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(54)  COILER. 
©  A  coiler  comprises  a  first  frame  of  which  the  front  end  is  pushing  roller  and  the  first  frame  which  turns  the  second 
opposea  to  tne  outer  penpnery  or  a  mandrel  that  takes  up  a 
strap  and  of  which  the  base  end  is  rotatable  about  an  axis  in 
parallel  with  the  axis  of  the  mandrel,  a  drive  device  for  turn-  ' 
ing  the  first  frame,  a  second  frame  pivoted  to  the  front  end  of  \ 
the  first  frame  to  rotate  about  an  axis  in  parallel  with  the  axis 
of  the  mandrel,  a  second  drive  device  for  turning  the  second' 
frame,  a  pushing  roller  which  is  rotatably  supported  by  the 
second  frame  and  which  assists  the  winding  of  the  strap  onto 
the  mandrel,  and  a  circular  guide  which  is  mounted  on  the 
second  frame  so  as  to  be  opposed  to  the  mandrel.  According 
to  the  invention,  the  function  of  a  frame  for  operating  the  unit 
roller  is  shared  between  the  second  frame  which  supports  the 

rame.  Unlike  the  conventional  apparatus,  therefore,  there  is 
io  limitation  on  the  arrangement,  the  strap  is  desirably 
vound  on  the  mandrel,  and  the  pushing  roller  exhibits 
jreatly  improved  response  characteristics. 
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: t l e   of   t h e   i n v e n t i o n  

C o i l e r  

3CHNICAL  F I E L D  

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

n i c h   a  "band  p l a t e   i s   p r e s s e d   a g a i n s t   a  m a n d r e l   b y  

o i l e r s .  

ACKG  ROUND  AHT 

The  c o i l e r   i s   an  i n s t a l l a t i o n   f o r   c o i l i n g   a  r o l l e d  

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

; r a n s p o r t a t i o n   or  s h i p m e n t   t h e r e o f   to  s u b s e q u e n t  

, r o c e s s e s .   The  known  t y p e s   of   c o i l e r s   a r e :   t h e   u n i t  

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

i  m a n d r e l   by  u n i t   r o l l e r s   and   g u i d e d   by  c i r c u l a r   g u i d e s ,  

the  b e l t   h o r n   t y p e   in   w h i c h   a  b e l t   i s   d i s p o s e d   so  t h a t  

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

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

i n s t e a d   of  t h e   b e l t ,   a n d   t h e   g r i p p e r   t y p e   i n   w h i c h   t h e  

a d v a n c e   of  t h e   l e a d i n g   end   of  t h e   b a n d   p l a t e   i s   t e m p o r a -  

r i l y   s t o p p e d   when   i t   r e a c h e s   a  m a n d r e l   and   t h i s   l e a d i n g  

end  i s   g r i p p e d   by  a  g r i p p e r   p r o v i d e d   on  t h e   p e r i p h e r y   o f  

t h e   m a n d r e l .  

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

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

of  u n i t   r o l l e r s   p r o v i d e d   in   one  c o i l e r   and  t h e   r o l l e r  

i n t e r l o c k i n g   m o v a b l e   - t y p e   i n   w h i c h   a  p l u r a l i t y   of   u n i t  

r o l l e r s   a r e   o p e n e d / c l o s e d   by  one  a c t u a t o r   by  m e a n s   o f  

a  l i n k   m e c h a n i s m   or   a  s l i d e   m e c h a n i s m .  

F i g .   3  s h o w s   a  c o n v e n t i o n a l   c o i l e r ,   in   w h i c h   a  r o l l e d  

b a n d   p l a t e   1  i s   c o n v e y e d   on  a  r o l l e r   t a b l e   2  and   p u l l e d   i n  

by  a  p a i r   of   p i n c h   r o l l e r s   3a  and  3b.  Then ,   t h i s   b a n d  

p l a t e   i s   g u i d e d   b e t w e e n   a  g a t e   4  and   an  a p r o n   5  a n d  

b e t w e e n   an  o v e r   g u i d e   6a  and   a  t h r o a t   g u i d e   6b,  and   i s  

p r e s s e d   a g a i n s t   t h e   p e r i p h e r y   of   a  m a n d r e l   8  by  a  p l u r a l i t y  

of  u n i t   r o l l e r s   7.  A f t e r   t h e   l e a d i n g   end  of  t h e   b a n d  

p l a t e   1  r e a c h e s   t h e   m a n d r e l   8,  t h e   b a n d   p l a t e   1  i s   b e n t  

so  as  to   l i e   a l o n g   t h e   p e r i p h e r y   of   t h e   m a n d r e l   8  by  t h e  

m a n d r e l   8  and   t h e   u n i t   r o l l e r s   7,  r o t a t i n g   a t   c i r c u m f e r -  

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

p l a t e   1,  and   by  c i r c u l a r   g u i d e s   6c  n o t   r o t a t i n g   t o g e t h e r  

w i t h   t h e   m a n d r e l   8;  as  a  r e s u l t ,   t h e   b a n d   p l a t e   i s  

p r o g r e s s i v e l y   c o i l e d   a r o u n d   t h e   m a n d r e l   8  i n   p i l e d   f o r m .  

A l t h o u g h   e a c h   u n i t   r o l l e r   7  i s   c o n t r o l l e d   s u c h   t h a t  

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

a d v a n c i n g   s p e e d   of   t h e   b a n d   p l a t e   1  a f t e r   t h e   b a n d   p l a t e  

1  r e a c h e s   t h e   p o s i t i o n   of   t h e   u n i t   r o l l e r   7  and   i s   p r e s s e d  

a g a i n s t   t h e   m a n d r e l   8,  t h e   c i r c u m f e r e n t i a l   s p e e d   of  t h e  

-  2  -  



a a n d r e l   8  i s   k e p t   f a s t e r   t h a n   t h e   a d v a n c i n g   s p e e d   01  x n e  

Dand  p l a t e   1  u n t i l   t h e   b a n d   p l a t e   1  f a s t e n s   i n t e g r a l l y  

Ground   t h e   m a n d r e l   8.  Then ,   t h e   b a n d   p l a t e   1  l y i n g   o n  

bhe  p e r i p h e r y   of  t h e   m a n d r e l   8,  a f t e r   c o i l e d   a  few  t u r n s  

in  p i l e d   f o r m   a r o u n d   t h e   p e r i p h e r y   of  t h e   m a n d r e l   8  b y  

b e i n g   p r e s s e d   a g a i n s t   t h e   m a n d r e l   8  by  m e a n s   of  t h e   u n i t  

r o l l e r s   7,  f a s t e n s   i n t e g r a l l y   a r o u n d   t h e   m a n d r e l   8 .  

G e n e r a l l y ,   i t   i s   n o t   n e c e s s a r y   a f t e r   t h e   b a n d   p l a t e   1  

has   f a s t e n e d   a r o u n d   t h e   m a n d r e l   8  t h a t   t h e   u n i t   r o l l e r s   7 

p r e s s   t h e   b a n d   p l a t e   1;  h e n c e ,   t h e   u n i t   r o l l e r s   7  a r e  

r e t r a c t e d   to   t h e   o u t s i d e   of  an  a l l o w a b l e   maximum  c o i l   1 0  

w h i c h   t h e   m a n d r e l   8  can   a c c o m m o d a t e   i n   c o i l i n g .  

In  t h e   c o i l e r ,   to   i m p r o v e   t h e   c a p a b i l i t y   of  t h e   b a n d  

p l a t e   1  to   f a s t e n   a r o u n d   t h e   m a n d r e l   8  to   t h e r e b y   r e d u c e  

s c r a t c h e s   t h a t   w o u l d   be  f o r m e d   in   t h e   s u r f a c e   of  t h e   b a n d  

p l a t e   1,  i t   i s   i m p o r t a n t   to  d e c r e a s e   t h e   n u m b e r   of  t u r n s  

c r e a t e d   up  to   t h e   momen t   t h e   b a n d   p l a t e   1  f a s t e n s   a r o u n d  

t h e   m a n d r e l   8.  F u r t h e r ,   i t   i s   i m p o r t a n t   to   i m p r o v e   t h e  

r e s p o n s i b i l i t y   of  t h e   u n i t   r o l l e r   7  s u c h   t h a t   t h e   u n i t  

r o l l e r   7  r u n s   on  a  s t e p p e d   p o r t i o n   of  t h e   c o i l e d / p i l e d  

b a n d   p l a t e   1  c o r r e s p o n d i n g   to   t h e   l e a d i n g   end  t h e r e o f  

w i t h o u t   any   s h o c k   to   t h e r e b y   r e d u c e   d e n t s   (  t o p   m a r k s   ) 

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

t h e   q u a l i t y   of  t h e   p r o d u c t   c o i l .   T h e r e f o r e ,   w h e r e   t h e  

-  3  -  
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_   . .^^a.cj.   ,  a u D j e c x e a   -co  c o n t r o l ,   i t  
is   n e c e s s a r y   to   i n c r e a s e   t h e   s p e e d   o f   i n s t a n t a n e o u s   s h i f t  

or  t h e   s p e e d   of  r e s p o n s e   of   t h e   u n i t   r o l l e r   7  in   t h e  

r a d i a l   d i r e c t i o n   of  t h e   m a n d r e l   8,  - o r   w h e r e   t h e   p o s i t i o n  
5f  t h e   u n i t   r o l l e r   -7  i s   n o t   s u b j e c t e d   to   c o n t r o l ,   i t   i s  

l e c e s s a r y   to   d e c r e a s e   t h e   r e a c t i o n   f o r c e   of  i n e r t i a   of  t h e  
r n i t   r o l l e r   7  and   of  i t s   s u p p o r t   m e c h a n i s m   in   t h e   r a d i a l  

L i r e c t i o n   of  t h e   m a n d r e l   8 .  

To  i m p r o v e   t h e   c a p a b i l i t y   of  t h e   b a n d   p l a t e   1  t o  
a s t e n   a r o u n d   t h e   m a n d r e l   8,  i t   i s   n e c e s s a r y   to  m a k e  

-  p l a y   or   s a g   b e t w e e n   t h e   f i r s t   t u r n   of   t h e   b a n d   p l a t e   1  
nd  t h e   p e r i p h e r y   of  t h e   m a n d r e l   8  as   s m a l l   as  p o s s i b l e ,  

u r t h e r ,   to   i m p r o v e   t h e   r e s p o n s i b i l i t y   of   t h e   u n i t   r o l l e r  

,  t h e   t o t a l   w e i g h t   of   t h e   u n i t   r o l l e r   7  and   i t s   s u p p o r t  
r ame   mus t   be  d e c r e a s e d ,   t h e   s h i f t   d i r e c t i o n   in   o p e n i n g /  

l o s i n g   of  t h e   u n i t   r o l l e r   7  m u s t   be  made   to   a c c o r d  

l o s e l y   w i t h   t h e   n o r m a l   d i r e c t i o n   o f   t h e   p e r i p h e r a l  
u r f a c e   of  t h e   m a n d r e l   8,  t h e   d i s t a n c e   of  s h i f t   of  t h e  

a i t   r o l l e r   7  r e s u l t i n g   f r o m   an  i n c r e a s e   i n   d i a m e t e r   o f  

ie  c o i l e d   b a n d   p l a t e   1  m u s t   be  d e c r e a s e d ,   and  so  o n .  

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

> v a b l e   t y p e   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s ,  

t h r o u g h   12.   In   t h e s e   d r a w i n g s ,   a m o n g   a  p l u r a l i t y   o f  

l i t   r o l l e r s   7  and   of   c i r c u l a r   g u i d e s   6c  p r o v i d e d   i n   o n e  

-  4  -  
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u o i j . e r ,   o n l y   one  u n i t   r o l l e r   t o r   p r e s s i n g   t h e   l e a d i n g   e n d  

of  t h e   i n c o m i n g   b a n d   p l a t e   1  a g a i n s t   t h e   m a n d r e l   8  a t  

f i r s t   and  one  c i r c u l a r   g u i d e   f o r   g u i d i n g   t h e   s a m e   a t   f i r s t ,  

as  w e l l   as  t h e i r   s u p p o r t   f r a m e s ,   a r e   i l l u s t r a t e d   w i t h   t h e  

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

The  c o i l e r   shown   in   F i g .   7  i s   f e a t u r e d   i n   t h a t  

a  r o t a r y   b e a r i n g   p o r t i o n   of   t h e   u n i t   r o l l e r   7  i s   i n t e g r a l  

w i t h   t h e   c i r c u l a r   g u i d e   6c,   t h e s e   c o m p o n e n t s   a r e   s e c u r e d  

to  a  m a i n   f r a m e   9a  w h i c h   i s   i n   t u r n   p i v o t a b l y   s u p p o r t e d  

v i a   a  f r a m e   b e a r i n g   16  by  a  c o i l e r   h o u s i n g   18,  and   t h e s e  

c o m p o n e n t s   a r e   c a u s e d   to   o p e n / c l o s e   by  m e a n s   of   a  h y d r a u -  

l i c   c y l i n d e r   13  s u p p o r t e d   v i a   a  t r u n n i o n   14  by  t h e   c o i l e r  

h o u s i n g   18;   h e n c e ,   t h i s   c o i l e r   i s   t h e   m o s t   p o p u l a r   one  o f  

t h e   r o l l e r   i n d e p e n d e n t   m o v a b l e   t y p e .  

To  i m p r o v e   t h e   r e s p o n s i b i l i t y   of  t h e   u n i t   r o l l e r   7  

of  t h e   c o i l e r   shown   i n   F i g .   7,  t h e   c o i l e r   s h o w n   i n   F i g .   0 

i s   f e a t u r e d   i n   t h a t   t h e   u n i t   r o l l e r   7  i s   r i g i d l y   s u p p o r t e d  

by  a  r o l l e r   f r a m e   9b  of  s m a l l   m a s s ,   and   a  b u f f e r   s p r i n g   1 5  

i s   i n t e r p o s e d   b e t w e e n   t h e   m a i n   f r a m e   9a  and  t h e   r o l l e r  

f r a m e   9b.  In   t h i s   c o i l e r ,   s i n c e   t h e   c i r c u l a r   g u i d e  

6c  i s   s u p p o r t e d   by  t h e   m a i n   f r a m e   9a,   t h e r e   i s   t h e  

d r a w b a c k   t h a t   t h e   s h i f t   d i s t a n c e   of   t h e   r o l l e r   f r a m e   9 b  

r e l a t i v e   to   t h e   m a i n   f r a m e   9a  c a n n o t   be  made  l a r g e .  

The  c o i l e r   s h o w n   i n   F i g .   9  i s   f e a t u r e d   i n   t h a t  

-  5  -  



0 2 9 4 4 8 0  

an   a u x i l i a r y   c i r c u l a r   g u i d e   17  i s   s e c u r e d   to   t h e   r o l l e r  

f r a m e   9b,  and  t h e   r e s p e c t i v e   t i e - i n   p o r t i o n s   of  t h e   a u x i -  

l i a r y   c i r c u l a r   g u i d e   17  and  t h e   c i r c u l a r   g u i d e   6c,   w h i c h  

i n t e r f e r e   w i t h   e a c h   o t h e r   when   t h e   a u x i l i a r y   c i r c u l a r  

g u i d e   17  s h i f t s   r e l a t i v e l y   w i t h   r e s p e c t   to   t h e   c i r c u l a r  

:rj;uide  6c,  a r e   s h a p e d   i n   t h e   f o r m   of   comb  t e e t h   to   p r e v e n t  

i n t e r f e r e n c e ;   h e n c e ,   t h i s   c o i l e r   c a n   p a r t l y   e a s e   t h e  

i n c o n v e n i e n c e   of   t h e   c o i l e r   s h o w n   i n   F i g .   8 .  

The  c o i l e r   s h o w n   in   F i g .   10  i s   i m p r o v e d   in   t h e  

r e s p o n s i b i l i t y   of   t h e   u n i t   r o l l e r   7,  b e c a u s e   t h e   s u p p o r t  

a n d   s h i f t   m o t i o n   of   t h e   u n i t   r o l l e r   7  a r e   a c h i e v e d   i n d e -  

p e n d e n t   of  t h e   c i r c u l a r   g u i d e   6 c .  

The  c o i l e r   s h o w n   i n   F i g .   11  i s   f e a t u r e d   in   t h a t  

i n s t e a d   of  t h e   s p r i n g   15  u s e d   i n   t h e   c o i l e r   of  F i g .   8  o r  

i n   a d d i t i o n   t h e r e t o ,   a  h y d r a u l i c   c y l i n d e r   13  i s   a s s e m b l e d  

i n ,   so  t h a t   t h e   p o s i t i o n   of  t h e   u n i t   r o l l e r   7  can   b e  

c o n t r o l l e d   by  t h e   h y d r a u l i c   c y l i n d e r   13  s u c h   t h a t   t h e   u n i t  

r o l l e r   7  r u n s   on  t h e   s t e p p e d   p o r t i o n   of  t h e   c o i l e d / p i l e d  

b a n d   p l a t e   1  c o r r e s p o n d i n g   to   t h e   l e a d i n g   end  t h e r e o f  

w i t h o u t   any   s h o c k .  

The  c o i l e r   s h o w n   i n   F i g .   12  i s   f e a t u r e d   in   t h a t   t h e  

m a i n   f r a m e   9a  i s   s h i f t e d   by  a  l i n k   m e c h a n i s m   c o m p o s e d   o f  

two  arms  1 1 .  

In  t h e   c o n v e n t i o n a l   c o i l e r s   d e s c r i b e d   a b o v e ,   b o t h  

I 
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he  r e s p o n s i b i l i t y   of  t n e   u n i x   r o i i e r   ana   iue  c c t p a u u - j . ^  

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

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

'he  r e a s o n s   why  t h e y   a r e   d i f f i c u l t   to   i m p r o v e   w i l l   n o w  

>e  d e s c r i b e d   i n   g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   P i g s .   4  

; h r o u g h   6 .  

In  t h e   c o i l e r   s h o w n   i n   F i g .   4,  t h e   f r a m e   b e a r i n g   1 6  

s e r v i n g   as  t h e   c e n t e r   of  r o t a t i o n   f o r   t h e   u n i t   r o l l e r   7  

>r  t h e   c i r c u l a r   g u i d e   6c  when   t h e y   a r e   to   be  s h i f t e d   i s  

L o c a t e d   o u t s i d e   t h e   a l l o w a b l e   m a x i m u m   c o i l   10,  and  even   i n  

x  t y p e   l i k e   t h a t   s h o w n   i n   F i g .   9  i n   w h i c h   t h e   a u x i l i a r y  

c i r c u l a r   g u i d e   17  i s   p r o v i d e d   so  as  to   p i v o t   i n s i d e   t h e  

a l l o w a b l e   max imum  c o i l   10,   t h e   f r a m e   b e a r i n g   16  s e r v i n g  

3.s  t h e   c e n t e r   of  p i v o t   of  t h e   c i r c u l a r   g u i d e   6c  i t s e l f   i s  

L o c a t e d   o u t s i d e   t h e   a l l o w a b l e   max imum  c o i l   10 .   I f   d e s i r e d  

to  i m p r o v e   t h e   r e s p o n s i b i l i t y   of   t h e   u n i t   r o l l e r   7  i n   t h e  

c o i l e r   shown   in   F i g .   4,  t h e   a n g l e   o(  b e t w e e n   t h e   s h i f t  

d i r e c t i o n   of   t h e   u n i t   r o l l e r   7  and   t h e   l i n e   c o n n e c t i n g   t h e  

a x i a l   c e n t e r   of  t h e   u n i t   r o l l e r   7  w i t h   t h e   a x i a l   c e n t e r   o f  

t h e   m a n d r e l   8  m u s t   be  made  to   a p p r o a c h   z e r o .   I f   made  s o ,  

s i n c e   t h e   u n i t   r o l l e r   7  r u n s   on  t h e   s t e p p e d / r a i s e d   p o r t i o n  

of   t h e   c o i l e d   b a n d   p l a t e   1  w h o s e   h e i g h t   c o r r e s p o n d s   to   t h e  

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

o r   t h e   s h i f t   d i s t a n c e   of   t h e   u n i t   r o l l e r   7  when   i t   r e t r a c t s  
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^_  X1A  Uia,ac  p u s x i i i o n   o i - t n e   u n i t   r o l l e r   7  

i s   s u b j e c t e d   to   c o n t r o l ;   a c c o r d i n g l y ,   t h e   r e s p o n s i b i l i t y  
of  t h e   u n i t   r o l l e r   7  w i l l   be  i m p r o v e d .   I n c i d e n t a l l y ,   t h e  

n i n i m u m   v a l u e   of   t h e   s h i f t   d i s t a n c e   of   t h e   u n i t   r o l l e r   7  
is  t  when  o(  =  0  (  d e g r e e   ) .  

For   s u c h   a  p u r p o s e   as  a b o v e ,   i f   t h e   f r a m e   b e a r i n g   1 6  

s e r v i n g   as  t h e   s u p p o r t   p o i n t   o f   p i v o t   f o r   b o t h   t h e  

c i r c u l a r   g u i d e   6c  and   t h e   u n i t   r o l l e r   7  i s   d i s p l a c e d  

. e f t w a r d   i n   t h e   d r a w i n g   f r o m   t h e   p o s i t i o n   s h o w n   i n   F i g .   4  

.n  w h i c h   i t   i s   l o c a t e d   o u t s i d e   t h e   a l l o w a b l e   max imum  c o i l  

-0,  t h e   r e l a t i o n s h i p   b e t w e e n   t h e   i n c r e a s i n g   t h i c k n e s s   h  

»f  t h e   c o i l e d   b a n d   p l a t e   1  and   t h e   s p a c i n g   £  l e f t   b e t w e e n  

he  p e r i p h e r a l   s u r f a c e   of   t h e   c o i l e d   b a n d   p l a t e   1  and   t h e  

• i s t a l   end  of   t h e   c i r c u l a r   g u i d e   6c  l o c a t e d   on  t h e   o p p o s i t e  
i d e   to   t h e   u n i t   r o l l e r   7  b e c o m e s   as  i l l u s t r a t e d   i n   F i g .   5 

y  c u r v e s   a,  b  and   c.  In   t h e   c a s e   of   c u r v e   c,  t h e   m e c h a -  

ism  d o e s   n o t   a c h i e v e   i t s   i n t e n d e d   f u n c t i o n .   A l s o ,   i n   a  

ype  l i k e   t h e   c o i l e r s   s h o w n   i n   F i g s .   8,  9  and   11  i n   w h i c h  

he  r o l l e r   f r a m e   9b  s u p p o r t i n g   t h e   u n i t   r o l l e r   7  i s  

r o v i d e d   on  t h e   m a i n   f r a m e   9a  made   i n t e g r a l   w i t h   t h e  

i r c u l a r   g u i d e   6c ,   t h e   s h i f t a b l e   d i s t a n c e   of  t h e   u n i t  

o i l e r   7  r e l a t i v e   to   t h e   m a i n   f r a m e   9a  i n   t h e   r a d i a l  

i r e c t i o n   of   t h e   m a n d r e l   8  i s   s m a l l   and   t h e   r e l a t i o n s h i p  

e t w e e n   h  and   £  i s   i d e n t i c a l   w i t h   t h e   f o r e g o i n g ;   t h u s ,  

o  — 



; h e r e   i s   t h e   d r a w b a c k   t h a t   t h e   v a l u e   of  0(  c a n n o t   be  m a d e  

sma l l   . 

In  F i g .   6,  r e f e r r i n g   to   t h e   s p a c i n g   £  b e t w e e n   t h e  

L e a d i n g   end  of   t h e   b a n d   p l a t e   1  and   t h e   p e r i p h e r a l   s u r f a c e  

)f  t h e   m a n d r e l   8  when   t h e   l e a d i n g   end  of  t h e   b a n d   p l a t e   1  

las   t a k e n   one  t u r n   a r o u n d   t h e   m a n d r e l   8,  t h e r e b y   c o m i n g   t o  

she  p i l e d   s t a t e   and   to   t h e   a n g l e   yS  d e f i n e d   a t   t h e   c e n t e r  

Df  r o t a t i o n   of  t h e   m a n d r e l   8  b e t w e e n   t h e   d i s t a l   end  of  t h e  

t h r o a t   g u i d e   6b  l o c a t e d   on  t h e   s i d e   of  t h e   m a n d r e l   8  a n d  

bhe  c e n t e r   of  r o t a t i o n   of  t h e   f i r s t   u n i t   r o l l e r   7,  t h e  

s m a l l e r   t h e   a n g l e   f i t   t h e   s m a l l e r   i s   t h e   i n d e x   v a l u e   $  

r e p r e s e n t i n g   t h e   d i p   of  t h e   b a n d   p l a t e   1.  T h a t   i s ,   t h e  

d i p   of  t h e   f i r s t   t u r n   of  t h e   b a n d   p l a t e   1  w i t h   r e s p e c t   t o  

t h e   m a n d r e l   8  d e c r e a s e s   as  t h e   v a l u e   of  $  d e c r e a s e s ,   a n d  

t h e   c a p a b i l i t y   of   t h e   b a n d   p l a t e   1  to   f a s t e n   a r o u n d   t h e  

m a n d r e l   8  i s   i m p r o v e d   c o r r e s p o n d i n g l y .  

In  t h e   c o n v e n t i o n a l   c o i l e r s ,   h o w e v e r ,   t h e   r o t a t i o n  

c e n t e r   16  of   t h e   f r a m e   h a d   to   be  l o c a t e d   o u t s i d e   t h e   o u t e r  

d i a m e t e r   of  t h e   max imum  c o i l   10  w i t h o u t   e x c e p t i o n .  

F u r t h e r ,   (  i n   o r d e r   to   a v o i d e   i n t e r f e r e n c e   when   t h e  

maximum  c o i l   i s   r e a c h e d   ),  t h e   f r a m e   b e a r i n g   16  h a d   to   b e  

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

i n c o m i n g   l i n e   19  (  a  t a n g e n t   l i n e   w i t h   r e s p e c t   t o   b o t h  

t h e   b o t t o m   p i n c h   r o l l e r   3b  and  t h e   o u t e r   d i a m e t e r   of  t h e  
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maximum  c o i l   )  of   t h e   b a n d   p l a t e   when   t h e   m a x i m u m   c o i l  

i s   r e a c h e d   as   s h o w n   i n   P i g .   3.  Due  to   s u c h   p o s i t i o n a l  

l i m i t a t i o n s ,   t h e   u n i t   r o l l e r   7,  when   p i v o t i n g   a b o u t   i t s  

c e n t e r   of  p i v o t   16,  h a d   to   be  moved   o r   s h i f t e d   w h i l e  

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

i n g   t h e   c e n t e r s   of  t h e   m a n d r e l   8  and   t h e   u n i t   r o l l e r   7 ;  

t h e r e f o r e ,   w h e n   r u n n i n g   on  t h e   s t e p p e d   p o r t i o n   of   t h e  

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

t h i c k n e s s   t h e r e o f ,   ' t h e   u n i t   r o l l e r   h a d   to   move  c o n s i d e r -  

a b l y .   T h i s ,   t h e r e f o r e ,   r e s u l t e d   i n   d e g r a d a t i o n   i n   ' " t h e  

r e s p o n s i b i l i t y   of  t h e   u n i t   r o l l e r   7 .  

F u r t h e r ,   t o   d e c r e a s e   t h e   a n g l e   j&  in   t h e   c o n v e n t i o n a l  

c o i l e r s ,   t h e   u n i t   r o l l e r   7  h a d   to   be  l o c a t e d   c l o s e   to   t h e  

t h r o a t   g u i d e   6b .   H o w e v e r ,   t h e   f r a m e   b e a r i n g   16  c o u l d   n o t  

be  d i s p l a c e d   l e f t w a r d   i n   F i g .   4  f o r   t h e   f o r e g o i n g   r e a s o n s ;  

as  a  r e s u l t ,   t h e   a n g l e   jS  c o u l d   n o t   be  made  s m a l l .  

DISCLOSURE  OF  THE  I N V E N T I O N  

I t   i s   t h e   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   to   s o l v e  

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

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

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

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

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

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

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

o a s e   end  p o r t i o n   i s   r o t a t a b l y   p i v o t e d   to   a  s h a f t   p a r a l l e l  

bo  t h e   a x i a l   l i n e   of   t h e   m a n d r e l ,   a  f i r s t   d r i v e   u n i t   f o r  

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

in   t h e   p o i n t   p o r t i o n   o f   t h e   f i r s t   f r a m e   to  a  s h a f t  

p a r a l l e l   to   t h e   a x i a l   l i n e   of   t h e   m a n d r e l ,   a  s e c o n d   d r i v e  

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

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

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

t h e   b a n d   p l a t e   a r o u n d   t h e   m a n d r e l ,   and   a  c i r c u l a r   g u i d e  

p r o v i d e d   on  t h e   s e c o n d   f r a m e   so  as  to   f a c e   o p p o s i t e   to  t h e  

m a n d r e l .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e   s e c o n d   f r a m e  

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

t h e   p o i n t   p o r t i o n   of  t h e   f i r s t   f r a m e   and  e a c h   of   t h e s e  

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

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

c a n   be  f r e e l y   s e l e c t e d ,   so  t h a t   b o t h   t h e   a n g l e   c<  shown  i n  

P i g .   4  and  t h e   a n g l e   s h o w n   i n   P i g .   6  can   be  made  s m a l l .  

As  d e s c r i b e d   a b o v e ,   a c c o r d i n g   to   t h e   c o i l e r   of  t h e  

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

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

r o t a t a b l y   s u p p o r t i n g   t h e   p r e s s i n g   r o l l e r   and  t h e   f i r s t  
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xxcuub  i u r   p i v o - c a D ± y   s u p p o r t i n g   t h e   s e c o n d   f r a m e ;   t h e r e -  

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

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

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

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

The  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   w i t h  

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

p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g s .   1  and  2  a r e   f u n c t i o n a l   s c h e m a t i c   d i a g r a m s  

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

i n v e n t i o n ,  

F i g .   3  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   an  e x e m p l a r y  

t o i l e r   i n   a  b a n d   p l a t e   r o l l i n g   i n s t a l l a t i o n ,  

F i g .   4  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   a  b a n d   p l a t e  

s e i n g   c o i l e d   a r o u n d   a  m a n d r e l ,  

F i g .   5  i s   a  g r a p h   i l l u s t r a t i n g   t h e   r e l a t i o n s h i p  

b e t w e e n   t h e   t h i c k n e s s   o f   t h e   c o i l e d   b a n d   p l a t e   and   t h e  

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

F i g .   6  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   t h e   b a n d   p l a t e  

f h o s e   l e a d i n g   end  h a s   t a k e n   one  t u r n   a r o u n d   t h e   m a n d r e l ,  

; h e r e b y   c o m i n g   to   t h e   p i l e d   s t a t e ,   a n d  

F i g s .   7  t h r o u g h   12  a r e   m e c h a n i c a l   s c h e m a t i c   d i a g r a m s  

h o w i n g   c o n v e n t i o n a l   c o i l e r s .  

±z  -  
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Ab  s h o w n   in   F i g s .   1  and  2  i l l u s t r a t i n g   t h e   s c h e m a t i c  

c o n f i g u r a t i o n   of  an  e m b o d i m e n t   of  a  c o i l e r   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ,   a  f i r s t   f r a m e   9d  i s   p r o v i d e d   w i t h  

a  f r a m e   b e a r i n g   16  s e r v i n g   as  t h e   c e n t e r   of  r o t a t i o n   o f  

a  c o m p a c t ,   s e c o n d   f r a m e   9e  w h i c h   i n t e g r a l l y   s u p p o r t s   a  

u n i t   r o l l e r   (  a  p r e s s i n g   r o l l e r   )  7  and   a  c i r c u l a r   g u i d e  

5c,  and  w i t h   a  c y l i n d e r   13c  f o r   c a u s i n g   t h e   p i v o t a l   m o t i o n  

of  t h e   s e c o n d   f r a m e .   The  f i r s t   f r a m e   9d  i s   p i v o t e d   b y  

a  c y l i n d e r   1 3 d ,   w h i c h   i s   s u p p o r t e d   by  a  t r u n n i o n   14,  a b o u t  

a  f r a m e   b e a r i n g   160  l o c a t e d   o u t s i d e   an  a l l o w a b l e   m a x i m u m  

s o i l   10  of   a  b a n d   p l a t e   1.  T h u s ,   t h e   f i r s t   f r a m e   9d  a n d  

bhe  s e c o n d   f r a m e   9e  c a n   i n d e p e n d e n t l y   p e r f o r m   o p e n / c l o s e  

n o t i o n .   As  w i l l   be  a p p r e c i a t e d   f r o m   F i g s .   1  and   2,  t h e  

F i r s t   f r a m e   9d  and  t h e   s e c o n d   f r a m e   9e  can   move  or   s h i f t  

in  o p p o s i t e   d i r e c t i o n s   i n d e p e n d e n t l y .   As  s h o w n   in   F i g s .  

L  and  2,  w h e n   t h e   f i r s t   f r a m e   9d  i s   in   t h e   c l o s e d   s t a t e ,  

:he  f r a m e   b e a r i n g   16  s e r v i n g   as  t h e   c e n t e r   of  r o t a t i o n   o f  

:he  s e c o n d   f r a m e   9e  i s   l o c a t e d   i n s i d e   t h e   a l l o w a b l e  

maximum  c o i l   10,  and  i t   can   be  l o c a t e d   on  t h e   l e f t - h a n d  

s i d e   e n o u g h .  

In  p r e s s i n g   t h e   b a n d   p l a t e   1  a g a i n s t   a  m a n d r e l   8  b y  

l e a n s   of  t h e   u n i t   r o l l e r   7  to   s t a r t   c o i l i n g ,   a t   t h e  

m i t i a l   s t a g e   of  c o i l i n g   of   t h e   b a n d   p l a t e   1  as  s h o w n   i n  
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P i g .   4,  t h e   f r a m e   b e a r i n g   16  of  t h e   s e c o n d   f r a m e   9 e  

s u p p o r t i n g   b o t h   t h e   u n i t   r o l l e r   7  and   t h e   c i r c u l a r   g u i d e  

6c  i s   l o c a t e d   i n s i d e   t h e   a l l o w a b l e   m a x i m u m   c o i l   10  s o  

t h a t   i t   i s   l o c a t e d   c l o s e   to   t h e   m a n d r e l   8  w i t h   d e c r e a s i n g  

i t s   r a d i u s   of  r o t a t i o n ,   and   as  s h o w n   i n   F i g s .   1  and   2 ,  

by  l o c a t i n g   t h e   f r a m e   b e a r i n g   16  on  t h e   l e f t - h a n d   s i d e  

e n o u g h ,   t h e   a n g l e   o(  s h o w n   i n   F i g .   4  and   t h e   a n g l e  

s h o w n   i n   F i g .   6  c an   be  made  s m a l l ;   t h e r e f o r e ,   a l l   t h e  

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

r e f e r e n c e   to   F i g s .   4  t h r o u g h   6  a r e   s o l v e d .  

-  14  -  
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miau  a.  a  u i a i m e a   i s :  

1.  A  c o i l e r   h a v i n g   a  p l u r a l i t y   of   f r a m e   u n i t s ,   e a c h  

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

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

band   p l a t e   and   w h o s e   b a s e   end  p o r t i o n   i s   r o t a t a b l y   p i v o t e d  

to  a  s h a f t   p a r a l l e l   to   t h e   a x i a l   l i n e   of   t h e .   m a n d r e l ,   a  

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

Crame  r o t a t a b l y   p i v o t e d   in   t h e   p o i n t   p o r t i o n   of   t h e   f i r s t -  

f r a m e   to   a  s h a f t   p a r a l l e l   to   t h e   a x i a l   l i n e   of  t h e   m a n d r e l ,  

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

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

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

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

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

r ace   o p p o s i t e   to   t h e   m a n d r e l .  

2.  A  c o i l e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e   p i v o t e d  

Doint   of  t h e   s e c o n d   f r a m e   to   t h e   f i r s t   f r a m e   i s   l o c a t e d  

. n s i d e   a  maximum  c o i l   a t   t h e   i n i t i a l   s t a g e   of   c o i l i n g   o f  

;he  b a n d   p l a t e .  
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