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©  Apparatus  for  winding  metal  strip. 

©  A  coiler  for  metal  strip  is  decribed  which  has  a  coiler 
mandrel  1  ,  wrapper  rolls  2,  3  and  4  spaced  about  the  mandrel 
1  for  guiding  the  initial  wraps  of  a  coil  about  the  mandrel  1, 
and  hydraulic  rams  5,  6  and  7  for  each  of  the  wrapper  rolls  for 
urging  the  respective  roll  into  engagement  with  the  strip  and 
for  displacing  that  roll  outwardly.  Each  wrapper  roll  has  a 
sensor  associated  with  that  wrapper  roll  which  gives  a 
sensor  signal  on  the  passage  of  the  leading  end  of  a  strip 
past  a  given  location.  A  control  circuit  for  the  associated 
wrapper  roll  receives  the  sensor  signal  and  immediately 
operates  the  associated  hydraulic  ram  of  that  wrapper  roll  in 
advance  of  said  given  location  to  displace  that  wrapper  roll 
away  from  the  mandrel. 
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 A   coiler  for  metal  strip  is  decribed  which  has  a  coiler 
mandrel  1, wrapper  rolls  2,  and  4 spaced  about the  mandrel 
1  for  guiding  the  initial  wraps  of  a  coil  about  the  mandrel  1, 
and  hydraulic  rams  5,  6 and  7  for  each  of the  wrapper  rolls  for 
urging  the  respective  roll  into  engagement  with  the  strip  and 
for  displacing  that  roll  outwardly.  Each  wrapper  roll  has  a 
sensor  associated  with  that  wrapper  roll  which  gives  a 
sensor  signal  on  the  passage  of  the  leading  end  of  a  strip 
past  a  given  location.  A  control  circuit  for  the  associated 
wrapper  roll  receives  the  sensor  signal  and  immediately 
operates  the  associated  hydraulic  ram  of  that  wrapper  roll  in 
advance  of  said  given  location  to  displace  that  wrapper  roll 
away  from  the  mandrel. 





This  i nven t ion   r e l a t e s   to  an  a p p a r a t u s   for  winding  s t r i p  

meta l ,   and  in  p a r t i c u l a r   one  in  which  the  strip  is  guided  onto  a 

mandre l   or  the  like  by  two  or  more  wrapper   r o l l s .  

It  is  well  known  to  use  wrapper   rolls  to  guide  metal  s t r i p  

round  a  mandrel   while  the  f irst   few  turns  are  coi led.   Once  the  coi l  

is  e s t a b l i s h e d   the  w r a p p e r   ro l l s   are  w i t h d r a w n   and  the  m a n d r e l  

e x p a n d e d   sl ightly  to  grip  the  coil.  A  problem  a r i ses   during  t h o s e  

f i rs t   turns  when  the  leading  edge  of  the  str ip  passes   under  t h e  

wrappe r   rolls  and  the  str ip  is  damaged  by  the  rolls  hammering  t h e  

s tr ip.   The  hammer ing   occurs   even  when  the  l ead ing   edge  is  o v e r l a i d  

by  the  coiled  s tr ip  because   the  over ly ing   s tr ip  is  deformed  into  a 

step  a d j a c e n t   the  l ead ing   edge.  Thus,  damage  can  be  caused  over  t h e  

whole  period  of  the  wrapper   roll  e n g a g e m e n t   and  t h e r e f o r e   be  c o s t l y .  

Accord ing ly ,   one  aspect   of  the  i nven t ion   provides   a  c o i l e r  

for  metal  strip  which  has  a  coiler  mandre l ,   at  l eas t   two  w r a p p e r  

rolls  spaced  about  the  mandrel   for  guiding  the  in i t ia l   wraps  of  a 

coil  about   the  mandre l ,   and  a c t u a t i n g   means  for  each  of  the  w r a p p e r  

rolls  for  urging  the  r e s p e c t i v e   roll  into  e n g a g e m e n t   with  the  s t r i p  

and  for  d i sp lac ing   tha t   roll  o u t w a r d l y ;   and  which  inc ludes ,   for  e a c h  

wrappe r   roll,  sens ing  means  a s s o c i a t e d   with  tha t   wrapper   roll  a n d  

giving  a  sensor  s ignal   on  the  passage  of  the  l ead ing   end  of  a  s t r i p  

past  a  given  l o c a t i o n ,   and  means  c o n t r o l l e d   by  the  sensor  signal  f o r  

o p e r a t i n g   i m m e d i a t e l y   the  a c t u a t i n g   means   of  a  wrapper   roll  in 

a d v a n c e   of  said  given  l oca t i on   to  d isp lace   that   wrapper   roll  a w a y  
from  the  m a n d r e l .  

I t   is  i n t e n d e d   that   the  term  " l ead ing   edge"  should  be 

c o n s i d e r e d   to  cover  not  only  that  edge  alone  but  also  that   edge  a s  

ove l ayed   during  coi l ing  p r o c e s s .  
Another   a spec t   of  the  i nven t ion   p rov ides   a  method  o f  

coi l ing  metal  s tr ip  on  a  coiler  which  has  a  coi ler   mandre l ,   at  l e a s t  

two  wrapper   rolls  spaced   about  the  mandrel   for  guiding  the  i n i t i a l  

wraps  of  a  coil  about   the  mandrel ,   and  a c t u a t i n g   means  for  each  of 



t ' e   w a p p e r   cells  for  urging  the  r e s p e c t i v e   roll  into  e n g a g e m e n t   w i t h  

the  s t r i p   and  for  d i s p l a c i n g   t ha t   roll  o u t w a r d l y ,   the  m e t h o d  

c o m p r i s i n g :  

(a)  p o s i t i o n i n g   the  w r a p p e r   rol ls   a d j a c e n t   the  c o i l e r  

mandrel   for  engaging  with  the  s t r i p ;  

(b)  feeding   s t r ip   t o w a r d s   the  coiler   mandrel   and  w r a p p e r  

r o l l s ;  

(c)  sensing  the  pas sage   of  the  s tr ip  past  a  given  p o i n t ;  

and 

(d)  c o n t r o l l i n g   the   a c t u a t i n g   means   of  a  w r a p p e r   in  

advance   of  said  given  l o c a t i o n ,   immed ia t e ly   passage   of  the  s t r ip   is 

sensed,   to  displace  that   w r a p p e r   roll  away  from  the  m a n d r e l .  

P r e f e r r e d   e m b o d i m e n t s   of  the  i n v e n t i o n   will  now  b e  

d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying  drawings,  wherein:  

Figure  1  is  a  s c h e m a t i c   e l eva t ion   of  one  embodiment ;   a n d  

Figure  2  is  a  s c h e m a t i c   e l eva t ion   of  ano the r   e m b o d i m e n t .  

R e f e r r i n g   to  the  d rawings ,   an  a p p a r a t u s   for  winding  m e t a l  

s tr ip  10  inc ludes   a  mandre l   1  for  r ece iv ing   the  str ip  10  and  w r a p p e r  

rolls  2,  3  and  4  for  guiding  the  strip  about   the  mandrel .   E a c h  

wrapper   roll  has  a  r e s p e c t i v e   d o u b l e - a c t i n g   h y d r a u l i c   ram  5,  6  or  7 

which,  in  use,  p resses   the  a s s o c i a t e d   wrapper   roll  2,  3  or  4  t h e  

s t r ip   10  into  the  mandre l   1  to  coil  the  s tr ip.   Guide  p la tes   9  a r e  

p rov ided   about  the  mandre l ,   to  assist   in  the  gu idance   of  the  s t r i p .  

A  set   of  p inch  ro l l s   8  is  a r r a n g e d   to  f e e d   the  s t r i p   10  to  t h e  

m a n d r e l .  

R e f e r r i n g   now  to  F igure   1,  each  of  the  h y d r a u l i c   rams  5,  6 

and  7  has  a  r e s p e c t i v e   sensor   11,  12  or  13  a r r a n g e d   to  sense  t h e  

h y d r a u l i c   p ressure   in  tha t   ram,  and  in  p a r t i c u l a r   to  sense  any  r i s e  

in  that   p r e s su re .   The  sensors   11,  12  and  13  are  each  c o n n e c t e d   w i t h  

a  con t ro l   unit  5a,  6a,  7a,  of  an  a d j a c e n t   ram;  in  p a r t i c u l a r   e a c h  

sensor  11,  12  and  13  is  c o n n e c t e d   with  the  con t ro l   unit  of  the  l a s t  

ram  in  the  advance   d i r e c t i o n   of  strip  t rave l   next  to  the  roll  w i t h  

tha t   p a r t i c u l a r   sensor ,   or  in  o ther   words,  a d j a c e n t   the  ram  in  t h e  

oppos i t e   d i r ec t i on   to  the  mandre l   r o t a t i o n   (s t r ip   t r a v e l )   i.e.  t h e  

sensor  at  11  is  c o n n e c t e d   with  the  cont ro l   unit  7a,  the  sensor  12 



with  control   unit  5a,  arid  the  sensor  at  13  with  the  ram  cont ro l   un i t  

6a.  

In  use,  the  wrapper   rolls  at  2  and  3  are  d i sp l aced   f rom 

the  mandrel   an  amount   s l ight ly  less  than  the  t h i ckness   of  the  s t r i p  

to  be  c o i l e d ,   and  the  w r a p p e r   roll   at  4  is  l e f t   in  c o n t a c t   or 

t h e r e a b o u t s   with  the  mandrel .   The  s t r ip   10  is  fed  to  the  mandrel   1 

from  pinch  rolls  8  and  engages   the  wrapper   roll  2,  urging  that   ro l l  

o u t w a r d s .   The  s tr ip  is  held  b e t w e e n   the  wrapper   roll  at  2  and  t h e  

mandrel   1  and  the  sensor  11  senses   the  inc rease   in  p r e s su re   in  t h e  

hydrau l i c   ram  5.  The  sensor  p rov ides   a  signal  to  the  con t ro l   unit  7a 

so  that   the  ram  7  can  d isplace   the  wrapper   roll  4  o u t w a r d s   by  an 

amount   s l ight ly   less  than  the  str ip  t h i ckness .   S imi lar ly ,   when  t h e  

lead ing   edge  of  the  strip  10  has  p r o g r e s s e d   s u f f i c i e n t l y   to  e n g a g e  
with  the  wrappe r   roll  at  3,  the  sensor  12  provides   a  signal  to  t h e  

c o n t r o l   un i t   5a  so  t h a t   the  ram  5  d i s p l a c e s   the  w r a p p e r   roll   2 

ou twards .   Again,  when  the  l ead ing   edge  of  the  str ip  10  r e a c h e s   and  

engages   the  wrappe r   roll  4,  the  sensor  13  signals  to  the  con t ro l   u n i t  

6a  so  that   the  ram  6  d isp laces   the  wrapper   roll  3  o u t w a r d s .  

The  process   of  ou tward   d i s p l a c e m e n t   of  a  wrapper   ro l l  

con t i nues   until   the  stage  where  the  wrapper   rolls  are  c o m p l e t e l y  

removed.  

It  will  be  a p p r e c i a t e d   t h a t   by  s u c c e s s i v e l y   d i s p l a c i n g  

rolls  o u t w a r d s   by  s l ight ly  less  than  the  strip  t h i c k n e s s   the  e f f e c t  

of  hammer ing   when  each  roll  engages   the  s tr ip  is  g r e a t l y   r e d u c e d .  

The  strip  is  still  held  in  e n g a g e m e n t   with  the  mandrel   by  at  l e a s t  

one  wrapper   r o l l .  

Other   means  than  the  p r e s su re   sensor  may  be  used  to  s e n s e  

the  o u t w a r d   d i s p l a c e m e n t   of  t he   w r a p p e r   r o l l s ,   for  e x a m p l e ,  

a c c e l e r o m e t e r s   could  be  mounted  on  the  roll  ca r ry ing   f rame  to  s e n s e  

the  o u t w a r d   a c c e l e r a t i o n   of  the  wrapper   rolls  when  engaged   by  t h e  

leading  edge  or  step  in  the  s t r i p .  

R e f e r r i n g   now  to  Figure  2,  in  ano the r   embod imen t   t h e  

a r r a n g e m e n t   of  mandrel   1  wrapper   rolls  2,  3  and  4,  and  h y d r a u l i c   r a m s  

5,  6  and  7  is  as  a l r eady   desc r ibed .   Mounted  on  the  f rame  of  each  of  

the  wrappe r   rolls  2,  3  and  4  is  a  r e s p e c t i v e   sensor  roll  16,  17  a n d  



18.  Each  s e n s o r  r e l l   is  a  c o m p a r a t i v e l y   light  roll  which  is  a r r a n g e d  

to  engage   the  s t r ip   10  and  be  d i s p l a c e d   by  the  l ead ing   edge  or  t h e  

step  in  the  s t r ip ,   and  to  respond  to  the  d i s p l a c e m e n t   so  that   t h e  

signal   i n d i c a t i v e   the  leading  edge  or  step  is  p roduced   e.g.  by  an  

a c c e l e r o m e t e r   or  p re s su re   sensor  which  is  c o n n e c t e d   to  the  s e n s o r  

roll.   The  sensor   rolls  16,  17  and  18  are  des igned   not  to  press  t h e  

s t r ip   into  e n g a g e m e n t   with  the  m a n d r e l .  

In  use  whenever   one  of  the  sensor   rolls  senses  the  p a s s a g e  
of  the   l e a d i n g   edge   or  s t ep   in  the   s t r i p ,   a  c o n t r o l   s i g n a l   i s  

p r o d u c e d   and  the  a s s o c i a t e d   wrappe r   roll  is  d i sp l aced   o u t w a r d s   b e f o r e  

the  edge  of  the  s tr ip  r e aches   tha t   roll.  The  wrapper   roll  can  r e m a i n  

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

l e a d i n g   edge  to  pass  the  roll  and  then  be  r e t u r n e d   to  engage   with  t h e  

s t r i p .  

Al though  the  p r e f e r r e d   e m b o d i m e n t s   have  been  d e s c r i b e d  

with  t h r e e   wrappe r   rolls  it  will  be  a p p r e c i a t e d   tha t   the  number  may 
be  va r i ed ,   but  usually  at  least   two  rolls  will  be  r e q u i r e d .  



1.  A  coiler   for  metal  s t r ip   which  has  a  coiler   mandrel ,   a t  

least  two  wrappe r   rolls  spaced  about   the  mandrel  for  guiding  t h e  

initial  wraps  of  a  coil  about  the  mandre l ,   and  a c t u a t i n g   means  fo r  

each  of  the   w r a p p e r   ro l l s   for  u r g i n g   the  r e s p e c t i v e   roll  i n t o  

engagemen t   with  the  str ip  and  for  d i sp lac ing   that  roll  ou tward ly ;   a n d  

which  inc ludes ,   for  each  wrapper   roll,  sensing  means  a s s o c i a t e d   w i t h  

that  wrappe r   roll  and  giving  a  sensor   signal  on  the  passage   of  t h e  

leading  end  of  a  str ip  past  a  given  l o c a t i o n ,   and  means  c o n t r o l l e d   by 

the  sensor  s ignal   for  o p e r a t i n g   i m m e d i a t e l y   the  a c t u a t i n g   means  o f  a  

wrapper  roll  in  advance   of  said  given  l oca t ion   to  d i sp lace   t h a t  

wrapper   roll  away  from  the  m a n d r e l .  

2.  An  a p p a r a t u s   as  c l a imed   in  claim  1  where in   the  e a c h  

sensing  means  is  c o n n e c t e d   to  the  o p e r a t i n g   means  of  the  last   w r a p p e r  

roll  in  the  a d v a n c e   d i r ec t ion   next  to  that   roll  and  when  a  s e n s i n g  

means  senses   d i s p l a c e m e n t   of  the  a s s o c i a t e d   wrapper   roll  by  t h e  

leading  edge  of  the  s tr ip,   the  o p e r a t i n g   means  of  that   last  w r a p p e r  
roll  in  the  a d v a n c e   d i r ec t i on   causes   d i s p l a c e m e n t   of  that   ro l l .  

3.  An  a p p a r a t u s   as  c l a imed   in  claim  1  where in   the  s e n s o r  

means  i nc ludes   a  sensor  r o l l  m o u n t e d   on  or  ad j acen t   to  the  a s s o c i a t e d  

wrapper  roll  and  a r r a n g e d   so  tha t   the  leading   edge  of  the  s t r i p  

engages  the  sensor   roll  before   tha t   l ead ing   edge  a r r ives   at  t h a t  

wrapper  roll  and  the  a s s o c i a t e d   wrappe r   roll  is  o u t w a r d l y   d i s p l a c e d  

before  the  l ead ing   edge  a r r ives   t h e r e .  

4.  An  a p p a r a t u s   as  c l a imed   in  claim  2  or  3  where in   t h e  

sensing  means  inc ludes   a  p r e s su re   s e n s o r .  

5.  An  a p p a r a t u s   as  c l a imed   in  claim  2  or  3  where in   t h e  

sensing  means  inc ludes   an  a c c e l e r o m e t e r .  

6.  A  method  of  coiling  metal   s tr ip  on  a  coiler   which  has  a  



coiler  mandrel ,   at  l eas t   two  wrapper   rolls  spaced   about  the  m a n d r e l  

for  gu id ing   the  i n i t i a l   wraps   of  a  coil   a b o u t   the  m a n d r e l ,   a n d  

a c t u a t i n g   means   for  each   of  the  w r a p p e r   ro l l s   for  u r g i n g   t h e  

r e s p e c t i v e   roll  into  e n g a g e m e n t   with  the  s tr ip  and  for  d i s p l a c i n g  

that  roll  o u t w a r d l y ,   the  method  c o m p r i s i n g :  

(a)  p o s i t i o n i n g   the  w r a p p e r   ro l l s   a d j a c e n t   the  c o i l e r  

mandrel  for  engag ing   with  the  s t r i p ;  

(b)  f eed ing   strip  towards   the  coi ler   mandrel   and  w r a p p e r  

r o l l s ;  

(c)  sensing  the  passage  of  the  s t r ip   past  a  given  p o i n t ;  

and 

(d)  c o n t r o l l i n g   the  a c t u a t i n g   m e a n s   o f  a   w r a p p e r   i n  

advance  of  said  given  l oca t ion ,   i m m e d i a t e l y   passage   of  the  s tr ip  is 

sensed,   to  d i sp l ace   tha t   wrapper   roll  away  from  the  m a n d r e l .  

7.  A  method  as  claimed  in  claim  6  where in   the  d i s p l a c e d  

wrapper   roll  is  moved  ou twards   by  an  amoun t   s l ight ly   less  than  t h e  

strip  t h i c k n e s s .  

8.  A  method  as  claimed  in  claim  6  where in   the  d i s p l a c e d  

wrapper   roll  is  moved  ou twards   by  an  amount   exceed ing   the  s t r i p  

th ickness   and  is  r e t u r n e d   to  engage  the  s tr ip  a f t e r   the  s t r ip   h a s  

past  that  wrapper   r o l l .  

9.  A  m e t h o d  a s   c laimed  in  claim  7  where in   the  wrapper   roll  is 

d isplaced  o u t w a r d s   for  a  p r e d e t e r m i n e d   time  and  then  brought   i n w a r d s  

to  engage  with  the  s t r i p .  
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