
J  J E u r o p a i s c h . e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0   0 6 7   1 2 7  

Office  europeen  des  brevets  ^   ̂  

EUROPEAN  PATENT  A P P L I C A T I O N  

Application  number:  82830101.0  ®  Int.  CI.3:  B  21  C  4 7 / 1 4  

Date  of  filing:  22.04.82 

@  Priority:  20.05.81  IT  8338881  ®  Applicant:  DANIELi  &  C.  OFFICINE  MECCANICHE 
S.p.A.,  Via  Nazionale,  19,  1-33042  Buttrio  (UD)  (IT) 

©  Dateof  publication  of  application:  15.12.82  @  Inventor:  Polonf,  Alfredo,  Via  Redipuglia,  155, 
Bulletin  82/50  34077  Ronchi  del  Legionar  (GO)  (IT) 

(74)  Representative:  Petraz,  Gilberto,  G.L.P.  S.a.s.  di  Gilbert© 
@  Designated  Contracting  States  :  AT  DE  FR  GB  Petraz  P.le  Cavedalis  6/2,  1-331  00  Udlne  (IT) 

@  Improvements  to  the  heads  of  coil-forming  machines  and  heads  of  coil-forming  machines  thus  improved. 

@  This  invention  concerns  improvements  to  the  heads  (10)  of 
coil-forming  machines  and  the  heads  of  coil-forming  machines 
thus  improved  which  comprise  rotating  guide  means  (53)  and 
fixed  structure  means  (II)  that  support  said  rotating  guide  means 
(53),  whereby  the  rotating  guide  means  (53)  act  substantially  as 
the  shaft  of  the  motor  means  (40)  which  drives  the  coil-forming 
heads  (10). 



This   i n v e n t i o n   c o n c e r n s   i m p r o v e m e n t s   to  the   h e a d s   of  c o i l -  

fo rming   m a c h i n e s ,   and  a l s o   the  heads   of  c o i l - f o r m i n g   m a c h i n e s  

w h i c h  a d o p t   s a i d   i m p r o v e m e n t s .  

To  be  more  e x a c t ,   the   i n v e n t i o n   c o n c e r n s   i m p r o v e m e n t s   e n -  

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

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

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

wire  r o d .  

Such  mach ine   a re   m a i n l y   employed   to  form  c o i l s   of  w i r e  

rods  coming  from  the  r o l l i n g   p r o c e s s .  

Sa id   wi re   r o d s   come  w i th   a  s t r a i g h t   movement  and  p r e - s e t .  

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

f o r m a t i o n   r e q u i r e d .  

V a r i o u s   k i n d s   of  c o i l - f o r m i n g   m a c h i n e s   a re   known  and,   i n .  

p a r t i c u l a r ,   v a r i o u s   s o l u t i o n s   of  the  c o i l - f o r m i n g   r o t a t i n g  

heads  a re   known  and  employed   in  such  m a c h i n e s .  

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

c o o p e r a t i n g   w i th   a  shaped   g u i d e .  



In  s a i d   s o l u t i o n s   the  s p i n d l e   is   made  to  r e v o l v e   by  a  

motor  means  which   i s   a d v a n t a g e o u s l y   an  e l e c t r i c   motor   a n d  

which  is  l o c a t e d   a t   the   s i d e   o f ,   or  e l s e   a t   a  g i v e n   d i s t a n c e -  

f rom,   the  c o i l - f o r m i n g   head   and  can  c o o p e r a t e   w i t h   s a i d   h e a d -  

t h r o u g h   s u i t a b l e   means  t h a t   t r a n s m i t   the   m o t i o n .  

In  p a r t i c u l a r ,   s a i d   means  can  be  o r t h o g o n a l   or  c y l i n d r i -  

ca l   gea r   w h e e l s   which   c o o p e r a t e   w i t h   a  motor   d i s p o s e d   o r t h o - .  

g o n a l l y   or  p a r a l l e l   to  the  a x i s   of  the   s p i n d l e ,   or  e l s e   s a i d .  

means  can  be  g e a r   whee l s   of  a n o t h e r   type   or  o t h e r   m e c h a n i c a l .  

means  s u i t a b l e   f o r   the  p u r p o s e .  

B e s i d e s   the   d i s a d v a n t a g e   of  t h e i r   f a r   f rom  n e g l i g i b l e  

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

l u b r i c a t i o n   e q u i p m e n t   and  e n t a i l   much  n o i s e ,   d i s c o n t i n u o u s  

w o r k i n g ,   low  o u t p u t ,   f r e q u e n t   m a i n t e n a n c e   and  m e c h a n i c a l   l i - .  

m i t a t i o n s   a t   the   speed   of  r o t a t i o n   of  the   h e a d s .  

Sa id   known  embodying   s o l u t i o n s ,   m o r e o v e r ,   i n v o l v e   an  . 

e x t r a   o v e r a l l   s i z e   of  the   s t r u c t u r e   of  the   c o i l - f o r m i n g   m a -  .  

c h i n e .  

The  i m p r o v e m e n t s   of  our   i n v e n t i o n   e n a b l e   the   d r a w b a c k s  .  

and  r e s t r i c t i o n s   of  s a i d   known  s o l u t i o n s   to  be  o b v i a t e d   b y  

e n v i s a g i n g   the   e l i m i n a t i o n   of  e v e r y   s u p p l e m e n t a r y   means  f o r  .  

t r a n s m i t t i n g   m o t i o n   and  by  making  the   motor   means  c o o p e r a t e  .  

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

In  t h i s   way  a  s u b s t a n t i a l   r e d u c t i o n   in  the   c o s t s   of  c o n -  

s t r u c t i n g   and  r u n n i n g   the  mach ine   i s   o b t a i n e d   owing  to  t h e  .  

lack   of  i n t e r m e d i a t e   means  to  t r a n s m i t   m o t i o n ,   and  a n  a p p r e - .  

c i a b l e   r e d u c t i o n   in   the  o v e r a l l   s i z e   of  the   mach ine   i s   a l s o  .  

o b t a i n e d .  

A c c o r d i n g   to  the  i n v e n t i o n  t h e   motor   means  have  t h e i r  

a r m a t u r e   s o l i d l y   f i x e d   to  the  s p i n d l e   and  l o c a t e d   s u b s t a n t i a l -  

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

In  o t h e r   words ,   i t   i s   the   s p i n d l e   which  a c t s   as  the  r o -  

t a t i o n   s h a f t   of  s a i d   motor   m e a n s .  



Our  i n v e n t i o n   t h e r e f o r e   c o n s i s t s   of  i m p r o v e m e n t s   to  t h e .  

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

and  f i x e d   s t r u c t u r e   means  which   s u p p o r t   s a i d   r o t a t i n g   g u i d e  

means,   s a i d   i m p r o v e m e n t s   b e i n g   c h a r a c t e r i z e d   by  the   f a c t   t h a t  

the  r o t a t i n g   gu ide   means  a c t   s u b s t a n t i a l l y   as  the  s h a f t   o f  .  

the   motor   means  which   d r i v e s   the  c o i l - f o r m i n g   h e a d s .  

This   i n v e n t i o n   is   a l s o   p u r s u e d   by  the  h e a d s   of  c o i l -   . 

f o r m i n g   m a c h i n e s   which  i n c l u d e   r o t a t i n g   g u i d e   means  and  f i x e d  

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

heads   b e i n g   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the   r o t a t i n g   g u i d e  

m e a n s   a c t   s u b s t a n t i a l l y   as  the  s h a f t   of  the   motor   means  w h i c h  

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

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

of  the  i n v e n t i o n   as  a  n o n - r e s t r i c t i v e   example   and  s h a l l   r e f e r  

to  the  a t t a c h e d   t a b l e s ,   w h e r e i n : -  

F i g . I   g i v e s   a  v iew  of  a  s e c t i o n   of  a  c o i l - f o r m i n g   head   i m - .  

p r o v e d   a c c o r d i n g   to  the   i n v e n t i o n ;   . 

F i g . 2   shows  an  o u t s i d e   view  of  the   c o i l - f o r m i n g   head   o f  

F i g . I  

In  the   f i g u r e s   the   same  p a r t s   or  p a r t s   h a v i n g   t h e  s a m e  

f u n c t i o n s   b e a r   the  same  r e f e r e n c e   n u m b e r s .  

In  p a r t i c u l a r ,   the   c o i l - f o r m i n g   head   shown  10  c o m p r i s e s .  

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

o f   a  f rame  12  w i t h i n   which   a  r o t a t i n g   g u i d e   53  i s   i n s t a l l e d  .  

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

Sa id   r o t a t i n g   g u i d e   53  c o m p r i s e s   a  s p i n d l e   14  s u p p o r t e d .  

b y   b e a r i n g s   15-115   which   a re   s u i t a b l y   s u s t a i n e d   ( 1 3 - 1 1 3 )   a n d .  

l o c a t e d   a x i a l l y   a t   the  f r o n t a l   ends  of  s a i d   f r ame   1 2 .  

S u i t a b l e   f l a n g e   means  I6  which  c o o p e r a t e   w i t h   and  r e s t  .  

a g a i n s t   the   s u p p o r t s   I3  keep  the  b e a r i n g s   15  in  t h e i r   w o r k i n g  

p o s i t i o n   in  r e l a t i o n   to  t h e   f rame  1 2 .  

S p a c e r   means  17 -117   c o o p e r a t e   in  a  c o o r d i n a t e d   m a n n e r  

w i t h ,   and  are   a x i a l l y   l o c a t e d   on,  the  s p i n d l e   I4  and  k e e p  



s a i d   b e a r i n g s   15-115  in  p o s i t i o n   w i th   the  h e l p   of  o p p o s e d   c o n -  

t r a s t   means  18-118   r e s p e c t i v e l y   in  c o o r d i n a t e d   c o o p e r a t i o n  

w i th   s a i d   s u p p o r t s   13-113   and  s a i d   f l a n g e   means  1 6 .  

P o s s i b l e   c i r c u m f e r e n t i a l   r i n g - w i s e - c l o s u r e   means  I9  may.  
be  c o m p r i s e d   on  the  f r o n t   d i s c h a r g e   p a r t   of  the  c o i l - f o r m i n g .  

head  1 0 .  

In  the   o p p o s i t e   f r o n t   p a r t   of  s a i d   head  10  means  20  a r e .  

i n c l u d e d   to  g u i d e   a x i a l l y   the  wi re   rod   to  be  c o i l e d   and  h a v e .  

an  i n l e t   mouth  21  h e l p f u l l y   s h a p e d   so  as  to  i n d u c t   the  w i r e  

r o d .  

Sa id   i n l e t   mouth  2I  i s   f o l l o w e d   by  a  s u b s t a n t i a l l y   s t r a -  

i g h t   c o n d u i t   22,  the  w a l l s   of  which   23  can  p o s s i b l y   c o n t a i n , .  

a t   l e a s t   p a r t i a l l y ,   some  i n t e r s p a c e s   or  d u c t s   24  f o r   a  c o o l -  

ing  f l u i d   such  as  w a t e r ,   f o r   i n s t a n c e .  

F o r c e d   a i r   may  p e r h a p s   be  i n t r o d u c e d   i n t o   t h e  c o n d u i t  

2 2  t h r o u g h   one  or  more  n o z z l e s   25  m a c h i n e d   in  s a i d   g u i d e   m e a n s  

20  n e a r   s a i d   i n l e t   mouth  2 1 .  

Both  t h e s e   s o l u t i o n s   e n a b l e   the   s p i n d l e   of  the   c o i l -  

f o r m i n g   head   10  to  be  c o o l e d   a d v a n t a g e o u s l y .  

M o r e o v e r ,   the   f o r c e d   a i r   can  be  c h a n n e l l e d   i n t o   the   s p i n -  

dle  14  by  means  of  t h r o u g h   s l i t s   or  h o l e s   26  which   may  p o s s i -  

bly  be  c o m p r i s e d   in  s u i t a b l e   c l a m p i n g   means  27  l o c a t e d   i n s i d e  

s a id   s p i n d l e   1 4 .  

Sa id   c l a m p i n g   means  27  can  g r i p   and  h o l d   the   i n l e t   e n d  .  

of  s p e c i a l l y   s h a p e d   gu ide   means  28,  which   a re   c o n f o r m e d   i n  

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

The  wi re   rod   or  wire   h a v i n g   a  s u b s t a n t i a l l y   s t r a i g h t   . 

form  is   i n s e r t e d   a t   a  p r e - s e t   speed   i n t o   the  mouth  p i e c e   2 9  .  

a x i a l l y   a l i g n e d   w i t h   the   c o n d u i t   22  and  s a i d   means  2 8 .  

In  s a i d   s h a p e d   g u i d e   means  28  the  wire   rod  i s   c u r v e d  

p r o g r e s s i v e l y   and  i s   r o t a t e d   a t   the   same  t ime  w i t h   a  p r e - s e t .  

a n g u l a r   speed   owing  to  the  r o t a t i o n   of  the   s p i n d l e   I4  so  t h a t  

i t   t a k e s   up  the  d e s i r e d   s p i r a l   f o r m .  



The  means  28  a re   f a s t e n e d   to  the  s p i n d l e   14  by  the  c l a m p -  

.ing  means  27,  as  s a i d   e a r l i e r ,   so  as  to  be  s e t   in  r o t a t i o n ,  .  

and  t h e i r   o u t l e t   end  32  is   c l amped   by  p a r t i c u l a r   r o t a t i n g   a n d  

s u p p o r t i n g   means  33  s o l i d l y   f i x e d   to  the  s p i n d l e   i t s e l f   1 4 .  

In  the  e x a m p l e s   of  the   f i g u r e s   shown,  in  p a r t i c u l a r , s a i d  

, r o t a t i n g   and  s u p p o r t i n g   means  33  are   c o n n e c t e d   f r o n t a l l y   t o  .  

t h e   end  p a r t   of  the  s p i n d l e   I4  by  a  f l a n g e   e l e m e n t   36  and  a p -  

p r o p r i a t e   l o c k i n g   b o l t s   3 4 .  

This   type   of  c o n n e c t i o n   w i th   b o l t s ,   h o w e v e r ,   can  be  r e - .  

p l a c e d   w i t h   a n o t h e r   type   of  c o n n e c t i o n .  

The  r o t a t i n g   and  s u p p o r t i n g   means  33  c o m p r i s e   a l s o  a t  

t h e i r   u n c o n n e c t e d   end  a  c i r c u m f e r e n t i a l   e l e m e n t   35  of  the   t y p e ,  

f o r   i n s t a n c e ,   such  as  a  whee l   or  d i s k   onto   which   s a i d   o u t l e t .  

end   32  is   c l a m p e d .  

Sa id   e l e m e n t   35  and  the  f l a n g e   e l e m e n t   36  a re   c o n n e c t e d .  

a x i a l l y   by  a  l e n g t h w i s e   s t r u c t u r e   37  which   b e a r s   r a d i a l   e l e - .  

m e n t s   38  to  s u p p o r t   the   i n t e r m e d i a t e   p a r t   of  the   g u i d e   m e a n s .  

2 8 .  

The  f i g u r e s   a l s o   show  a  b a l a n c i n g   s t r u c t u r e   39,  w h i c h  i n  

o u r   example   c o n s i s t s   o f  a   t u b u l a r   c o n d u i t   the   same  as  the  c o n -  

d u i t   f o r m i n g   the  s h a p e d   g u i d e   28  and  which   i s   l o c a t e d   d i a m e - .  

t r i c a l l y   in  symmetry   r e l a t i v e l y   t o  s a i d   g u i d e   2 8 .  

I t   i s   p o s s i b l e   to  e n v i s a g e   the  use  of  a  s t r u c t u r e   39  . 

w h i c h   has   a  d i f f e r e n t   shape   bu t   which  can  p r o d u c e   the  same 

b a l a n c i n g   e f f e c t   f o r   s a i d   t u b u l a r   s t r u c t u r e   2 8 .  

A c c o r d i n g   to  the  i n v e n t i o n   the  s p i n d l e   14  a c t s   s u b s t a n t -  

i a l l y   as  a  r o t a t i o n   s h a f t   f o r   the   m o t o r  m e a n s   40,  which   i n  

o u r   example   i s   an  e l e c t r i c   motor   c o o o p e r a t i n g   w i t h   the  c o i l - .  

f o r m i n g   head   1 0 .  

In  p a r t i c u l a r ,   s a i d   motor   means,   which  a re   of  a  d i r e c t  .  

c u r r e n t   type   in  the  example   shown  in  F i g . I ,   a re   s u p p o r t e d   o n .  

a   s u i t a b l e   c a r r y i n g   and  a l i g n m e n t   s t r u c t u r e   4I  and  a re   a n c h o r -  

ed   wi th   the  yoke  42  of  the  a r m a t u r e   43  o u t w a r d l y   to  the  s p i n -  



dle  1 4 .  

The  same  F i g u r e   I  shows  the  p a r t s   c o n s t i t u t i n g   s a i d   e l e c -  

t r i c   motor   40  and  c o m p r i s i n g   s u b s t a n t i a l l y   the  s t a t o r   44,  . 
which  c o n s i s t s   of  the   yoke  or  body  45  and  p o l e s   46  c o o p e r a t - .  

ing  w i th   the  s t a t o r   w i n d i n g s   30,  and  the  a r m a t u r e   43,  w h i c h  .  

c o n s i s t s   of  the   core   of  a r m a t u r e   l a m i n a t i o n s   47  and  the   a r m a -  

t u r e   w i n d i n g   48  w i t h   the   r e l a t i r t r e   c o n n e c t i o n s   49  to  the   c o m - .  

m u t a t o r   50,  w h e r e b y   some  s l i d i n g   c o n t a c t s   or  b r u s h e s   51  a r e  .  

i n c l u d e d   which   a r e   s o l i d l y   f i x e d   to  the   s t a t i o n a r y   p a r t   o f  .  

the  motor   40  and  f e e d   the  s u p p l y   c u r r e n t   to  s a i d   a r m a t u r e  

w i n d i n g   5 0 .  

C o o l i n g   of  t he   motor   means  40  i s   p e r f o r m e d   w i t h   k n o w n  .  

means,   which   in   our   example   c o n s i s t   of  f a n s   or  o t h e r   m e a n s  

f o r   f o r c e d   c o n v e c t i o n   of  c o o l i n g   l i q u i d   52  ( F i g . 2 )   which   c a u s e  

a i r   or  c o o l i n g   l i q u i d   to  c i r c u l a t e   w i t h i n   the  c o i l - f o r m i n g  .  

head  10  in  such  a  way  t h a t   the   c i r c u l a t i o n   l a p s   or  comes  i n t o  

c o n t a c t   w i t h   the   p a r t s   of  the   e l e c t r i c   motor   40  and  p o s s i b l y .  

a l s o   of  the   s p i n d l e   14  which   have  to  be  c o o l e d .  

We  have  d e s c r i b e d   h e r e   a  p r e f e r e n t i a l   embod imen t   of  t h e .  

i n v e n t i o n   bu t   v a r i a n t s   a re   p o s s i b l e   f o r   a  t e c h n i c i a n   in   t h i s .  

f i e l d .  

Thus  the  s h a p e s   and  s i z e s   can  be  c h a n g e d   and  i t   i s   p o s - .  

s i b l e   to  e n v i s a g e   the   use  of  a  motor   which   i s   d i f f e r e n t   f r o m .  

t h a t   of  a  d i r e c t   c u r r e n t   type   d e s c r i b e d   and  shown  h e r e   b u t  

which  i s   s t i l l   s u i t a b l e   f o r   a c t u a t i n g   the   same  k i n d   of  c o o p e r -  

a t i o n   and  a x i a l  l i n k   w i t h   the  s p i n d l e   1 4 .  

I t   i s   p o s s i b l e   to  e n v i s a g e   a  d i f f e r e n t   type   of  a n c h o r a g e  

of  the  hub  42  to  the   s p i n d l e   14  and  s a i d   hub  42  can  be  d i f f e r -  

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

hub  42  and  the   s p i n d l e   14  are   made  as  one  s i n g l e   c a s t i n g .  

These  and  o t h e r   v a r i a n t s   a re   a l l   p o s s i b l e   f o r   a  t e c h n i - .  

c ian   in  t h i s   f i e l d   w i t h i n . t h e   scope   of  the   i d e a   of  the   s o l u t -  

i o n .  



I.   I m p r o v e m e n t s   to  the  h e a d s   (10)  of  c o i l - f o r m i n g   ma-  

c h i n e s   c o m p r i s i n g   r o t a t i n g   g u i d e   means  (53)  and  f i x e d   s t r u c t -  

ure  means  ( I I )   which   s u p p o r t   s a i d   r o t a t i n g   g u i d e   means  ( 5 3 ) , .  

s a i d   i m p r o v e m e n t s   b e i n g   c h a r a c t e r i z e d   by  the  f a c t   t h a t   t h e  

r o t a t i n g   g u i d e   means  (53)  a c t   s u b s t a n t i a l l y   as  the  s h a f t   o f  

the  motor   means  (40)  d r i v i n g   the  c o i l - f o r m i n g   h e a d s   ( 1 0 ) .  

2.  I m p r o v e m e n t s   to  the  h e a d s   (10)  of  c o i l - f o r m i n g   m a -  
c h i n e s   as  in  Claim  I ,   c h a r a c t e r i z e d   by  the   f a c t   t h a t   the  mo-  

t o r   means  (40)   a re   e l e c t r i c   motor   means  w i t h   t h e i r   a r m a t u r e  

w i n d i n g   (48)   s o l i d l y   f i x e d   to  and  l o c a t e d   s u b s t a n t i a l l y   a t  

l e a s t   p a r t i a l l y   a r o u n d   the  s p i n d l e   (14)  of  t h e  r o t a t i n g   g u i d e  

means  ( 5 3 ) ,   whe reby   the   s t a t o r   (44)  i s   s o l i d l y   a n c h o r e d   t o  

the  f rame  (12)   of  s a i d   head   (10)   of  the   c o i l - f o r m i n g   m a c h i n e .  

3.  I m p r o v e m e n t s   to  the  h e a d s   (10)  of  c o i l - f o r m i n g  m a -  

c h i n e s   as  in  Claim  I  or  2,  c h a r a c t e r i z e d   by  the   f a c t   t h a t  

n o z z l e   means  (25)   a re   c o m p r i s e d   which  immit   l i q u i d   i n t o   t h e  

means  (20)  g u i d i n g   the  wi re   rod   to  be  c o i l e d ,   so  as  to  c o o l .  

the  s p i n d l e   ( I 4 )   and  motor   means  (40)  a t   l e a s t   p a r t i a l l y .  

4.  I m p r o v e m e n t s   to  the   h e a d s   (10)   of  c o i l - f o r m i n g   m a -  

c h i n e s   as  in  Claim  I  or  2,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

i n t e r s p a c e   means  or  d u c t   means  (24)  f o r   c o o l i n g   l i q u i d   a r e  

c o m p r i s e d   and  m a c h i n e d   in  the  w a l l   (23)   of  the  g u i d e   m e a n s  

(20)  so  as  to  coo l   the  s p i n d l e   ( I 4 )   and  motor   means  (40)  a t  

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

5.  I m p r o v e m e n t s   to  the   h e a d s   (10)  of  c o i l - f o r m i n g   ma-  

c h i n e s   as  in  Claim  I  and  in  one  or  a n o t h e r   of  the  C l a i m s  

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

(25)  i m m i t t i n g   l i q u i d   and  s a i d   i n t e r s p a c e   or  d u c t   means  ( 2 4 )  

are  c o m p r i s e d   so  as  to  coo l   the  s p i n d l e   (14)  and  motor   m e a n s  

(40)  a t   l e a s t   p a r t i a l l y .  

6.  I m p r o v e m e n t s   to  the  heads   (10)  of  c o i l - f o r m i n g   ma-  



c h i n e s   as  in  Claim  I  or  2,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

means  (52)  a re   c o m p r i s e d   f o r   the  f o r c e d   c o n v e c t i o n   of  c o o l -  

ing  l i q u i d   so  as  to  coo l   the  s p i n d l e   (14)   and  motor   m e a n s  

(40)  a t   l e a s t   p a r t i a l l y .  

7.  I m p r o v e m e n t s   to  the   h e a d s   (10)  of  c o i l - f o r m i n g   ma-  

c h i n e s   as  in  Claim  I  or  2  and  in  one  or  a n o t h e r   of  the   C l a i m s  

t h e r e a f t e r ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   means  (52)   f o r  

f o r c e d   c o n v e c t i o n   of  c o o l i n g   l i q u i d   are   c o m p r i s e d .  

8.  Heads  (10)  of  c o i l - f o r m i n g   m a c h i n e s   as  in  Claim  I  

and  in  one  or  a n o t h e r   of  the   C l a i m s   t h e r e a f t e r ,   c o m p r i s i n g  

r o t a t i n g   g u i d e   means  (53)  and  f i x e d   s t r u c t u r e   means  ( I I ) w h i c h  

s u p p o r t   s a i d   r o t a t i n g   g u i d e   means  ( 5 3 ) ,   c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   the   r o t a t i n g   g u i d e   means  (53)  a c t   s u b s t a n t i a l l y   a s  
the  s h a f t   of  the   motor   means  (40)  which  d r i v e   the  c o i l - f o r m -  

ing  heads   ( 1 0 ) .  
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