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©  Frame  for  tightening  fabric  wound  on  it. 
  The  present  invention  relates  to  a  frame  for  tightening 
fabric  wound  on  it,  the  said  frame  comprising  a  first  bar  (2,32 
or  62)  the  ends  of  which  are  fitted  with  two  supporting 
elements  (3,33  or  63)  with  a  number  of  arms  (11,42,43  or  65) 
for  supporting  the  said  fabric. 

The  main  feature  of  the  present  invention  is  that  each  of 
the  said  arms  (11, 42, 43  or  65)  carries  a  number  of  teeth  (13, 
23,  47  or  72)  aligned  in  relation  to  one  another  and  each 
having  a  cavity  (14,  24,  48  or  73)  and  that,  when  in  use,  the 
selvedge  of  the  said  fabric  is  inserted  between  the  said  teeth 
(13,  23, 47  or  72)  and  the  straight  section  (19,  51  or  74)  of  a 
body  (15,  52  or  75),  one  for  each  of the  said  arms  (11,  42,43 
or  65),  is  inserted  into  the  said  cavities  (14,  25,48  or  73)  so  as 
to  pierce  the  said  selvedges  and  support  them  while,  at  the 
same  time,  being  supported  by  the  said  teeth  (13,  23,  47  or 
72)  so  as  to  tighten  the  said  fabric  between  the  two  said 
supporting  elements  (3,  33  or  63). 



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  f r a m e   f o r   t i g h t e n i n g   f a -  

b r i c   wound  on  i t .  

F r a m e s   of  t h e   a b o v e   t y p e   c u r r e n t l y   a v a i l a b l e   on  t h e   m a r k e t  

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

e r   to   t h e   u s e r   or   f o r   c o m p a c t   s t o r a g e .   The  s a i d   f r a m e s   a r e  

p r e f e r a b l y   made  of  m e t a l   and  come  e s s e n t i a l l y   i n   two  t y p e s .  

F r a m e s   of  t h e   f i r s t   t y p e  c o m p r i s e   a  f i r s t   b a r   t h e   o p p o s i t e  

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

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

n a l   a x i s   p e r p e n d i c u l a r   to   t h a t   of  t h e   f i r s t   b a r .   From  t h e  

c e n t r e   s e c t i o n   of  t h e   s e c o n d   b a r ,   f o u r   a rms   b r a n c h   o u t  r a -  

d i a l l y ,   e a c h   of  w h i c h   i s   f i t t e d   w i t h   a  n u m b e r  o f   h o o k s   a l o n g  

i t s   e n t i r e   l e n g t h   f o r   h a n g i n g   t h e   f a b r i c   up  by  t h e   s e l v e d g e s .  

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

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

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

i n g   end  of  t h e   f i r s t   b a r   and  f r o m   w h i c h   a  n u m b e r   of  r a d i a l  



a r m s   b r a n c h   o u t   w i t h   t h e   f r e e   end  w e l d e d   to   an  a n n u l a r   e l e -  

men t   c o a x i a l   w i t h   t h e   s a i d   c e n t r e   c o u p l i n g .   E a c h   arm  i s   f i t -  

t e d   w i t h   a  n u m b e r   of   h o o k s   on  w h i c h   to   h a n g   up  t he   f a b r i c .  

To  wind  and  s e c u r e   t h e   f a b r i c   r o u n d   t h e   f r a m e s   m e n t i o n e d  

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

and  c r o s s w i s e   a n d ,   a t   t h e   same  t i m e ,   h a n g   i t   by  t h e   s i d e  

s e l v e d g e s   on  to   t h e   i n n e r m o s t   h o o k s   on  two  o p p o s i t e   a rms   o f  

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

r i c   i s   b r o u g h t   up  t o   a n o t h e r   two  c o r r e s p o n d i n g   o p p o s i t e   a r m s .  

When  t he   o p e r a t o r s   g e t   b a c k   to   t h e   a rms   t h e   f a b r i c   was  f i r s t  

wound  on  t o ,   t h e   f a b r i c   i s   h u n g   on  to   h o o k s   s p a c e d   a p a r t  

f r o m   t he   p r e v i o u s   o n e s   t o   p r e v e n t   c r u s h i n g   t h e   p i l e   on  t h e  

f a b r i c .  T h e   d i s t a n c e   b e t w e e n   t h e   h o o k s   on  a n y  o n e   arm  d e -  

p e n d s   on  t h e   l e n g t h   of   t h e   p i l e .  

T h e  f r a m e s   c u r r e n t l y   a v a i l a b l e   on  t h e   m a r k e t   p r e s e n t   a  n u m -  

b e r   of  s e r i o u s   d r a w b a c k s .  

F i r s t l y ,  a s   w i l l   be  c l e a r   f r o m   t h e   a b o v e   d e s c r i p t i o n ,   t h e  

m e t h o d   b y  w h i c h   t h e   f a b r i c   i s   wound  d o e s   n o t   p r o v i d e   f o r   s e -  

c u r i n g   t h e  s e l v e d g e s   f i r m l y   on  to   t h e   h o o k s .   D e s p i t e   t h e  

f o r c e   e x e r t e d   on  t h e   f a b r i c   when  i t   i s   b e i n g   wound,   t h e  

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

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

p a r t   t h e  s e l v e d g e   i s   h u n g   on  t o .   T h i s ,   c o m b i n e d   w i t h   t h e  

w e i g h t   of  t h e   f a b r i c   i t s e l f ,   may  r e s u l t   i n   c r e a s i n g   of  t h e  

f o l d s   or  e v e n   c r u s h i n g   of   t h e   p i l e .   The  f o r c e   e x e r t e d   on  t h e  

f a b r i c   when  i t   i s   w o u n d ,   c o m b i n e d   w i t h   t h e   w e i g h t   of  t h e  

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

by  t h e   hook   w i t h   t h e   r e s u l t   t h a t   t h e   f o l d   i s   e v e n   more  b a d -  

ly   c r e a s e d .   The  s e l v e d g e   may  e v e n   r i p   c o m p l e t e l y   so  t h a t   t h e  

f o l d   f a l l s   o f f   a l t o g e t h e r   i n s i d e   t h e   f r a m e .   To  o v e r c o m e   t h i s  



p r o b l e m ,   a  m e t a l   w i r e   i s   c u r r e n t l y   i n s e r t e d   on  e a c h   arm  t o  

s t r e n g t h e n   t h e   h o l d   on  t h e   f a b r i c .   In   t i m e ,   h o w e v e r ,   t h e  

m e t a l   w i r e ,   w h i c h   a c t s   l i k e   t h e  w i r e s   on  an  o r d i n a r y   c l o t h e s  

l i n e ,   i n e v i t a b l y   b e n d s   so  as  to   r e d u c e   t e n s i o n   o n  t h e   f a b r i c .  

What  i s   m o r e ,   when  t h e   h e i g h t   of  t h e   f a b r i c   i s   e v e n   o n l y  

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

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

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

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

t a c t i n g   t h e   s u p p o r t i n g   f a c e ,   may  s l i p   o f f   t h e   h o o k s .   W h e n  

t h e   f r a m e   i s   l a t e r   p o s i t i o n e d   h o r i z o n t a l l y ,   on  a c c o u n t   o f  

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

down.   The  s e l v e d g e s   may  a l s o   b e  w o r k e d   l o o s e   o f f   t h e   h o o k s  

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

a r o u n d   t h e   f i r s t   b a r .   A l l   t h e s e   d r a w b a c k s   o b v i o u s l y   o c c u r  

more  f r e q u e n t l y   when   t r a n s p o r t i n g   or   s t o r i n g   f a b r i c   w o u n d  

on  t h e  f r a m e .   As  a l r e a d y   m e n t i o n e d ,   t h e   s a i d   d r a w b a c k s   h a v e  

a  n e g a t i v e   e f f e c t   on  t h e   a p p e a r a n c e   of   t h e   f a b r i c ,   p a r t i c u -  

l a r l y   t h o s e   w i t h   a  t h i c k   p i l e ,   t o   t h e   e x t e n t   t h a t   t h e y   m a y  

be  r e n d e r e d   u n u s a b l e ,   in   a d d i t i o n   to   t h e   t r a n s p o r t   and  s t o r  

age  c o s t   i n v o l v e d .   F i n a l l y ,   t h e   a b o v e m e n t i o n e d   t y p e s   o f  

f r a m e   a l s o   make  u n w i n d i n g   e q u a l l y   c o m p l e x .  

The  aim  of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a  f r a m e ,  

f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ,   w h i c h   i s   f r e e   f r o m   t h e  

a b o v e   d r a w b a c k s ,   t h a t   i s ,   one  p r o v i d i n g   f o r   w i n d i n g   and  u n -  

w i n d i n g   t h e   f a b r i c   q u i c k l y   and  e a s i l y ,   and   f o r   k e e p i n g   t h e  

f o l d s   t i g h t   so  as  to   p r e v e n t   c r e a s i n g   or   c r u s h i n g   of  t h e  

p i l e   d u r i n g   t r a n s p o r t   or  s t o r a g e .  

F u r t h e r   a ims   and  a d v a n t a g e s   w i l l   be  o u t l i n e d   in   t h e   f o l l o w -  

i n g   d e s c r i p t i o n .  



With   t h e s e   a i m s   i n   v i e w ,   t h e   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  

f r a m e   f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ,   t h e   s a i d   f r a m e   c o m -  

p r i s i n g   a  f i r s t   b a r   t h e   e n d s   of  w h i c h   a r e   f i t t e d   w i t h   t w o  

s u p p o r t i n g   e l e m e n t s   h a v i n g   a  h o l l o w   b o d y   f i t t e d   on  to   t h e  

c o r r e s p o n d i n g   end  o f  t h e   s a i d   f i r s t   b a r   and  a  n u m b e r   of   a r m s  

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

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

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

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

t e e t h ,   a l i g n e d   i n   r e l a t i o n   t o   one  a n o t h e r   and  e a c h   h a v i n g   a  

c a v i t y ;   t h a t ,   when  i n   u s e ,   t h e   s e l v e d g e   of  t h e   s a i d   f a b r i c  

i s   i n s e r t e d   b e t w e e n  t h e   s a i d   t e e t h   and  t h e   s t r a i g h t   s e c t i o n  

of   a  b o d y ,   one  f o r   e a c h   of  t h e   s a i d   a r m s ,   i s   i n s e r t e d   i n t o  

t h e   s a i d   c a v i t i e s   so  as   t o   p i e r c e   t h e   s a i d   s e l v e d g e s   a n d  

s u p p o r t   them  w h i l e ,   a t . t h e   same  t i m e ,   b e i n g   s u p p o r t e d   by  t h e  

s a i d   t e e t h ,   so  as   t o   t i g h t e n   t h e   s a i d   f a b r i c   b e t w e e n   t h e   s a i d  

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

m e n t s .  

A  n u m b e r   of   p r e f e r r e d   a r r a n g e m e n t s   of  t h e   p r e s e n t   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   n o n - l i m i t i n g   e x a m p l e s ,   w i t h  

r e f e r e n c e   to   t h e   a t t a c h e d   d r a w i n g s ,   i n   w h i c h  :  

-  F i g . 1   shows   a  p a r t   v i e w   i n   p e r s p e c t i v e  o f   a  f i r s t   a r r a n g e -  

ment   of  a  f r a m e   f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ;  

-  F i g . 2   shows   a  s i d e   v i e w   of   a  comb  e l e m e n t   on  t h e   F i g . 1  

f r a m e ;  

-   F i g . 3   shows   a  s e c t i o n   of  t h e   F i g . 2   e l e m e n t ;  

-  F i g . 4   shows  a  p a r t   v i e w   of  p a r t   of  t h e   F i g . 1   f r a m e   f i t t e d  

w i t h   a  d i f f e r e n t   comb  e l e m e n t   f r o m   t h a t   shown  in   F i g . 2 ;  

-  F i g . 5   shows   a  s e c t i o n   of  t h e   F i g . 4   comb  e l e m e n t ;  

-  F i g . 6   shows   a  v i e w   of   an  a c c e s s o r y   f o r   t h e   F i g . 1   f r a m e ;  



-  F i g . 7   s h o w s   a  p a r t   v i e w   in   p e r s p e c t i v e   of  a  s e c o n d   a r r a n g e  

ment   of  a  f r a m e   f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ;  

-  F i g . 8   s h o w s   a  p a r t   s e c t i o n   of   a  f i r s t   d e t a i l   on  t h e   F i g . 7  

f r a m e ;  

-  F i g . 9   s h o w s   a  v i e w   of  an  a c c e s s o r y   f o r   t h e   F i g . 7   f r a m e ;  

-  F i g . 1 0   s h o w s   a  p l a n   v i e w   of  a  p o r t i o n   of  f a b r i c  a r r a n g e d  

on  t h e   F i g . 7   f r a m e ;  

-  F i g . 1 1   s h o w s   a  p a r t   v i e w   of   a  t h i r d   a r r a n g e m e n t   of   a  f r a m e  

f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ;  

-  F i g . s   12  and  13  show  a  s i d e   and  f r o n t   v i e w   r e s p e c t i v e l y   o f  

a  d e t a i l   on  t he   F i g . 1 1   f r a m e ;  

-  F i g . 1 4   s h o w s   a  v i e w   of  an  a c c e s s o r y   f o r   t h e   F i g .  1 1   f r a m e .  

Number   1  i n   F i g . 1   i n d i c a t e s   a  m e t a l   f r a m e   f o r   t i g h t e n i n g  

f a b r i c   wound  on  i t .   F rame   1  c o m p r i s e s   a  m a i n   b a r   (2 )   t h e  

e n d s   of  w h i c h   a r e   f i t t e d   w i t h   two  e l e m e n t s   (3 )   f o r   s u p p o r t -  

i n g   t h e   wound  f a b r i c .   E a c h   s u p p o r t i n g   e l e m e n t   (3 )   c o m p r i s e s  

a  b a r   (4 )   w i t h   i t s   l o n g i t u d i n a l   a x i s   p e r p e n d i c u l a r   t o   t h e  

l o n g i t u d i n a l   a x i s   of  b a r   2  t h e   end  of  w h i c h   f i t s   i n s i d e   h o l -  

low  e l e m e n t s   5  e x t e n d i n g   f r o m   t h e   c e n t r e   p a r t   of   b a r   4 .   T h e  

e n d s   of   b a r   2  a r e   f i t t e d   i n t o   h o l l o w   e l e m e n t s   5  by  m e a n s   o f  

w e d g e s   (6 )   f o r c e d   i n t o   t h e   s a i d   h o l l o w   e l e m e n t s   ( 5 )   b e t w e e n  

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

2.  The  e n d s   of  b a r   4  a r e   f i t t e d   w i t h   two  e s s e n t i a l l y   t r i a n -  

g u l a r   e l e m e n t s   ( 7 ) ,   h a v i n g   a  c e n t r e   p o r t i o n   (8 )   f i t t e d   t o  

t h e   end  of   b a r   4  w i t h   i t s   l o n g i t u d i n a l   a x i s   p e r p e n d i c u l a r  

to   t h e   l o n g i t u d i n a l   a x i s   of  b o t h   b a r   4  and  b a r   2,  and  t w o  

a r m s   ( 1 1 )   w i t h   l o n g i t u d i n a l   a x e s   c o n v e r g i n g   i n   r e l a t i o n   t o  

t h e   l o n g i t u d i n a l   a x i s   of  b a r   4  and  l y i n g   i n  t h e   same  p l a n e  

as  t h e   l o n g i t u d i n a l   a x e s   of  p o r t i o n   8  and  b a r   4 .   The  e n d s  

of  a rms   11  a r e   w e l d e d   c l o s e   to   t h e   c e n t r e   of  b a r   4 .  



In   F i g . s   1,  2  and  3,  e a c h   arm  ( 1 1 )   c a r r i e s  a   comb  e l e m e n t  

( 1 2 )   made  f r o m   a  p l a t e ,   b e n t   to   f o r m   a  U,  f r o m   w h i c h ,   p r i o r  

to   b e n d i n g ,   s t r i p s   of   m a t e r i a l   a r e   r e m o v e d   so  as  t o   l e a v e  

two  s o l i d   t o p   p a r t s   ( 1 7 )   and  so ,   a f t e r   b e n d i n g ,   d e f i n e   a  

n u m b e r   of   U - s h a p e d   t e e t h   ( 1 3 )   w i t h   an  i n t e r n a l   c a v i t y   ( 1 4 ) .  

As  shown   more   c l e a r l y   l a t e r   on ,   t he   s e l v e d g e s   on  t h e   f a b r i c  

a r e   h e l d   t e m p o r a r i l y   b e t w e e n   t e e t h   13  u n t i l   a  s t r a i g h t   s e c -  

t i o n   ( 1 9 )   of   a  m e t a l   w i r e   ( 1 5 )   i s   i n s e r t e d   i n s i d e   i n t e r n a l  

c a v i t i e s   14  on  t e e t h   13  so  as   t o   p i e r c e   and  s u p p o r t   t h e   s a i d  

s e l v e d g e s .   The  s a i d   m e t a l   w i r e   ( 1 5  -   F i g . 6 )   h a s   an  o p e n   a n -  

n u l a r   h e a d   d e s i g n e d   to   e n g a g e   p a r t   of   p o r t i o n   8  when  s e c -  

t i o n   19  i s   i n s e r t e d   i n t o   comb  e l e m e n t   12.   In  F i g . 3 ,   t h e   t o p  

p a r t s   ( 1 7 )   on  comb  e l e m e n t   12  g r i p   arm  11  to   w h i c h   t h e y   a r e  

e i t h e r   w e l d e d   or   s c r e w e d .  

Number  21  i n   F i g . s   4  and  5  i n d i c a t e s   a  comb  e l e m e n t - w i t h   a  

d i f f e r e n t   d e s i g n   f r o m   e l e m e n t   12.   E l e m e n t   21  i s   a l s o   m a d e  

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

s o l i d   t o p   p a r t s   ( 2 2 )   and  a  n u m b e r   of   U - s h a p e d   t e e t h   ( 2 3 )  

w i t h   an  i n t e r n a l   c a v i t y   ( 2 4 )   i n t o   w h i c h   p o r t i o n   19  of   w i r e  

15  i s   i n s e r t e d .   Top  p a r t s   22  a r e   s h a p e d   t o   f o r m   a  d o w n -  

t u r n e d   U  so  t h a t   one  c a n   a c c o m m o d a t e   t h e   t o p   p a r t   of  arm  11 

and  t h e   o t h e r   t h e   t o p   p a r t   of  r o d   25  p a r a l l e l   to   arm  11 .   T h e  

two  e n d s   ( 2 6 )   of  r o d   25.  a r e   b e n t   to   f o r m   an  L  by  w h i c h   i t  

i s   e i t h e r   w e l d e d   o r   s c r e w e d   to   arm  11.  B e t w e e n   t o p   p a r t s   2 2 ,  

a  s p a c e r   ( 2 7 )   i s   f o r c e d   t o   c l a m p   e l e m e n t   21  t o   arm  11  w i t h -  

o u t   w e l d i n g   o r   u s i n g   a s s e m b l y   s c r e w s .   P a r t   21  may  s o m e t i m e s  

c o n s i s t   of   more   t h a n   o n e  p i e c e ,   e a c h   c o m p r i s i n g   one  o r  

more  t e e t h   ( 2 3 ) .   The  r e a s o n   f o r   t h i s   a r r a n g e m e n t   i s   to   e n -  

a b l e   t e e t h   23 ,   or  s e t s   of   two  or   more  t e e t h ,   to   be  s p a c e d  

as  r e q u i r e d .  



When  in  u s e ,   t h e   f a b r i c   i s   wound  in  t h e   same  way  as  on  p r e s  

e n t l y   s o l d   f r a m e s   w i t h   t h e   d i f f e r e n c e   t h a t ,   when  b e i n g  

wound ,   t h e   s e l v e d g e s   on  t h e   f a b r i c   a r e   h e l d   t e m p o r a r i l y  

t i g h t   b e t w e e n   t e e t h   13  or   23  on  f r a m e   1  by  means   of  a  s p e -  

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

b e e n   wound ,   p o r t i o n   19  of  w i r e   15  on  e a c h   arm  11  i s  i n s e r t e d  

i n t o   c a v i t i e s   14  o r   24  so  as  to   p i e r c e   t h e   s e l v e d g e s   on  t h e  

f a b r i c   w h i c h ,   e v e n   when   t h e   s a i d   d e v i c e   i s   r e l e a s e d ,   r e m a i n  

t a u t   b e t w e e n   t h e   two  s u p p o r t i n g   e l e m e n t s   ( 3 ) .   Of  c o u r s e ,   d e -  

p e n d i n g   on  t h e   l e n g t h   of  t h e   p i l e   o n  t h e   f a b r i c ,   one  or   m o r e  

t e e t h   (13  or   23)   w i l l   be  s k i p p e d   when  w i n d i n g   t h e   f a b r i c   s o  

as  n o t   to   c r u s h   t h e   p i l e .  

Number   31  i n   F i g . 7   i n d i c a t e s   a  f r a m e   f o r   t i g h t e n i n g   f a b r i c  

wound  on  i t ,   t h e   s a i d   f r a m e   c o m p r i s i n g   a  m a i n   b a r   ( 3 2 )   t h e  

two  e n d s   of  w h i c h   a r e   f i t t e d   w i t h   two  e l e m e n t s   ( 3 3 )   f o r   s u p -  

p o r t i n g   t h e   wound  f a b r i c .   Each   s u p p o r t i n g   e l e m e n t   ( 3 3 )   c o m -  

p r i s e s   a  b a r   ( 3 4 )   t h e   l o n g i t u d i n a l   a x i s   of  w h i c h   i s   p e r p e n -  

d i c u l a r   to   t h e   l o n g i t u d i n a l   a x i s   of  b a r   32  t h e   e n d s   of  w h i c h  

a r e   f o r c e d   i n t o   h o l l o w   e l e m e n t s   35  e x t e n d i n g   f r o m   a  c e n t r e  

p a r t   of  e a c h   b a r   ( 3 4 ) .   The  e n d s   of  b a r   32  a r e   s e c u r e d   i n s i d e  

h o l l o w   e l e m e n t s   35  by  means   of  two  w e d g e s   ( 3 6 )   f o r c e d   i n s i d e  

e a c h   of  t h e   s a i d   h o l l o w   e l e m e n t s   ( 3 5 )   b e t w e e n   t h e  i n s i d e  

w a l l s   of  t h e   l a t t e r   and  t h e   o u t s i d e   w a l l s   of  b a r   32 .   T h e  

l a t t e r  h a s   a  r e c t a n g u l a r   s e c t i o n   and  e a c h   wedge   (36 )   a n  

e s s e n t i a l l y   L - s h a p e d   s e c t i o n   so  t h a t   i t   c a n   be  i n s e r t e d  

a l o n g   one  e d g e   of  b a r   32  and  g r i p   p a r t s   of  a d j a c e n t   w a l l s   o n  

i t .   Wedge  36  i s   t a p e r e d   w i t h   a  t a i l p i e c e   ( 3 7 ) ,   on  t h e   e n d  

o u t s i d e   h o l l o w   e l e m e n t   35,  f o r   e n g a g i n g   or  r e l e a s i n g   t h e  

s a i d   wedge  36  f r o m   h o l l o w   e l e m e n t   35  when  k n o c k e d .  

The  l o n g i t u d i n a l   e n d s   of  b a r   34  in   F i g . 7   a r e   f i t t e d   w i t h   t w o  



b a r s   ( 3 8 )   b e n t   i n t o   e s s e n t i a l l y   t r i a n g u l a r   s h a p e ,   e a c h   o f  

the   s a i d   b a r s   h a v i n g   a  c e n t r e   p o r t i o n   ( 4 1 )   f i t t e d   to   t he   e n d  

of  b a r   34  w i t h   i t s   l o n g i t u d i n a l   a x i s   p e r p e n d i c u l a r   to   t h e  

l o n g i t u d i n a l   a x i s   of  b o t h   b a r   34  and  b a r   32,  a n d  t w o   a r m s  

( 4 2 )   w i t h   t h e i r   l o n g i t u d i n a l   a x e s   c o n v e r g i n g   f r o m   o p p o s i t e  

s i d e s   w i t h   t h e   l o n g i t u d i n a l   a x i s   of  b a r   34  and  l y i n g   i n   t h e  

same  p l a n e   as   t h e   l o n g i t u d i n a l   a x e s   of  p o r t i o n   41  and  b a r   3 4 .  

The  e n d s   of   a r m s   42  a r e   w e l d e d   t o  b a r   34  c l o s e   to   i t s   i n t e r -  

m e d i a t e   s e c t i o n .   E a c h   of   b a r s   34  i s   a l s o   f i t t e d   w i t h   a n o t h e r  

two  s t r a i g h t   a r m s   ( 4 3 )   f o r   e a c h   of  b a r s   38 .   The  s a i d   a r m s  

( 4 3 )   a r e   l o c a t e d   i n s i d e   t h e   t r i a n g l e   f o r m e d   by  b a r   38  a n d  

a r e   p a r a l l e l   t o   a r m s   4 2 .   E a c h   arm  43  h a s   a  f i r s t   end  w e l d e d  

to  b a r   34  and  a  s e c o n d   end  w e l d e d   to   p o r t i o n   41  on  b a r   3 8 .  

As  s h o w n   i n   F i g . s   7  and  8,  e a c h   arm  42  and  43  i s   f i t t e d   w i t h  

a  comb  e l e m e n t   ( 4 5 )   f o r   t i g h t e n i n g   t h e   f a b r i c   b e t w e e n   t h e  

two  o p p o s i t e   s u p p o r t i n g   e l e m e n t s   ( 3 3 ) .   E a c h   comb  e l e m e n t   4 5  

c o m p r i s e s   a  t o p   p a r t   ( 4 6 ) ,   b e n t   i n   t h e   s h a p e   of  a  U  and  g r i p -  

p i n g   a  p o r t i o n   of  a rms   42  or  43 ,   and  a  b o t t o m   p a r t   w i t h   a  

n u m b e r   o f   t e e t h   ( 4 7 ) ,   e a c h   w i t h   t h e   f r e e   end  b e n t   to   f o r m   a  

c a v i t y   ( 4 8 ) .   As  shown  more   c l e a r l y   l a t e r   on ,   t h e   s e l v e d g e s  

on  t h e   f a b r i c   a r e   h e l d   t e m p o r a r i l y   b e t w e e n   t e e t h   47  on  e a c h  

com  e l e m e n t   ( 4 5 )   u n t i l   a  s t r a i g h t   s e c t i o n   ( 5 1 )   of  a  m e t a l  

w i r e   ( 5 2 ) ,   b e n t   i n   t h e   s h a p e   of  a  U,  i s   i n s e r t e d   i n t o   c a v i -  

t i e s   4 8 ,   a l i g n e d   w i t h   one  a n o t h e r ,   on  e a c h   comb  e l e m e n t   ( 4 5 )  

so  as   to   p i e r c e   and  s u p p o r t   t he   s a i d   s e l v e d g e s .   The  s a i d   m e -  

t a l  w i r e   ( 5 2  -   F i g . 9 )   h a s   a  s t r a i g h t   c e n t r e   s e c t i o n   ( 5 3 )  a n d  

two  s t r a i g h t   s i d e   s e c t i o n s   ( 5 1 )   w h i c h   f i t   i n t o   t h e   c a v i t i e s  

( 4 8 )   of   two  a d j a c e n t   comb  e l e m e n t s   ( 4 5 )   s u p p o r t e d   by  p a r a l -  

l e l   a r m s   42  and  43  r e s p e c t i v e l y .  

As  shown   i n   F i g . 1 0 ,   t he   f a b r i c   on  e a c h   p a i r   of  p a r a l l e l   a r m s  



42  and  43  i s   f o l d e d   w i t h   an  i n s i d e   a n g l e   of   135°   by  one  o f  

a r m s   42  and  43  and  s u b s e q u e n t l y   w i t h   an  i n s i d e   a n g l e   of   1 3 5 °  

by  t h e   o t h e r   arm  43  or   4 2 .   A l o n g   t h e   c r o s s w i s e   f o l d s   f o r m e d  

on  a r m s   42  and  43  b e t w e e n   t h e   two  o p p o s i t e   s u p p o r t i n g   e l e -  

. m e n t s   ( 3 3 ) ,   t h e   p i l e   on  t h e   f a b r i c   i s   t u r n e d   t o w a r d s   t h e  

o u t s i d e   of  f r a m e   31  a t   an  a n g l e   of  4 5 ° .   In   s h o r t ,   i n s t e a d   o f  

w i n d i n g   t h e   f a b r i c   by  f o l d i n g   i t   on  e a c h   comb  e l e m e n t   w i t h  

an  i n s i d e   a n g l e   of  9 0 ° ,   t h e   f o l d   i s   h a l v e d   by  f o l d i n g   t h e  

f a b r i c   on  e a c h   p a i r   of  p a r a l l e l   a rms   42  and  4 3 ,   a t   an  i n -  

s i d e   a n g l e   of  135°  on  t h e   f i r s t   arm  (42  or   4 3 )   and  t h e n   a t  

a n o t h e r   135°  on  t h e   r e m a i n i n g   arm  (43  or   4 2 ) .  

The  f a b r i c  i s   wound  i n   t h e   same  way  as  on  f r a m e   1  i n   F i g . l .  

Once  t h e   f a b r i c   has   b e e n   w o u n d ,   f o r   e a c h   p a i r   of  p a r a l l e l ,  

a d j a c e n t   a rms  42  and  4 3 ,   p o r t i o n s   51  of  m e t a l   w i r e   52  a r e  

i n s e r t e d   s i m u l t a n e o u s l y   i n t o   a l i g n e d   c a v i t i e s   48  on  two  c o m b  

e l e m e n t s   (45 )   on  t h e   s a i d   p a r a l l e l   a rms   42  and  4 3 .   When  i n -  

s e r t e d ,   p o r t i o n s   51  p i e r c e   t h e   s e l v e d g e s   on  t h e   f a b r i c   i n -  

s e r t e d   b e t w e e n   t e e t h   47  so  t h a t ,   when  t h e   s a i d   t e m p o r a r y  

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

t h e   .two  s u p p o r t i n g   e l e m e n t s   ( 3 3 ) .   of  c o u r s e ,   d e p e n d i n g   o n  

t h e   l e n g t h   of  t he   p i l e ,   one   or   more   t e e t h   ( 4 7 )   w i l l   be  s k i p -  

ped  when  w i n d i n g   t h e   f a b r i c   to   p r e v e n t   c r u s h i n g   t h e   p i l e .  

Number   61  in   F i g . 1 1   i n d i c a t e s   a  f r a m e   f o r   t i g h t e n i n g   f a b r i c  

wound  on  i t ,   t he   s a i d   f r a m e   c o m p r i s i n g   a  b a r   ( 6 2 )   t h e   o p p o -  

s i t e   e n d s   of  w h i c h   a r e  f i t t e d   w i t h   two  w h e e l - l i k e   e l e m e n t s  

( 6 3 )   f o r   s u p p o r t i n g   t h e   f a b r i c .   E a c h   s u p p o r t i n g   e l e m e n t  

( 6 3 )   h a s   a  c e n t r e   c o u p l i n g   ( 6 4 ) ,   w h i c h   f i t s   on  to   t h e   c o r r e -  

s p o n d i n g   end  o f  b a r   62 ,   and  a  n u m b e r   of  r a d i a l   a rms   ( 6 5 )  

e a c h   l o n g i t u d i n a l   a x i s   of  w h i c h   d e f i n e s ,   i n   t h e   same  p l a n e ,  

t h e   same  a n g l e   in   r e l a t i o n   to   t h e   l o n g i t u d i n a l   a x i s   of  a r m  



65  b e f o r e   and  a f t e r   i t ,   and  a  r i g h t - a n g l e   in   r e l a t i o n   to   t h e  

l o n g i t u d i n a l   a x i s   of  b a r   62 .   A  f i r s t   end  ( 6 6 )   of  a rms   65  i s  

s e c u r e d ,   e . g .   w e l d e d ,   to   c e n t r e   c o u p l i n g   64,   w h i l e   a  s e c o n d  

end  ( 6 7 )   i s   s e c u r e d ,   e . g .   w e l d e d ,   to   an  a n n u l a r   e l e m e n t   ( 6 8 )  

c o a x i a l   w i t h   c o u p l i n g   64.   T h o u g h   t h e   n u m b e r   of  a r m s   ( 6 5 )   p r o  

v i d e d   i n   F i g . 1 1   i s   e i g h t ,   t h i s   i n   no  way  l i m i t s   t h e   s c o p e   o f  

t h e   p r e s e n t   i n v e n t i o n   in   t h a t   t h e   min imum  n u m b e r   of  a rms   ( 6 5 )  

i n d i s p e n s a b l e   i s   t h r e e ,   n a t u r a l l y   a t   t h e   same  a n g l e   in   r e l a -  

t i o n   t o   one   a n o t h e r .   The  end  of  b a r   62  c an   be  s c r e w e d ,   w e d g e d  

or   o t h e r w i s e   s e c u r e d   i n s i d e   c o u p l i n g   6 4 .  

E a c h   arm  65  i n   F i g . s   12  and  13  i s   s i m i l a r   to   a  comb  e l e m e n t .  

In  f a c t ,   e a c h   arm  65  i s   made  w i t h  a   n u m b e r   of   s l o t s   ( 7 1 )   t o  

f o r m   a  n u m b e r   of  t e e t h   ( 7 2 )   a l i g n e d   to   one  a n o t h e r   and  e a c h  

h a v i n g   a  c a v i t y   (73 )   i n d i c a t e d   by  a  d o t t e d   l i n e   i n   F i g . 1 3 .  

As  s h o w n   i n   more  d e t a i l   l a t e r   on ,   t h e   s e l v e d g e s   on  t h e   f a b -  

r i c   a r e   h e l d   t e m p o r a r i l y   i n   s l o t s   71  u n t i l   a  s t r a i g h t   p o r -  

t i o n   ( 7 4 )   of  m e t a l   w i r e   75  i s   i n s e r t e d   i n t o   c a v i t i e s   73  o n  

t e e t h   72  so  as  to   p i e r c e   t h e   s a i d   s e l v e d g e s   and  s u p p o r t   t h e  

f a b r i c .   The  s a i d   m e t a l   w i r e   ( 7 5  -   F i g . 1 4 )   h a s   an  o p e n   a n n u -  

a r   h e a d   ( 7 6 )   f o r   e n g a g i n g   p a r t   of  a n n u l a r   e l e m e n t   68  w h e n  

p o r t i o n   74  i s   i n s e r t e d   i n t o   c a v i t i e s   73 .   At  e a c h  e n d   ( 6 7 )  

of  a r m s   65 ,   a n n u l a r   e l e m e n t   68  h a s   a  h o l e   ( 7 7 )   c o a x i a l   w i t h  

a  h o l e   i n   t h e   s a i d   end  67 .   T h r o u g h   t h e s e   h o l e s ,   s t r a i g h t  

p o r t i o n   74  of  m e t a l   w i r e   75  f i t s   t h r o u g h   c a v i t i e s   73  o n  

t e e t h   7 2 .  

The  f a b r i c   i s   wound  i n   t h e   same  way  as  on  f r a m e s   1  and  3 1 .  

Once  t h e   f a b r i c   has   b e e n   w o u n d ,   on  e a c h   arm  65,  p o r t i o n   7 4  

of  t h e   c o r r e s p o n d i n g   w i r e   ( 7 5 )   i s   i n s e r t e d   i n t o   c a v i t i e s   7 3  

of  t e e t h   72  so  as  to   p i e r c e   t h e   s e l v e d g e s   on.  t he   f a b r i c   h e l d  

i n   s l o t s   71 .   The  s a i d   d e v i c e   i s   t h e n   r e l e a s e d ,   t he   same  b e -  



i n g   no  more   t h a n   an  e l e m e n t   w i t h   a  n u m b e r   of  a r m s ,   e a c h   w i t h  

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

w h i c h ,   e v e n   when  t h e  d e v i c e   i s   r e l e a s e d ,   r e m a i n s   t a u t   b e -  

t w e e n   t h e   two  s u p p o r t i n g   e l e m e n t s   ( 6 3 )   i n   t h a t   p o r t i o n s   7 4  

o n  w i r e s   75  a r e   s u p p o r t e d   by  t e e t h   72  t o   p r e v e n t   t hem  f r o m  

b e n d i n g .   of  c o u r s e ,   d e p e n d i n g   on  t h e   l e n g t h   of  t h e   p i l e   o n  

t h e   f a b r i c ,   one  or  more   t e e t h   w i l l   be  s k i p p e d   when  w i n d i n g  

t h e   f a b r i c ,   so  as  n o t   t o   c r u s h   t h e   p i l e .  

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

the   d e s c r i p t i o n   g i v e n .  

F i r s t l y ,   t h e   w i n d i n g   s y s t e m s   d e s c r i b e d   i n   c o n n e c t i o n   w i t h  

f r a m e s   1,  31  and  61  o v e r c o m e   a l l   t h e   d r a w b a c k s   p o s e d   by  s u p -  

p o r t   and  hook   f r a m e s ,   e . g .   t e a r i n g   o r  u n h o o k i n g   of  t h e   s e l -  

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

t h e   p i l e .   As  c o m p a r e d   w i t h   f r a m e   1,  f r a m e s   3 1  a n d   61  p r o v i d e  

f o r   a  s o f t e r   f o l d   on  t h e   f a b r i c   ( F i g . 1 0 ) .   O b v i o u s l y ,   t h e   - 

c r o s s w i s e   f o l d s   w i l l   be  l e s s   e v i d e n t   so  t h a t   t h e   f a b r i c   f a l l s  

e a s i l y   b a c k   i n t o   p l a c e   when  unwound   or  u s e d .   A n o t h e r   p o i n t  

w o r t h   n o t i n g   i s   t h e   n e g l i g i b l e   e f f e c t   on  t h e   p i l e   w h i c h ,  

a l o n g   t h e   c r o s s w i s e   f o l d s ,   no  l o n g e r   o p e n s   90°  b u t   b y  h a l f  

t h a t  a n g l e   on  f r a m e   31  and  by  an  a n g l e  d e p e n d i n g   on  t h e   n u m -  

b e r   of  a r m s   ( 6 5 )   on  f r a m e   61.   F u r t h e r m o r e ,   b e t w e e n   a d j a c e n t  

a rms   42  and  43  on  f r a m e   31  or  a d j a c e n t   a rms   65  on  f r a m e   6 1 ,  

t h e   f a b r i c   may  be  a r r a n g e d   p a r a b o l i c a l l y   so  as  to   r e d u c e   t h e  

e f f e c t   on  t h e   p i l e   o r   f a b r i c   e v e n   f u r t h e r .  

To  t h o s e   s k i l l e d   in   t h e   a r t   i t   w i l l   be  c l e a r   t h a t   c h a n g e s  

c a n   be  made  to   f r a m e s   1,  31  and  61  d e s c r i b e d   and  i l l u s t r a t e d  

h e r e i n ,   w i t h o u t   d e p a r t i n g   f rom  t he   s c o p e   of  t h e   p r e s e n t   i n -  

v e n t i o n .  

In  p a r t i c u l a r ,   t h e   comb  e l e m e n t   on  f r a m e   1  may  be  s e c u r e d   t o  



arm  11  in   any   n u m b e r   of  ways   and  the   comb  e l e m e n t   i t s e l f   b e  

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

c o m p r i s e s   a  n u m b e r   of   U - s h a p e d   t e e t h   or   t e e t h   c o m p r i s i n g   a n  

a n n u l a r   p o r t i o n   f o r   a c c o m m o d a t i n g   p o r t i o n   19  of  w i r e   1 5 . .  

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

c o s t .   F o r   e x a m p l e ,   t h e   t e e t h   may  be  a n n u l a r   or   made  of  o n e  

p i e c e   w i t h   a  h o l e   f o r   a c c o m m o d a t i n g   t h e   s a i d   p o r t i o n   19.  T h e  

comb  e l e m e n t   may  e v e n   be  made  by  w i n d i n g   a  h e l i c a l   m e t a l   w i r e  

r o u n d   arm  11,   or   by  b e n d i n g   an  u n d u l a t e d   m e t a l   w i r e   i n   t h e  

f o r m   of   a  U  or   i n   more   t h a n   one  p i e c e   f i t t e d   w i t h   one  o r  

more  t e e t h .   F i n a l l y ,   a r m s   11  may  be  made  i n   t h e   same.  way   a s  

a rms   65  on  f r a m e   61,   t h a t   i s ,   w i t h   b u i l t - i n   t e e t h   w i t h   c a v i -  

t i e s   a l i g n e d   t o   one  a n o t h e r .  

What  h a s   b e e n   s a i d   i n   c o n n e c t i o n   w i t h   t h e   comb  e l e m e n t s   o n  

f r a m e   1  a l s o   a p p l i e s   t o   comb  e l e m e n t s   45  on  f r a m e   31.   A r m  

42  or  43  on  f r a m e   31  may  be  made  f r o m   a  b a r   b e n t   i n   t h e   s h a p e  

of  a  U  and  e i t h e r   s c r e w e d   o r   w e l d e d   to   t h e   o t h e r   arm  (43  o r  

4 2 ) .   A n o t h e r   a r r a n g e m e n t   o f   a r m s   42  and  43  c o u l d   c o m p r i s e   a  

b a r   b e n t   t o   f o r m   a  q u a d r i l a t e r a l   w i t h   two  p a r a l l e l   s i d e s   f i t -  

t e d   w i t h   two  comb  e l e m e n t s   ( 4 5 )   and  t h e   o t h e r   two  s i d e s   c o n -  

n e c t e d   t o   b a r   34  and  t h e   end  of   p o r t i o n   4 1 .   In   t h i s   a r r a n g e -  

m e n t ,   t h o u g h   p o r t i o n s   51  f o r m   p a r t   of  a  s i n g l e   U - s h a p e d  

p i e c e ,   t h i s   i n   no  way  m e a n s   t h a t   p o r t i o n s   51  may  n o t   be  d i s -  

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

c o n n e c t i n g   i t   t o   f r a m e   3 1 .  

On  f r a m e   61,   t h e   n u m b e r   of   a r m s   ( 6 5 )   may  d i f f e r ,   as  may  t h e  

way  i n   w h i c h   t h e   e n d s   of   b a r   62  a r e   s e c u r e d   to   t h e   two  s u p -  

p o r t i n g   e l e m e n t s   ( 6 3 ) .   T e e t h   72  may  be  d e s i g n e d   d i f f e r e n t l y  

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

i n g   p o r t i o n   74  of  w i r e   7 5 .   F u r t h e r m o r e ,   a rms   65  m a y . b e   d e -  



s i g n e d   d i f f e r e n t l y   w i t h   a  comb  e l e m e n t   s i m i l a r   to   t h e   o n e  

d e s c r i b e d   on  f r a m e   1  o r   one  of  i t s   v a r i a t i o n s   a l r e a d y   m e n -  

t i o n e d .   T e e t h   72  a n d ,   i n   p a r t i c u l a r ,   c a v i t i e s   73  may  p r o -  

t r u d e   f r o m   t h e   s p a c e   f o r m e d   by  e l e m e n t   68.   F i n a l l y ,   t h o u g h  

f r a m e s   1,  31  and  61  a r e   p r e f e r a b l y   made  of  m e t a l ,   t h e y   m a y  

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

b o a r d .  



1 )  -  F r a m e   f o r   t i g h t e n i n g   f a b r i c   wound  on  i t ,   t h e   s a i d   f r a m e  

c o m p r i s i n g   a  f i r s t   b a r   ( 2 ,   32  or  62)   t h e   e n d s   of   w h i c h   a r e  

f i t t e d   w i t h   two  s u p p o r t i n g   e l e m e n t s   (3 ,   33  or   63)   h a v i n g   a  

h o l l o w   b o d y   ( 5 ,   35  or   64)   f i t t e d   on  to   t h e   c o r r e s p o n d i n g  

end  of  t h e   s a i d   f i r s t   b a r   (2 ,   32  or  62)  and  a  n u m b e r   of   a r m s  

( 1 1 ,  4 2 ,  4 3   or   65)   f o r   s u p p o r t i n g   t h e   s a i d   f a b r i c ;   t h e   l o n g i  

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

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

(2 ,   32  o r   6 2 ) ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   e a c h   of   t h e  

s a i d   a r m s   ( 1 1 ,   4 2 ,   43  or   65)   c a r r i e s   a  n u m b e r   of   t e e t h   ( 1 3 ,  

23 ,   47  o r   7 2 ) ,   a l i g n e d   i n   r e l a t i o n   to   one  a n o t h e r   and  e a c h  

h a v i n g   a  c a v i t y   ( 1 4 ,   24 ,   48  or  7 3 ) ;   t h a t ,   when   i n   u s e ,   t h e  

s e l v e d g e   of   t h e   s a i d   f a b r i c   i s   i n s e r t e d   b e t w e e n   t h e   s a i d  

t e e t h   ( 1 3 ,   23 ,   47  or   72)   and  t h e   s t r a i g h t   s e c t i o n   ( 1 9 ,   51  o r  

74 )   of   a  b o d y   ( 1 5 ,   52  o r   7 5 ) ,   one  f o r   e a c h   of   t h e   s a i d   a r m s  

( 1 1 ,   4 2 ,   43  or   6 5 ) ,   i s   i n s e r t e d   i n t o   t h e   s a i d   c a v i t i e s   ( 1 4 ,  

24 ,   48  or   73 )   so  a s  t o   p i e r c e   t he   s a i d   s e l v e d g e s   and  s u p -  

p o r t   t h e m   w h i l e ,   a t   t h e   same  t i m e ,   b e i n g   s u p p o r t e d   by  t h e  

s a i d   t e e t h   ( 1 3 ,   23,   47  o r   7 2 ) ,   so  as   to   t i g h t e n   t h e   s a i d  

f a b r i c   b e t w e e n   t h e   s a i d   c o r r e s p o n d i n g   o p p o s i t e   a rms   ( 1 1 ,   4 2 ,  

43  or   65)   of   t h e   two  s a i d   s u p p o r t i n g   e l e m e n t s   (3 ,   33  or   6 3 ) .  

2 )  -   F r a m e   a c c o r d i n g   t o   C l a i m  . 1 ,   c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   e a c h   of  t h e   s a i d   a r m s   ( 6 5 )   h a s   a  n u m b e r   of   s l o t s   ( 7 1 )  

t o   f o r m   t h e   s a i d   n u m b e r   of   t e e t h   ( 7 2 ) .  

3 )  -   F r a m e   a c c o r d i n g   t o   C l a i m   2,  c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   p o r t i o n   of  t h e   s a i d   t e e t h   (72 )   i n   w h i c h   t h e   s a i d  

c a v i t y   ( 7 3 )   i s   made  p r o j e c t s   t o w a r d s   t he   i n s i d e   of   t h e   s p a c e  

f o r m e d   by  t h e   s a i d   a rms   ( 6 5 ) .  



4 )  -   F r ame   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   e a c h   of   t h e   s a i d   a rms  ( 1 1 ,   42 ,   43  or  65)   i s   f i t t e d  

w i t h   a  c o m b - s h a p e d   e l e m e n t   ( 1 2 ,   21  or  45)   w i t h   t h e   s a i d  

n u m b e r   of  t e e t h   ( 1 3 ,   23  or  4 7 ) .  

5 )  -   F r a m e   a c c o r d i n g   to   C l a i m   4,   c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   s a i d   c o m b - s h a p e d   e l e m e n t   ( 12 ,   2 1  o r   4 5 )   i s   m a d e  

f r o m   a  m e t a l   p l a t e   b e n t   i n   t h e   s h a p e   of  a  U  b u t   f r o m   w h i c h ,  

p r i o r   t o   b e n d i n g ,   s t r i p s   of  m a t e r i a l   a r e   r e m o v e d   so  as   t o  

f o r m   t h e   s a i d   n u m b e r   of  t e e t h   ( 13 ,   23  or   4 7 ) .  

6 )  -   F r a m e   a c c o r d i n g   t o   C l a i m   5,  c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   s a i d   c o m b - s h a p e d   e l e m e n t   ( 12 ,   21  or   4 5 )   h a s   a - s o l i d  

p o r t i o n   ( 1 7 ,   22  or  4 6 )   s e c u r e d   to   t h e   s a i d   arm  ( 1 1 ,   4 2 ,   4 3  

or  65)  by  s c r e w s ,   w e l d i n g   or  t h e   U  bend  on  t h e   s a m e ,   so  a s  

to   a c c o m m o d a t e   a  p o r t i o n   of   t h e   s a i d   arm  ( 1 1 ,   4 2 ,   43  or   6 5 ) .  

7 )  -   F r a m e   a c c o r d i n g   to   C l a i m   4,   c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   s a i d   c o m b - s h a p e d   e l e m e n t   ( 1 2 ,   21  or   4 5 )   i s   made  b y  

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

( 1 1 ,  4 2 ,   43  or   65)   so  as  to   f o r m   t h e   s a i d   n u m b e r   of   t e e t h  

( 1 3 ,   23 ,   47  o r   7 2 ) .  

8 )  -   F r a m e   a c c o r d i n g   t o   C l a i m   4,   c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   s a i d   c o m b - s h a p e d   e l e m e n t   ( 1 2 ,   21  or  4 5 )   i s   made  o f  

more  t h a n   one  p i e c e ,   n o t   n e c e s s a r i l y   i n t e g r a l   w i t h   one   a n -  

o t h e r ,   b u t   e a c h   of  w h i c h   h a s   one  or  more  of  t h e   s a i d   t e e t h  

(13 ,   23,   47  or   7 2 ) .  

9 )  -   F r a m e   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d   by  t h e   f a c t .  

t h a t   t h e   s a i d   c o m b - s h a p e d   e l e m e n t   ( 1 2 ,   21  or  4 5 )   i s   made  b y  

b e n d i n g   an  u n d u l a t e d   m e t a l   w i r e   in   t he   s h a p e   of  a  U .  

1 0 )  -   F r a m e   a c c o r d i n g   to   a n y  o n e   of  t he   p r e v i o u s   C l a i m s ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t  t h e   s a i d   a rms   ( 6 5 )   a r e   a t  

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



h o l l o w   b o d y   ( 6 4 )   to   c o n n e c t   w i t h   an  a n n u l a r   e l e m e n t   ( 6 8 )  

c o a x i a l   w i t h   t h e   s a i d   h o l l o w   b o d y   ( 6 4 ) ;   t h e   l o n g i t u d i n a l  

a x i s   of   e a c h   of   t h e   s a i d   a rms   (65 )   d e f i n i n g   t h e  s a m e   a n g l e  

i n   r e l a t i o n   t o   t h e   l o n g i t u d i n a l   a x i s   of   t h e   s a i d   arm  ( 6 5 )  

b e f o r e   i t   and  t h e   s a i d   arm  ( 6 5 )   a f t e r   i t .  

1 1 )  -   F r a m e   a c c o r d i n g   to   any   of  C l a i m s   1  t o   9,  c h a r a c t e r -  

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

(3  or   33)   h a s   a  s e c o n d   b a r   (4  or  3 4 ) ,   t h e   l o n g i t u d i n a l   a x i s  

of   w h i c h   l i e s   i n   t h e   same  p l a n e   as  t h e   l o n g i t u d i n a l   a x e s   o f  

t h e   s a i d   a r m s   ( 1 1 ,   42  or   4 3 ) ,   and  an  i n t e r m e d i a t e   p o r t i o n  

f r o m   w h i c h   t h e   s a i d   h o l l o w   b o d y   (5  or   35)   e x t e n d s ,   and  t h a t ,  

f r o m   t h e   s a i d   s e c o n d   b a r   (4  or   3 4 ) ,   f o u r   of   t h e   s a i d   a r m s  

( 1 1 ,   42  o r   4 3 )   e x t e n d   w i t h   t h e i r   l o n g i t u d i n a l   a x e s   c o n v e r g - -  

i n g   i n   r e l a t i o n   to   t h e   l o n g i t u d i n a l   a x i s   of   t h e   s a i d   s e c o n d  

b a r   (4  o r   3 4 ) .  

1 2 )  -   F r a m e   a c c o r d i n g   t o   C l a i m   11,  c h a r a c t e r i s e d   by  t h e   f a c t  

t h a t   t h e   e n d s   of   t h e   s a i d   s e c o n d   b a r   ( 4  o r   34 )   a r e   f i t t e d  

w i t h   two  e s s e n t i a l l y   t r i a n g u l a r   c o m p o n e n t s   (7  or   38)  c o m p r i s  

i n g   a  c e n t r e   p o r t i o n   (8  or   4 1 )   w i t h   i t s   l o n g i t u d i n a l   a x i s  

p e r p e n d i c u l a r   t o   and  i n   t h e   same  p l a n e   as   t h a t   of   t h e   s a i d  

s e c o n d   b a r   (4  o r   3 4 ) ;   t h e   s a i d   c e n t r e   p o r t i o n   ( 8 .  o r   4 1 )   b e -  

i n g   s e c u r e d   i n   t h e   c e n t r e   r e g i o n   to   t h e   end   o f   t h e   s a i d   s e c -  

ond  b a r   (4  o r   3 4 )   and  two  of   t h e   s a i d   a r m s   ( 1 1 ,   42  o r  4 3 )  

e x t e n d i n g   f r o m   t h e   e n d s   of  t h e   s a i d   c e n t r e   p o r t i o n   (8  or   4 1 ) ,  

t h e   e n d s   o f   t h e   s a i d   a r m s   ( 1 1 ,   42  or  4 3 )   b e i n g   s e c u r e d   s p e -  

c u l a r l y   t o   t h e   c e n t r e   r e g i o n   of  t he   s a i d   s e c o n d   b a r   (4  or  3 4 ) .  

1 3 )  -   F r a m e   a c c o r d i n g   to   C l a i m   11  a n d / o r   12,   c h a r a c t e r i s e d  

by  t h e   f a c t   t h a t   e a c h   of  t h e   s a i d   s u p p o r t i n g   e l e m e n t s   ( 3 3 )  

c o m p r i s e s   f o u r   s t r a i g h t   e l e m e n t s   ( 4 3 )   e a c h   p a r a l l e l   and  a d -  

j a c e n t   t o   one   of  t h e   s a i d   a rms   ( 4 2 ) ;   e a c h   of  t h e   s a i d  



s t r a i g h t   e l e m e n t s   ( 4 3 )   s u p p o r t i n g   a  n u m b e r   of  t e e t h   ( 4 7 )  

c o m p r i s i n g   c a v i t i e s   ( 4 8 )   a l i g n e d   i n   r e l a t i o n   to   one  a n o t h e r  

and  f u n c t i o n i n g   in   t h e   same  way  as   t h e   s a i d   a rms   ( 4 2 ) .  
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