

e l e m e n t s   (17)   of   one   s a i d   e l a s t i c   a r t i c l e   ( 301)   e x t e n d  

in   a  d i r e c t i o n   ( F 3 0 1 )   p e r p e n d i c u l a r   to  t h a t   ( F 3 0 5 )   o f  

t h e   s t r i p   e l e m e n t s   (17)   of  t h e   o t h e r   e l a s t i c   a r t i c l e  

( 3 0 5 ) .  

7.  A  m a t t r e s s   c h a r a c t e r i s e d   i n   t h a t   i t   i n c l u d e s   a n  

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



one  of   t he   p r e c e d i n g   c l a i m s .  

8.  An  e l a s t i c   m a t t r e s s   e l e m e n t   ( 1 0 1 ;   1 0 3 , 1 0 5 , 1 0 7 , 1 0 9  

1 1 1 , 1 1 3 ; 2 0 1 , 2 0 3 , 2 0 5 ;   2 0 7 , 2 0 9 , 2 1 1 ;   301;  305)  i n c l u d i n g   a  

p l u r a l i t y   of  e l o n g a t e   s t r i p   e l e m e n t s   ( 1 7 , A , B , C , H )   e a c h  

d e f i n i n g   a  s e r i e s   of   p o c k e t s   ( 1 )   h a v i n g   c l o s e d   u p p e r   a n d  

l o w e r   e n d s ,   and  h a v i n g   a  s p r i n g   (3)  r e c e i v e d   in   e a c h   s a i d  

p o c k e t   ( 1 ) ,  

c h a r a c t e r i s e d   in   t h a t  

s a i d   s t r i p   e l e m e n t s   ( 1 7 , A , B , C , H )   a r e   a r r a n g e d   s i d e - b y -  

s i d e ,   t h e   s i d e - w i s e   s p a c i n g   b e t w e e n   a d j a c e n t   s t r i p  

e l e m e n t s   ( 1 7 , A , B , C , H )   a n d / o r   t h e   p r o p e r t i e s   of   s a i d  

s p r i n g s   (3)  i n   s a i d   a d j a c e n t   s t r i p   e l e m e n t s   ( 1 7 , A , B , C , H )  

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

t h e   m a t t r e s s   e l e m e n t   v a r y   a t   l e a s t   f rom  s i d e   to  s i d e   s o  

t h a t   t h e   m a t t r e s s   e l e m e n t   has   i t s   l o w e s t   y i e l d i n g   q u a l i t y  

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

9.  A  m a t t r e s s   e l e m e n t   i n c l u d i n g   two  m a t t r e s s   e l e m e n t s  

( 2 0 1 , 2 0 3 , 2 0 5 ;   2 0 7 , 2 0 9 , 2 1 1 ;   3 0 1 , 3 0 5 )   a c c o r d i n g   to  c l a i m   8 ,  

a r r a n g e d   one  a b o v e   t h e   o t h e r   w i t h   the   s t r i p   e l e m e n t s   ( 1 7 )  

of   one  m a t t r e s s   e l e m e n t   ( 2 0 1 , 2 0 3 , 2 0 5 ;   301)   e x t e n d i n g  

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

m a t t r e s s   e l e m e n t   ( 2 0 7 , 2 0 9 , 2 1 1 ;   3 0 5 ) .  
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