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Winding  machine. 

A  machine  (10)  for  winding  a  metal  band  helically  on to  a 
cylinder  includes  a  winding  machine  (12)  and  a  corrugating  ma- 
chine  (14).  The  winding  machine  (12)  has  spindles  (16,18)  and 
a  cylinder  (22).  Guide  prongs  (36,  38)  guide  a  metal  band  on  a 
tube  22  for  forming  a  helix.  A  welding  gun  (39)  welds  the  sides 
of  the  helix  as  it  is  formed. 



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

band   h e l i c a l l y   on  to  a  c y l i n d r i c a l   o b j e c t   such   as  a  s h a f t  

or  a  t u b e .   The  m a c h i n e   f inds   p a r t i c u l a r   a p p l i c a t i o n   in  t h e  

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

c o m b u s t i o n   e n g i n e s   and  t he   i n v e n t i o n   w i l l   t h e r e f o r e   b e  

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

i t   w i l l   be  a p p r e c i a t e d   t h a t   t h i s   is   n o t   i n t e n d e d   to  l i m i t  

t he   i n v e n t i o n   in  any  w a y .  

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

known  f o r   a  c o n s i d e r a b l e   a m o u n t   of  t i m e .   I t   is   a n  

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

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

The  t e r m s   " c y l i n d r i c a l "   and   " c y l i n d e r "   a r e   u s e d   in  t h e i r  

w i d e s t   s e n s e   to  denote  a  g e n e r a l l y   l o n g i t u d i n a l l y  

e x t e n d i n g   o b j e c t   w i t h   a  s e c t i o n   of  any  f i x e d   c u r v e ,  

n o r m a l l y   c i r c u l a r ,   u n l e s s   t he   c o n t e x t   i n d i c a t e s   o t h e r w i s e .  

A c c o r d i n g   to   t h e   i n v e n t i o n   a  m a c h i n e   f o r   w i n d i n g   a  m e t a l  

band   h e l i c a l l y   on  to   a  c y l i n d e r   c o m p r i s e s   a  r o t a t a b l e -  

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

m o u n t i n g   b e i n g   a d a p t e d   to  be  d r i v e n   r o t a t i o n a l l y   t o  

d r a w   t h e   b a n d   t h r o u g h   t h e   g u i d e   and  h e l i c a l l y   on  to   t h e  

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

c y l i n d e r   and  t he   m o u n t i n g   and  g u i d e   b e i n g   m o v e a b l e   w i t h  

r e s p e c t   to  one  a n o t h e r   in  t he   a x i a l   d i r e c t i o n   of  t h e  

c y l i n d e r ,   to   v a r y   t he   w i n d i n g   p i t c h .  



The  c y l i n d e r   may  c o n v e n i e n t l y   be  a  m e t a l   t u b e   in  w h i c h  

c a s e   t h e   one  end   of  t h e   b a n d   may  be  f a s t e n e d   to   t h e  

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

to   t h e   t u b e .  

In  t h e   p r e f e r r e d   f o r m   of  t h e   i n v e n t i o n   t h e   m o u n t i n g  

c o m p r i s e s   a  d r i v e n   s p i n d l e   and   a  d e a d   s p i n d l e   w h i c h   i s  

c a p a b l e   of   b e i n g   moved   a x i a l l y   to   a l l o w   t h e   m o u n t i n g  

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

w i t h   a t t a c h m e n t   means   f o r   t h e   t u b e .  

The  m o u n t i n g   i s   p r e f e r a b l y   m o v e a b l e   o n l y   in  t h e   r o t a t i o n a l  

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

t h e r e t o .   In  t h e   p r e f e r r e d   f o r m   of  t h e   i n v e n t i o n   t h e  

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

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

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

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

s p a c e d   a p a r t   and   t h e   e n d s   of   t h e   p r o n g s   a r e   a d a p t e d   t o  

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

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

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

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

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

w i t h i n   t h e   s p i n d l e s .   In  t h e   p r e f e r r e d   f o r m   of  t h e   i n v e n t i o r  

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

t h e   same  d r i v e   m e a n s   by  means   of  p o w e r   t r a n s m i s s i o n   m e a n s ,  

p r e f e r a b l y   c h a i n s .  



In  a  s p e c i f i c   e m b o d i m e n t   of  t h e   i n v e n t i o n   in  w h i c h   t h e  

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

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

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

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

c y l i n d e r i c a l   g e a r s   t h r o u g h   w h i c h   t h e   b a n d   may  be  f e d  

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

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

means   of  t h e   d r i v i n g   means   of   t h e   m a i n   m a c h i n e .  

To  m a n u f a c t u r e   t h e   m u f f l e r   on  t h e   m a c h i n e   of  t h e   i n v e n t i o n  

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

of  t h e   t u b e   w h i l e   i t   i s   b e i n g   wound  t h e r e o n .   The  m u f f l e r  

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

w e l d e d  t o   t h e   e n d s   of  t h e   t u b e   to   c l o s e   t h e   t u b e .  

The  i n v e n t i o n   i s   f u r t h e r   d e s c r i b e d   w i t h   r e f e r e n c e   t o  

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

F i g u r e   1  shows   an  i s o m e t r i c   v i e w   of  a  h e l i c a l l y   f o r m e d  

t u b e .  

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n   of  t h e   m a c h i n e   of  t h e  

i n v e n t i o n ;  

a n d  

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

to   t h e   m a c h i n e .  

R e f e r e n c e   to   F i g u r e   1  shows  how  a  m e t a l   b a n d   may  b e  



f o r m e d   i n t o   a  t u b e   11.  The  e d g e s   13  of  t h e   h e l i c a l l y  

f o r m e d   m e t a l   band   may  b u t t   to   t h e   a d j a c e n t   edge   o r  

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

In  F i g u r e   2,  t h e   m a c h i n e   10  c o m p r i s e s   a  w i n d i n g   m a c h i n e  

12  and  a  c o r r u g a t i n g   m a c h i n e   14,   t h e   l a t t e r   b e i n g   s h o w n  

in  o u t l i n e   in   F i g u r e   2  f o r   t he   s a k e   of   c l a r i t y .   T h e  

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

a  d r i v e n   s p i n d l e   16  and  a  d e a d   s p i n d l e   18  w h i c h   i s  

p r o v i d e d   w i t h   a  s c r e w   20  by  means   of  w h i c h   t h e   f o r m i n g  

c y l i n d e r   22  o n t o   w h i c h   a  b a n d   i s   to   be  w e l d e d ,   can   b e  

f a s t e n e d   to   t h e   d e a d   s p i n d l e   18.   The  d r i v e n   s p i n d l e   16  

is   f a s t e n e d   to   t h e   f o r m i n g   c y l i n d e r   22  by  means   of   a  

s h e a r i n g   p i n   24  w h i c h   i s   p a s s e d   t h r o u g h   m a t c h i n g   h o l e s  

in  t h e   f o r m i n g   t u b e   22  and   t h e   s p i n d l e   1 6 .  

The  d r i v e n   s p i n d l e   16  i s   d r i v e n   by  means   of  a  r e v e r s e a b l e  

e l e c t r i c   m o t o r   26  t h e   p o w e r   of  w h i c h   i s   t r a n s m i t t e d   t o  

t h e   s p i n d l e   16  by  means   of  a  c h a i n   d r i v e   28.  A  c h a i n  

d r i v e   30  p r o v i d e s   t h e   p o w e r  f o r   a  t h r e a d e d   s h a f t   32  w h i c h  

i s   p r o v i d e d   w i t h   a  c o a r s e   t h r e a d   a d a p t e d   to   c a r r y   a  

g u i d e   m o u n t   34  w i t h   a  m a t c h i n g   i n t e r n a l   t h r e a d .   T h e  

g u i d e   m o u n t   34  i s   p r o v i d e d   w i t h   a  p a i r   of  g u i d e   p r o n g s  

36  and  38  w h i c h   l i e   r e s p e c t i v e l y   u n d e r   and   o v e r   t h e  

t u b e   22  when  t h i s   i s   m o u n t e d   b e t w e e n   t h e   s p i n d l e s   1 6  

and   18.  A  r o l l e r   40  i s   l o c a t e d   b e t w e e n   t h e   p r o n g s  

36  and  38  to   p r e v e n t   a  b a n d   l o c a t e d   b e t w e e n   t he   p r o n g s  

f r o m   m o v i n g   u p w a r d l y .  



The  c o r r u g a t i n g   a t t a c h m e n t   14  can  be  s e e n   in  F i g u r e   3 

c o m p r i s i n g   a  p a i r   of  c y l i n d r i c a l   g e a r s   42  w h i c h   a r e  

d r i v e n   by  t h e   m o t o r   ( n o t   shown  in  F i g u r e   3)  t h r o u g h   a  

c h a i n   s p r o c k e t   44,   b e v e l   g e a r s   46  and   a  c h a i n   d r i v e  

48,  t h e   one  g e a r   b e i n g   d r i v e n   and  t h e   s e c o n d   g e a r -  

m e s h i n g   t h e r e w i t h .  

A  b a n d   of  s t a i n l e s s   s t e e l   ( n o t   shown)   i s   p a s s e d   b e t w e e n  

the   t e e t h   of  t h e   two  g e a r s   42  u n d e r   t h e   u r g i n g   of  t h e  

m o t o r   t h r o u g h   t h e   v a r i o u s   p o w e r   t r a n s m i s s i o n   m e a n s .   T h e  

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

g e a r s   42  i s   l e d   to   t h e   g u i d e   and  p a s s e d   b e l o w   t h e   r o l l e r  

40  and   b e t w e e n   t h e  g u i d e   p r o n g s   36  and  38.  The  m o t o r   2 6  

is   now  s t o p p e d   to   a l l o w   t h e   o p e r a t o r   to   t a c k   t h e   one   e n d  

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

c y l i n d e r   22  w h e r e a f t e r   t h e   m o t o r   26  i s   once   a g a i n   a c t i v a t e d  

so  t h a t   t h e   c o r r u g a t e d   b a n d   is   d r a w n   t h r o u g h   t h e   g u i d e  

p r o n g s   36  and  38  and   wound   h e l i c a l l y   on  to   t he   s u r f a c e  

of  t h e   f o r m i n g   c y l i n d e r   22.   As  t h e   c o r r u g a t e d   b a n d   e m e r g e s  

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

t he   s u r f a c e   of  t h e   t u b e   by  t h e   w e l d i n g   gun  39  w h i c h   i s  

a t t a c h e d   to   t h e   t r a v e l l i n g   g u i d e   m o u n t   34.  I t   w i l l   b e  

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

d e t e r m i n e d   by  t h e   p i t c h   of  t h e   t h r e a d s   on  t h e   t h r e a d e d   s h a f t  

32.  I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o r r u g a t i o n s   m a k e  

t h e   m e t a l   b a n d   more  f l e x i b l e   and  a b l e   to   c o n f o r m   to  t h e  

r e q u i r e d   h e l i c a l l y   f o r m e d   t u b e .  



When  t h e   r e q u i r e d   l e n g t h   of   f o r m i n g   c y l i n d e r   22  h a s  

b e e n   c o v e r e d   w i t h   t h e   h e l i c a l l y   wound  b a n d ,   t h e   t u b e  

i s   r e m o v e d   f r o m   b e t w e e n   t h e   s p i n d l e s   16  and  18 ,   t h e  

s h e a r i n g   p i n   24  b e i n g   w i t h d r a w n   and   t h e   cap   s c r e w   2 0  

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

s p i n d l e   18  so  t h a t   t h e   f o r m i n g   c y l i n d e r   22  can   d r o p   f r e e .  

End  p l a t e s   of  s q u a r e   or  any  o t h e r   s h a p e   a r e   now  w e l d e d  

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

to   be  i n s t a l l e d   in  a  s i l e n c e r .  

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

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

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

q u a l i t y   can   be  p r o d u c e d   more   e c o n o m i c a l l y   t h a n   h i t h e r t o .  



1 .  

A  m a c h i n e   f o r   w i n d i n g   a  m e t a l   b a n d   h e l i c a l l y   on  to   a  

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

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

be  d r i v e n   r o t a t i o n a l l y   t o   d r a w   t h e   b a n d   t h r o u g h   t h e   g u i d e  

and  h e l i c a l l y   on  t o   t h e   c y l i n d e r   a f t e r   one  end   t h e r e o f  

has   b e e n   f a s t e n e d   to   t h e   c y l i n d e r   and  t he   m o u n t i n g  

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

t h e   a x i a l   d i r e c t i o n   of   t h e   c y l i n d e r ,   to   v a r y   t h e   w i n d i n g  

p i t c h .   , 

2 .  

A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  in  w h i c h   t h e   m o u n t i n g  

i n c l u d e s   a  d r i v e n   s p i n d l e   and  a  d e a d   s p i n d l e   w h i c h   i s  

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

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

t h e   b a n d .  



3 .  

A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2  in   w h i c h   t h e  

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

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

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

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

4 .  

A  m a c h i n e   a c c o r d i n g   to   c l a i m   3  in  w h i c h   t h e   s h a f t   of   t h e  

g u i d e   and   t h e   c y l i n d e r   a r e   a d a p t e d   t o   be  d r i v e n   by  a  

common  d r i v e   m e a n s .  

5 .  

A  m a c h i n e   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  t o   3  w h i c h  

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

to   c o r r u g a t e   t h e   b a n d .  

6.. 

A  m a c h i n e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   5  w h i c h  



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

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