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BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p e r t a i n s   g e n e r a l l y   to  t h e  

f i e l d   of  l i g h t i n g   f i x t u r e s ,   and  p e r t a i n s   more   p a r t i c u l a r l y  

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

b a l l a s t   c h o k e   and   to  a  w i n d i n g   m a c h i n e   s u i t a b l e   f o r   use   i n  

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

As  i s   w e l l   known,   l i g h t i n g   f i x t u r e s   i n t e n d e d   f o r  

use   w i t h   f l u o r e s c e n t   and  o t h e r   b u l b s   of  t y p e s   w i t h   w h i c h   a  

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

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

d e s i r a b l e   to  r e d u c e   t he   s i z e   of  such   f l u o r e s c e n t   a n d  

s i m i l a r   f i x t u r e s   as  much  as  p o s s i b l e ,   w h e t h e r   to   s a v e  

s p a c e ,   or  f o r   r e a s o n s  o f   economy  or  e s t h e t i c s .  



I t   wou ld   a l s o   be  d e s i r a b l e   to   have   a  d e v i c e   b y  

means  of  which   f l u o r e s c e n t   b u l b s ,   e t c . ,   c o u l d   be  u s e d   w i t h  

o r d i n a r y   i n c a n d e s c e n t   lamp  s o c k e t s .   A d a p t e r s  d e s i g n e d   f o r  

such  use  have  been   p r o p o s e d ,   as  h a v e   f l u o r e s c e n t   l a m p s  

s p e c i f i c a l l y   d e s i g n e d   fo r   u se   in  i n c a n d e s c e n t   l a m p  

f i x t u r e s .   For  e x a m p l e ,   U.S.   P a t e n t   3 , 5 5 1 , 7 3 6   ( D o e h n e r )  

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

,  on  a  b a l l a s t   u n i t   ana  has   e l e c t r i c a l   c o n n e c t o r   p i n s   w h i c h  

e x t e n d   t h r o u g h   p a s s a g e s   p r o v i d e d   f o r   them  in  t he   b a l l a s t  

u n i t .   The  b a l l a s t   u n i t   a l s o   r e c e i v e s   e l e c t r i c a l   c o n n e c t o r  

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

t h r e a d e d   to  be  s c r e w e d   i n t o   a  c o n v e n t i o n a l   i n c a n u e s c e n t  

lamp  s c r e w   s o c k e t .   In  t h a t   p a t e n t ,   t h e   b a l l a s t   u n i t  

c o n t a i n s   a  t o r o i d a l   b a l l a s t   c h o k e ,   w i t h   the   c o n n e c t o r   p i n  

p a s s a g e s   e x t e n d i n g   t h r o u g h   t he   h o l e   of  the   t o r u s .   T h e  

s t a r t e r   and  the   c a p a c i t o r   a r e   l o c a t e d   in  the   s c r e w   b a s e  

u n i t .  

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

d e v i c e s   a re   e x p e n s i v e   b e c a u s e   of  t h e   d i f f i c u l t y   o f  

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

the   d i f f i c u l t y   of  f o r m i n g   a  w i n d i n g   on  a  t o r o i d a l   c o r e .  

I t   would   be  d e s i r a b l e   to   p r o v i d e   a  c o n v e n i e n t ,  

s i m p l e ,   r e l i a b l e   and  e c o n o m i c a l   p r o c e s s   fo r   m a n u f a c t u r i n g  

a  t o r o i d a l   c h o k e .  

I t   w o u l a   a l s o   be  d e s i r a b l e   to   p r o v i d e   a  s i m p l e  

w i n d i n g   m a c h i n e   f o r   use   in  s u c h   a  p r o c e s s .  



SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   i t   i s   t h e   o b j e c t   of  t h e   p r e s e n t  

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

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

c h o k e   s u i t a b l e   fo r   use   in  a  s o c k e t   a d a p t e r   or  o t h e r  

l i g n t i n g   f i x t u r e .  

I t   is   a n o t h e r   o o j e c t   of  t ne   p r e s e n t   i n v e n t i o n   t o  

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

s u i t a b l e   for   use   in  m a n u f a c t u r i n g   a  g e n e r a l l y   t o r o i d a l  

c h o k e   s u i t a b l e   fo r   use   in  a  s o c k e t   a d a p t e r   or  o t h e r  

l i g h t i n g   f i x t u r e .  

As  se t   out  in  copending   EPC  a p p l i c a t i o n   No.  c l a i m i n g  

p r i o r i t y   of  US  p a t e n t   a p p l i c a t i o n   No.  681002  f i l e d   on  December 

13,   1 9 8 4 ,   a  o n e - p i e c e   l i g h t i n g   f i x t u r e ,   wn icn   may  be  a  

s o c k e t   a d a p t e r ,   in  w h i c h   s u c h   a  c h o k e   can  s u i t a o l y   be  u s e d  

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

t h e r e i n   for   r e c e i v i n g   t h e   b a s e   of  a  l i g h t   b u l b ,   e l e c t r i c a l  

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

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

t he   e l e c t r i c a l   c i r c u i t r y   w i t h   an  e x t e r n a l   power   s o u r c e .  

I f   t he   f i x t u r e   i s   a  s o c k e t   a d a p t e r ,   i t   a l s o   has   a n  

e x t e r n a l   s e c u r i n g   d e v i c e   f o r   s e c u r i n g   i t   to  a  s o c k e t .  

P r e f e r a b l y ,   t ne   e l e c t r i c a l   c i r c u i t r y   at  l e a s t   p a r t i a l l y  

s u r r o u n d s   the   r e c e s s ,   and  mos t   p r e i e r a b l y   t h e   b a l l a s t  

c h o k e   is   t o r o i d a l   and  s u r r o u n d s   t he   r e c e s s .  

A c c o r d i n g   to   t h e   p r o c e s s   or  t he   p r e s e n t  

i n v e n t i o n ,   such   a  b a l l a s t   c h o k e   is   m a n u f a c t u r e d   b y  



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

t h e   c o r e   a  l a y e r   of  an  e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l ,  

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

p o r t i o n   of  t he   i n s u l a t i v e   c o a t i n g ,   and  w r a p p i n g   a  w i n d i n g  

of  an  e l e c t r i c a l   c o n d u c t o r   on  e a c h   of  t h e   two  p i e c e s ,   w i t h  

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

P r e f e r a b l y ,   t he   i n s u l a t i v e   l a y e r   is   f o r m e d   on  the   c o r e   b y  

means  of  i n j e c t i o n   m o l d i n g ,   o r  b y   p l a c i n g   t h e   c o r e   in  a  

mold  made  of  a  f l e x i b l e   m a t e r i a l   and  i n t r o d u c i n g   t h e  

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

f l e x i n g   the   mold   a f t e r   t h e   i n s u l a t i v e   m a t e r i a l   has   s e t .  

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

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

i n s u l a t i v e   l a y e r .   The  two  r e s u l t i n g   c h o k e s   can  be  u s e d  

s e p a r a t e l y ,   or  can  be  e l e c t r i c a l l y   c o n n e c t e d   in  s e r i e s  

w i t h   or  w i t h o u t   a  m e c h a n i c a l   c o n n e c t i o n   to   f o r m ,   i n  

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

c o r e .  

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

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

for   s u p p o r t i n g   a  c u r v e d   m a g n e t i c   c o r e ,   m e a n s   fo r   w i n d i n g   a  

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

l o c a t e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n   r e l a t i v e   to   a  b a s e  

s u p p o r t i n g   the   w i n d i n g   m e a n s ,   and  means   f o r   mov ing   a  c o r e  

s u p p o r t e d   by  the   s u p p o r t   means   a l o n g   a  c u r v e d   p a t h   t h r o u g h  

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



T h e s e   and   o t h e r   o b j e c t s   and  f e a t u r e s   of  t h e  

i n v e n t i o n   w i l l   be  more  c l e a r l y   and  t h o r o u g h l y   u n d e r s t o o d  

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

e m b o d i m e n t ,   t a k e n   in  c o n j u n c t i o n   w i t h   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   l i k e   r e f e r e n c e   c h a r a c t e r s   r e f e r   to   l i k e  

e l e m e n t s   t h r o u g h o u t .  

BRIEF  DESCRIPTION  OF  THE  FIGURES 

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  s o c k e t  

a d a p t e r   of  a  t y p e   t h a t   can  a d v a n t a g e o u s l y   be  made  by  m e a n s  

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

in  p l a c e   in  t h e   a d a p t e r .  

F i g u r e   2  is   a  f r o n t   e l e v a t i o n   v i ew   of  a  t o r o i d a l  

b a l l a s t   c h o k e   u s e d   in  t h e   s o c k e t   a d a p t e r   of  F i g u r e   1 .  

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

F i g u r e   2 .  

F i g u r e   4  i s   an  e x p l o d e d   v i e w   of  t he   b a l l a s t   c h o k e  

of  F i g u r e   2 .  

F i g u r e   5  i s   a  t op   v i e w   of  a  c o r e   f rom  w h i c h   t h e  

c h o k e   of  F i g u r e   2  i s   m a d e .  

F i g u r e   6  i s   a  s c h e m a t i c   t o p   v i ew   of  a  m o l d  

c o n t a i n i n g   t h e   c o r e   of  F i g u r e   5,  to  i l l u s t r a t e   t h e  

f o r m a t i o n   of  an  i n s u l a t i v e   c o a t i n g   on  t he   c o r e  b y   o n e  

v e r s i o n   of  t h e   p r o c e s s   of  t h e   i n v e n t i o n .  

F i g u r e   6A  is   a  top   v i e w   of  t h e   c o r e ,   e . g .   t h a t  

of  F i g u r e   5,  a f t e r   t he   f o r m a t i o n   of  an  i n s u l a t i v e   l a y e r  

t h e r e o n .  



F i g u r e   7  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   mold  o f  

F i g u r e   6,  t a k e n   f r o m   l i n e   7-7  in  F i g u r e   6 .  

F i g u r e   7 A  i s   a  t o p   v i ew  of  one  h a l f   of  t h e   c o r e  

of  F i g u r e   6 .  

F i g u r e   8  i s   a  top   v i ew  of  t he   h a l f   c o r e   of  F i g u r e  

7A  a f t e r   w i n d i n g .  

F i g u r e   9  i s   a  s i d e   v i ew   of  one  e m b o d i m e n t   of  a  

w i n d i n g  m a c h i n e   u s e d   in  t he   p r e f e r r e d   v e r s i o n   of  t h e  

p r o c e s s   of  t he   p r e s e n t   i n v e n t i o n .  

F i g u r e   10  is   a  s c h e m a t i c   p l a n - v i e w   of  t h e   m a c h i n e  

of  F i g u r e   9,  i l l u s t r a t i n g   t he   m o v e m e n t   of  a  c o r e   d u r i n g  

w i n d i n g .  

D E T A I L E D   DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

F i g u r e   1  shows   in  p e r s p e c t i v e   a  s o c k e t   a d a p t o r   10  

e m p l o y i n g   a  t o r o i d a l   c h o k e   of  a  t y p e   t h a t   c a n  

a d v a n t a g e o u s l y   be  made  by  t he   p r o c e s s   of  t h e   p r e s e n t  

i n v e n t i o n ,   w i t h   a  t y p i c a l   f l u o r e s c e n t   b u l b   of  one  t y p e ,  

shown  by  way  of  e x a m p l e   o n l y ,   in  p l a c e   in  t h e   a d a p t e r   t o  

i l l u s t r a t e   t h e   use   of  t he   l a t t e r .   As  can   be  s e e n ,   t h e  

a d a p t e r   10  has   a  o n e - p i e c e   h o u s i n g   12,   w h i c h   in  t h e  

e m b o d i m e n t   shown  h a s   a  c y l i n d r i c a l   main  p o r t i o n   14  a n d  

d e p e n d i n g   t h e r e f r o m   a  c y l i n d r i c a l   b a s e   p o r t i o n   16.  A  

r e c e s s   18  f o r m e d  i n   t he   top   of  t h e   main  p o r t i o n   14  o f  t h e  

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



b u l b   20.   The  b u l b   20  shown  i l l u s t r a t i v e l y   i s   a  

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

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

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

as  s e e n   f rom  t h e   s i d e ,   and  f rom  t h e   a rms   of  w h i c h   e x t e n d  

d o w n w a r d   two  e l e c t r i c a l   c o n n e c t o r   p i n s .   The  r e c e s s   18  i s  

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

t y p e   of  b u l b   f o r   w h i c h   t h e   a d a p t e r   in  q u e s t i o n   i s   d e s i g n e d .  

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

t y p e s   of  b u l b s   is  p r o v i d e d   in  t h e   c y l i n d r i c a l   p o r t i o n   14  

of  h o u s i n g   12,   and  in  t h e   a d a p t e r   shown   in  F i g u r e   1  i s  

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

r e c e s s   18 .   The  s t a r t e r   and  c a p a c i t o r   f o r   t h e   e l e c t r i c a l  

c i r c u i t r y   of  t h e   a d a p t e r   10  a r e   p r e f e r a b l y   h o u s e d   in  t h e  

c y l i n d r i c a l   b a s e   16,   w h i c h   i s   p r o v i d e d   w i t h   a  c y l i n d r i c a l  

e l e c t r o n i c a l l y   c o n d u c t i v e   s l e e v e   22  f i t t e d   o v e r   a n d  

s e c u r e d   in  any  s u i t a b l e   f a s h i o n   to   t h e   l o w e r   end  of  t h e  

c y l i n d r i c a l   b a s e   16.   The  s l e e v e   22  h a s   on  i t s   e x t e r n a l  

s u r f a c e   t h r e a d s   to  p e r m i t   t h e   a d a p t e r   10  to   be  s c r e w e d  

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

i n c a n d e s c e n t   l a m p s .   The  s l e e v e   22  s e r v e s   t o   a c h i e v e  

e l e c t r i c a l   c o n t a c t   w i t h   such   a  s o c k e t .   An  a d d i t i o n a l  

e l e c t r i c a l   c o n t a c t   24  is  p r o v i d e d   a t   t h e   l o w e r   t i p   of  t h e  

c y l i n d r i c a l   b a s e   16,   p r o t r u d i n g   t h r o u g h   an  a p e r t u r e   i n  

s l e e v e   22,   f rom  the   c o n d u c t i v e   m a t e r i a l   of  w h i c h   i t   i s  

s p a c e d .   In  u s e ,   c o n t a c t   24  is   in  e l e c t r i c a l   c o n t a c t   w i t h  

t h e   o t h e r   c o n t a c t   of  s u c h   a  s o c k e t .  



The  r e c e s s   18  i s   f o r m e d   w i t h   h o l e s   f o r   r e c e i v i n g  

t h e   c o n n e c t o r   p i n s   of  t h e   b u l b   20 ,   in  w h i c h   h o l e s   a r e  

p r o v i d e d   c o n t a c t   p i e c e s   21  to  make  e l e c t r i c a l   c o n t a c t   w i t h  

t h e   p i n s .  

T h e  e l e c t r i c a l  c o n n e c t i o n s   of  t h e   c i r c u i t  

e l e m e n t s   d e s c r i b e d   ( t h e   c h o k e ,   s t a r t e r ,   c a p a c i t o r ,   s l e e v e ,  

t i p   c o n t a c t ,   and  c o n t a c t s   fo r   t h e   c o n t a c t   p i n s   of  t h e  

b u l b )   a r e   w e l l   known  to  t h o s e   s k i l l e d  i n   t h e   a r t .   T h e  

e x t e r n a l   t h r e a d e d   s l e e v e   22  i s   c o n n e c t e d   to  t h e   w i n d i n g   o f  

t h e   c h o k e ,   t he   o t h e r   end  of  w h i c h   i s   c o n n e c t e d   to  a  

c o n t a c t   p i e c e   21  t h a t   r e c e i v e d   one  of  t h e   c o n n e c t o r   p i n s  

of  t h e   b u l b   20.  The  o t h e r   c o n n e c t o r   p i n   i s   r e c e i v e d   i n  

e n g a g e m e n t   w i t h   a  s i m i l a r   c o n t a c t   p i e c e   21 ,   w h i c h   i s  

c o n n e c t e d  t o   one  t e r m i n a l   of  e a c h   o f  t h e   c a p a c i t o r   23  a n d  

t h e   s t a r t e r   25.  The  o t h e r   t e r m i n a l   of  t h e   c a p a c i t o r   a n d  

t h e   s t a r t e r   i s   c o n n e c t e d   to  t i p   c o n t a c t   24  on  t he   e x t e r i o r  

of  t h e   h o u s i n g   1 2 .  

Tne  t o r o i d a l   b a l l a s t   c n o k e   30  u s e d   in  the   s o c k e t  

a d a p t e r   of  F i g u r e   1  i s   shown  in  F i g u r e s   2  t h r o u g h   4  a n d  

c o m p r i s e s   c o n d u c t i v e   w i n d i n g s   32  on  two  m a g n e t i c   c o r e s   3 4 ,  

e a c h   of  w h i c h   in  t he   e m b o d i m e n t   shown  d e f i n e s  

a p p r o x i m a t e l y   a  h e m i - t o r u s .   Each  w i n d i n g   32  i s   i n s u l a t e d  

f r o m   i t s   r e s p e c t i v e   c o r e   34  by  a  l a y e r   of  i n s u l a t i v e  

m a t e r i a l   36 ,   w h i c h ,   as  can  be  s e e n   f rom  t h e   f i g u r e s ,   d o e s  

n o t   e x t e n d   a l l   t he   way  to  e i t h e r   f r e e   end  of  t he   c o r e   3 4 .  

The  r e a s o n   fo r   t h i s   f e a t u r e   i s   e x p l a i n e d   b e l o w .  



One  o b s t a c l e   to   t h e   p r a c t i c a l   u s e   of  t o r o i d a l  

c o r e s   f o r   b a l l a s t   c h o k e s   in  t h e   p a s t   h a s   b e e n   t h e  

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

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

l e n d s   i t s e l f   r e a d i l y   to   s i m p l e ,   r e l i a b l e   and  i n e x p e n s i v e  

m a n u f a c t u r e   ( s e e   F i g u r e s   5  t h r o u g h   1 0 ) .   I n i t i a l l y ,   a  

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

i s   p r o v i d e d .   A  s t e e l   t a p e - w o u n d   c o r e   is   s u i t a b l e .   T h e  

t o r o i d a l   c o r e   34A  i s   p r o v i d e d   w i t h   a  c o a t i n g   36  of  a n  

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

b o t t o m ,   i n n e r   and  o u t e r   s u r f a c e s   of  t h e   t o r u s .   H o w e v e r ,  

o n l y   one  s u r f a c e ,   f o r   e x a m p l e   t h e   i n n e r   s u r f a c e   38  o r  

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

c o a t i n g   36  a r o u n d   t h e   e n t i r e   c i r c u m f e r e n c e   of  t h e   t o r u s .  

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

two  l o c a t i o n s   40 ,   p r e f e r a b l y   d i a m e t r i c a l l y   o p p o s e d ,   a t  

w h i c h   t h e   c o r e   i s   l e f t   c o m p l e t e l y   e x p o s e d   e x c e p t   on  t h e  

i n n e r   s u r f a c e   38 ,   or  t he   o u t e r   s u r f a c e ,   as  t h e   c a s e   may 

b e .   I f   d e s i r e d ,   t h e   c o r e   can  be  l e f t   e x p o s e d   a t   40  on  a l l  

s u r f a c e s .   The  i n s u l a t i v e   l a y e r  3 6   i s   p r e f e r a b l y   p r o v i d e d  

by  means   of  i n j e c t i o n   m o l d i n g ,   a l t h o u g h   any   o t h e r   s u i t a b l e  

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

c o n v e n i e n c e .  

The  mos t   p r e f e r r e d   m e t h o d   of  f o r m i n g   t h e  

i n s u l a t i v e   c o a t i n g   36  i s   by  i n j e c t i o n   m o l d i n g   t h e  

i n s u l a t i v e   m a t e r i a l ,   w h i c h   may  s u i t a b l y   be  n y l o n   p u r e l y   b y  



way  of  e x a m p l e ,   a r o u n d   t h e   c o r e   in  a  mold  s h a p e d   to  l e a v e  

t h e   e x p o s e d   a r e a s   40  a t   t h e   d e s i r e d   l o c a t i o n s .  

An  a l t e r n a t i v e   m e t h o d   is   to  p o u r   t he   m a t e r i a l  

i n t o   an  o p e n - t o p p e d   mold   w i t h   t he   c o r e   i n s i d e .   In  t h e  

l a t t e r   c a s e ,   t he   mold   64  i s   made  o f  a   f l e x i b l e   m a t e r i a l  

s u c h   as  s i l i c o n e ,   by  way  of  e x a m p l e ,   and  is  f l e x e d   by  a n y  

s u i t a b l e   means  to   r e l e a s e   t h e   c o r e   34A  and  i n s u l a t i v e  

.  l a y e r   from  the   mold  a f t e r   s e t t i n g   of  t h e   i n s u l a t i v e  

m a t e r i a l .   An  e x a m p l e   of  s u c h   a  mold  is   s h o w n  

s c h e m a t i c a l l y   in  F i g u r e s   6  and  7,  in  w h i c h   t h e   m o l d  

p o r t i o n s   41  f o r   f o r m i n g   e x p o s e d   a r e a s   40  a r e   v i s i b l e .   T h e  

p o r t i o n s   41  a l s o   s u p p o r t   t h e   c o r e   a b o v e   t he   b o t t o m   of  t h e  

m o l d .   I f   i n j e c t i o n   m o l d i n g   i s   u s e d ,   as  i s   p r e f e r r e d ,   t h e  

mold   used   w i l l   be  s i m i l a r   to  t h a t   shown  in  F i g u r e s   6  and  7 

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

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

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

i n v e n t i o n ,   the   i n s u l a t i v e   l a y e r   can  be  p r o v i d e d   by  d i p p i n g  

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

d r y i n g   the   r e s u l t i n g   l a y e r ,   f o r   e x a m p l e   in  a n  o v e n ,   a n d  

b l o w i n g   o f f   e x c e s s   l i q u i d .   A f t e r   t he   c u t t i n g ,   d u s t   o f ° t h e  

i n s u l a t i v e   m a t e r i a l   i s   b l o w n   o n t o   the   c o r e   w h i l e   t h e  

l a t t e r   is   at  an  e l e v a t e d   t e m p e r a t u r e ,   to  r o u n d   t h e   e d g e s  

to  p r e v e n t   d a m a g e  t o   t h e   w i n d i n g   when  the   l a t t e r   i s   f o r m e d .  

The  t o r o i d a l   c o r e   is   t h e n   cu t   in  two  t h r o u g h   t h e  

e x p o s e d   l o c a t i o n s   40,   r e s u l t i n g   in  two  h e m i - t o r o i d a l   c o r e s  

34  as  shown  in  F i g u r e   3.  The  c u t t i n g   is   p r e f e r a b l y  



e f f e c t e d   by  means   o f   a  m i l l i n g   m a c h i n e ,   w h i c h : h a s   b e e n  

f o u n d   to  do  the   c u t t i n g   e f f i c i e n t l y   and  w i t h   r e l a t i v e l y  

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

s u b s t i t u t e d   and  i s   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n ,  

c o n s i d e r e d   mos t   b r o a d l y .   Each  of  t h e   c o r e s   34  i s   t h e n  

s e p a r a t e l y   p r o v i d e d   w i t h   i t s   r e s p e c t i v e   w i n d i n g   3 2 .  

B e c a u s e   e a c h   of  t h e   c o r e s   34  has   t h e   s h a p e   (as   s e e n   f r o m  

a b o v e )   of  a  c i r c u l a r   a r c ,   i . e . ,   ha s   a  c e n t e r   l i n e   t h a t  

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

w i n d i n g s   can  be  a p p l i e d   in  a  v e r y   s i m p l e   and  e c o n o m i c a l  

f a s h i o n .   The  a r c u a t e   c o r e   34  i s   s u p p o r t e d   by  b e i n g  

g r i p p e d   a t   one  e n d ,   and  i s   r o t a t e d   in  t h e   p l a n e   of   t h e   a r c  

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

t h e   l e n g t h   of  t h e   c o r e   i t s e l f .   As  t h i s   m o v e m e n t   i s  

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

t h e   d e s i r e d   w i n d i n g   32.   The  e n d s  o f   t h e   w i r e   50  a r e  

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

w i t h i n   t h e   o r d i n a r y   s k i l l   in  t he   a r t .   A f t e r   t h e   w i n d i n g s  

32  h a v e   b e e n   w r a p p e d ,   t h e   e n d s   t h e r e o f   a r e   p e r m a n e n t l y  

s e c u r e d   in  p l a c e   by  known  e x p e d i e n t s   to   p r o v i d e   t w o  

h e m i - t o r o i d a l   c h o k e s .   I f   d e s i r e d ,   t h e   c o r e s   of  t h e   t w o  

h e m i - t o r o i d a l   c h o k e s   can  a l s o   be  j o i n e d ,   by  f i s h   p a p e r   o r  

o t h e r   s u i t a b l e   known  m a t e r i a l s ,   to  f o rm  a  c o m p l e t e   t o r u s  

a g a i n .  

As  shown  in  F i g u r e s   9  and  10 ,   t h e   p r e f e r r e d  

e m o d i m e n t   60  o f  t h e   w i n d i n g   m a c h i n e   p r e f e r a b l y   u s e d   i n  

c a r r y i n g   o u t   t he   p r o c e s s   of  t h e   i n v e n t i o n   c o m p r i s e s   as  i t s  



b a s i c   e l e m e n t s   a  s u p p o r t   d e v i c e   62  f o r   s u p p o r t i n g   a  

c u r v e d ,   e s p e c i a l l y   a  h e m i - t o r o i d a l ,   m a g n e t i c   c o r e   3 4 ,  

means   66  f o r   w i n d i n g  a   w i r e   50  a r o u n d   a  p o r t i o n   of  c o r e   34  

l o c a t e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n   68  r e l a t i v e   to  a  b a s e  

69  on  w h i c h   t h e   w i n d i n g   means   i s   m o u n t e d ,   and  means   70  f o r  

m o v i n g   the   c o r e   64  s u p p o r t e d   by  t h e   s u p p o r t   d e v i c e   62  

a l o n g   a  c u r v e d   p a t h   ( i n d i c a t e d   by  t he   b r o k e n   l i n e   72  i n  

F i g u r e   1 0 ) .   The  p a t h   72  has   t h e   same  s h a p e   as  t h e   p o r t i o n  

of  t he   c o r e   34  on  w h i c h   a  w i n d i n g   is  to   be  f o r m e d .   In  t h e  

e x a m p l e   s h o w n ,   t he   c o r e   is  h e m i - t o r o i d a l ,   as  i s  p a t h   7 2 .  

The  s u p p o r t   62  c o m p r i s e s   a  g r i p p e r   m o u n t e d   o n  

v e r t i c a l   ba r   74 ,   w h i c h   i s   m o u n t e d   on  a  h o r i z o n t a l   bar   7 6  

t h a t   c o n s t i t u t e s  p a r t   of  t h e   c o r e   m o v e m e n t   m e a n s   70,  a s  

d e s c r i b e d   b e l o w .   The  g r i p p e r   c o m p r i s e s   a  f i r s t   ba r   7 8  

f i x e d   to  b a r   74,   and  a  s e c o n d ,   L - s h a p e d   b a r   80  s e c u r e d   t o  

ba r   78  in  s u c h   a  m a n n e r   as  to   be  m o v a b l e   a l o n g   t he   l e n g t h  

of  t h e   l a t t e r ,   as  i n d i c a t e d   by  a r r o w   A  in  F i g u r e   9.  F o r  

e x a m p l e ,   ba r   80  can  be  s e c u r e d   to   bar   78  by  means   of  a  

s c r e w   82  p a s s i n g   t h r o u g h   a  s l o t   84 .   L o o s e n i n g   s c r e w   8 2  

p e r m i t s   ba r   80  to  bdr-moved  in  t h e   d i r e c t i o n   of  a r r o w   A  t o  

r e l e a s e   an  o b j e c t   h e l d   b e t w e e n   b a r s   78  a n d  8 0   or  to  g r i p  

an  o b j e c t   t h e r e b e t w e e n .   T i g h t e n i n g   of  s c r e w   82  s e c u r e s   a  

g r i p p e d   o b j e c t   in  p l a c e .   In  u s e ,   one  end  of  t h e   co r e   34  

is   r e l e a s a b l y   c l a m p e d   in  t h i s   f a s h i o n   b e t w e e n   b a r s   78  a n d  

8 0 .  

The  w i n d i n g   d e v i c e   66  c o m p r i s e s   an  arm  90  h a v i n g  

one  end  m o u n t e d   on  a  b a s e   92  fo r   r o t a t i o n   a b o u t   a  



h o r i z o n t a l   a x i s .   Wire   i s   d r a w n   f rom  a  s u p p l y   t h e r e o f   ( n o t  

s h o w n ) ,   t h r o u g h   t h e   h o l l o w   i n t e r i o r   of  t h e   arm  90  and  o u t  

t h r o u g h   an  a p e r t u r e   94  p r o v i d e d   a t   t h e   f r e e   end  of  t he   a r m  

90.   The  f r e e   end  of  t h e   w i r e   50  is   s e c u r e d   by  a n y  

s u i t a b l e   known  means   t o   one  end  of  t h e   c o r e ,   p r e f e r a b l y  

the   end  g r i p p e d   by  t h e   s u p p o r t   6 2 .   R o t a t i o n   of  t he   arm  9 0  

by  a  m o t o r   s y s t e m   i n d i c a t e d   s c h e m a t i c a l l y   as  b l o c k   96  

w i n d s   t he   w i r e   a r o u n d   t he   p o r t i o n   of  t he   c o r e   l o c a t e d   a t  

p o s i t i o n   6 8 .  

To  form  a  w i n d i n g   a l o n g   t he   l e n g t h   of  a  p o r t i o n  

of  t h e   c o r e ,   t he   s u p p o r t   62  i s   r o t a t e d   a b o u t   a  v e r t i c a l  

a x i s   98 ,   w h i l e   t he   arm  90  is   r o t a t i n g ,   to   c a u s e   t h e  

p o r t i o n   of  t he   c o r e   to   be  w o u n d ,   to  p a s s   t h r o u g h   p o s i t i o n  

68  to  r e c e i v e   t he   w i r e   f rom  t h e   arm  90.   As  i s   s h o w n ,   b a r  

76  has   one  end  s u p p o r t i n g   v e r t i c a l   b a r   74  and   t h e   o t h e r  

end  m o u n t e d   fo r   r o t a t i o n   a b o u t   v e r t i c a l   a x i s   98 .   T h e  

l e n g t h   of  ba r   76  s u b s t a n t i a l l y   e q u a l s   t h e   r a d i u s   o f  

c u r v a t u r e   of  t he   h e m i - t o r o i d a l   c o r e .   The  m o t o r   s y s t e m   9 6  

p o w e r s   t h e   m o t i o n   of  b a r   76.   The  m o t o r   s y s t e m   96  i n c l u d e s  

m e a n s ,   w i t h i n   t he   s k i l l   in  t h e   a r t ,   to  e n a b l e   m o v e m e n t   o f  

bar   76  in  e i t h e r   d i r e c t i o n   a b o u t   a x i s   9 8 .  

The  l i n e a r   d e n s i t y   (by  w h i c h   i s   m e a n t   h e r e i n   t h e  

number   of  t u r n s   pe r   u n i t   l e n g t h   of  c o r e )   of  t h e   w i n d i n g  

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

e q u a l ,   by  the   r a t i o   of  t he   r o t a t i o n a l   s p e e d   of  arm  90  a n d  

the   s p e e d   w i t h   wh ich   t h e   c o r e   movemen t   76  i s   r o t a t e d   a b o u t  

a x i s   98.   Whi l e   t h i s   r a t i o   can  be  p e r m a n e n t l y   b u i l t   i n t o  



t h e   m a c h i n e ,   i t   i s   p r e f e r a b l e   to  make  i t   v a r i a b l e ,   t o  

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

w i n d i n g s   of   d i f f e r e n t   l i n e a r   d e n s i t i e s   on  c o r e s   of  a  g i v e n  

s i z e   and  s h a p e   b u t   a l s o   f o r   p r o v i d i n g   w i n d i n g s   on  c o r e s   o f  

d i f f e r e n t   s i z e s   or  s h a p e s   or  b o t h .   Such  c o n t r o l   can  b e  

p r o v i d e d   in  s e v e r a l   w a y s .   F i r s t ,   t h e   m o t o r   s y s t e m   96  c a n  

c o m p r i s e   two  i n d e p e n d e n t l y   c o n t r o l l a b l e   m o t o r s   a t   l e a s t  

one  of  w h i c h   i s   v a r i a b l e   in  s p e e d   and  r e v e r s i b l e .   A n o t h e r  

a p p r o a c h   i s   to  use   a  s i n g l e   m o t o r ,   w h i c h   can  be  a  

v a r i a b l e - s p e e d   m o t o r ,   and  a  v a r i a b l e - r a t i o   s y s t e m   o f  

camming   and  g e a r i n g   or  t h e   e q u i v a l e n t .   With   e i t h e r  

a p p r o a c h ,   a  n u m e r i c a l   c o n t r o l   s y s t e m   can  be  p r o v i d e d   i f  

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

s t o p p i n g   p o i n t s   fo r   the   r e s p e c t i v e   m o v e m e n t s   of  arm  90  a n d  

of  ba r   76 .   S u i t a b l e   c o n t r o l   s y s t e m s   and  g e a r i n g   s y s t e m s  

and  t h e   l i k e   a r e   w i t h i n   t h e   o r d i n a r y   s k i l l   in  t h e  

p e r t i n e n t   a r t s .  

I t   w i l l   be  a p p r e c i a t e d   by  t h o s e   s k i l l e d   in  t h e  

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

t h e   c h o k e   30  is  no t   e s s e n t i a l   to   t h e   i n v e n t i o n .   L e s s  

c o m p a c t ,   bu t   s t i l l   p r a c t i c a l ,   v a r i a t i o n s   can  be  a d o p t e d  

d e p e n d i n g   upon  the   d e s i g n   c o n v e n i e n c e   and  e s t h e t i c  

c o n s i d e r a t i o n s .   In  p a r t i c u l a r ,   t h e   c h o k e   may  be  not   o n l y  

s t r i c t l y   t o r o i d a l   bu t   a n n u l a r ,   i . e . ,   p o l y g o n a l   or  o v a l ,   o r  

h a v e   o t h e r   c o n f i g u r a t i o n s .   A l s o ,   i t   is  no t   e s s e n t i a l   t o  

t h e   i n v e n t i o n   t h a t   t he   two  e x p o s e d   p o r t i o n s   40  of  t h e  

o r i g i n a l   t o r o i d a l   c o r e   be  d i a m e t r i c a l l y   o p p o s i t e ,   bu t   t h a t  



l o c a t i o n   makes   c u t t i n g   t h e   c o r e   i n t o   two  p i e c e s   e s p e c i a l l y  

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

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

s i z e   and  s h a p e .   H o w e v e r ,   e i t h e r   or  b o t h   of  t h e   two  c o r e s  

34  i n t o   w h i c h  t h e   o r i g i n a l   c o r e   i s  c u t   may,   i f   d e s i r e d ,  

d e f i n e   l e s s   t h a n   180  d e g r e e s   of  a  c i r c l e ,   i f   t h e   r e s u l t i n g  

m a n u f a c t u r i n g   c o m p l e x i t i e s   a r e   a c c e p t a b l e .   S i m i l a r l y ,   o n e  

c o r e   may  be  c u t   to   l e s s   t h a n   180  d e g r e e s   w h i l e   t h e   o t h e r  

is   cu t   to  more  t h a n   180  d e g r e e s .  

A l s o ,   t he   d i v i s i o n   of  t h e   o r i g i n a l   t o r o i d a l   c o r e  

i n t o   two  p i e c e s   i s   p r e f e r a b l y   done   a f t e r   t h e   p r o v i s i o n   o f  

t h e   i n s u l a t i v e   l a y e r ,   and  t h i s   s e q u e n c e   i s   n e c e s s a r y   w i t h  

a  t a p e - w o u n d   c o r e   to   p r e s e r v e   i t   i n t a c t .   The  r e v e r s e  

o r d e r   i s   a l s o   w i t h i n   t h e  s c o p e   of   t he   i n v e n t i o n ,   h o w e v e r .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d  

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

t h e r e o f ,   many  m o d i f i c a t i o n s   and  v a r i a t i o n s   t h e r e o f   w i l l  

no t   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t h e   a r t .   A c c o r d i n g l y ,  

t h e   p r e s e n t   i n v e n t i o n   i s   to   be  l i m i t e d ,   n o t   by  t h e   d e t a i l s  

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

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



1.  A  p r o c e s s   f o r   t h e   m a n u f a c t u r e   of  a  c h o k e ,  

c o m p r i s i n g   the  s t e p s   o f :  

p r o v i d i n g   a  l a y e r   of  an  i n s u l a t i v e   m a t e r i a l  

on  a  c o r e   of  a  m a g n e t i c   m a t e r i a l ;  

d i v i d i n g   t h e   c o r e   i n t o   a t   l e a s t   two  p i e c e s ;  

a n d  

w i n d i n g   a  w i r e   of  an  e l e c t r i c a l l y   c o n d u c t i v e  

m a t e r i a l   to  form  a  r e s p e c t i v e   w i n d i n g   on  e a c h   of  t h e  

p i e c e s .  

2.  The  p r o c e s s   of  C l a i m   1,  f u r t h e r   c o m p r i s i n g  

the   s t e p   of  c o n n e c t i n g   t h e   r e s p e c t i v e   w i n d i n g s   in  s e r i e s .  

3.  The  p r o c e s s   of  C l a i m   2,  w h e r e i n   t h e   c o r e   i s  

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

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

4.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t he   l a y e r -  

p r o v i d i n g   s t e p   is  p e r f o r m e d   b e f o r e   t h e   d i v i d i n g   s t e p .  

5.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t he   d i v i d i n g  

s t e p   i s   p e r f o r m e d   b e f o r e   t he   l a y e r - p r o v i d i n g   s t e p .  

6.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t h e   l a y e r -  

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

m a t e r i a l   to  form  t h e   l a y e r .  

7.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t h e  

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

m a t e r i a l   i n t o   a  f l e x i b l e   mold  to  form  t h e   l a y e r ,   a n d  

f l e x i n g   the   mold  to  r e l e a s e   t h e   c o r e   a f t e r   t he   i n s u l a t i v e  

m a t e r i a l   has  s e t .  



8.  The  p r o c e s s   of  C l a i m   1,  w h e r e i n   t h e   d i v i d i n g  

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

9 .  T h e   p r o c e s s   of  C l a i m   1,  w h e r e i n   t h e   c o r e   i s  

a n n u l a r .  

10 .   The  p r o c e s s   of  C l a i m   1,  w h e r e i n   s a i d   w i n d i n g  

s t e p   i s   p e r f o r m e d   by  m e a n s   of  an  a p p a r a t u s   w h i c h   h a s :  

a  b a s e ;  

a  s u p p o r t   f o r   s u p p o r t i n g   a  c o r e ;  

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

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

the   s u p p o r t   w h i l e   t h a t   p o r t i o n   of  t he   c o r e   i s   a t   a  

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

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

s u p p o r t e d   by  t he   s u p p o r t   in  s u c h   a  m a n n e r   t h a t   t h e   c o r e  

moves  a l o n g   a  c u r v e d   p a t h   s u c h   t h a t   a l l   p o i n t s   a l o n g   a t  

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

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

d e v i c e   i s   o p e r a t i n g ;   a n d  

a  m o t o r   s y s t e m   f o r   p o w e r i n g   t h e   w i n d i n g  

d e v i c e   and  t h e   c o r e   m o v e m e n t   s y s t e m ,   t h e   c o r e   b e i n g   m o v e d  

by  t h e   c o r e   m o v e m e n t   s y s t e m   in  c o n j u n c t i o n   w i t h   o p e r a t i o n  

of  t h e   w i n d i n g   d e v i c e .  

11.   The  p r o c e s s   of  C l a i m   10,   w h e r e i n   t h e   c o r e  

m o v e m e n t   s y s t e m   i s   a d a p t e d   to   move  a  c o r e   a l o n g   a  

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

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

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



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

t h e   c o r e   i s   s u p p o r t e d   by  t h e   s u p p o r t .  

12 .   The  p r o c e s s   of  C l a i m   10,   w h e r e i n   s a i d  

s u p p o r t   i s   a d a p t e d   to  r e l e a s a b l y   g r i p   one  end   of   a  c o r e .  

13 .   The  p r o c e s s   of  C l a i m   10,   w h e r e i n   t h e   m o t o r  

s y s t e m   c o m p r i s e s   two  m o t o r s ,   one   of  w h i c h   p o w e r s   t h e  

w i n d i n g   d e v i c e   and  t h e   o t h e r   of  w h i c h   p o w e r s   t h e   c o r e  

m o v e m e n t   s y s t e m .  

14.   The  p r o c e s s   of  C l a i m   10,   w h e r e i n   t h e   m o t o r  

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

d e v i c e   and  t he   c o r e   m o v e m e n t   s y s t e m .  

15.   The  p r o c e s s   of  C l a i m   i l ,   w h e r e i n   a t   l e a s t  

one  of  t he   c o r e   m o v e m e n t   s y s t e m   and  t h e   w i n d i n g   d e v i c e   i s  

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

r e l a t i v e   to  t h e   o t h e r .  
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