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©  Onload  tap-changing  transformer. 
(57)  An  onload  tap-changing  transformer  comprises  a  high 
voltage  winding  (2)  a  low  voltage  winding  (1)  wound  on  an 
iron  core  (C)  a  coarse  tap  winding  (3)  wound  on  the  iron  core 
and  connected  in  series  with  the  high  voltage  winding,  and  a 
fine  tap  winding  (4)  wound  on  the  iron  core  and  selectively 
connectable  to  the  high  voltage  winding  or  the  low  voltage 
winding  by  a  switch  (S).  The  conductors  making  up  the 
coarse  tap  winding  and  the  conductors  making  up  the  fine 
tap  winding  are  wound  together,  in  juxtaposed  relation  with 
each  other,  into  at  least  one  integrated  disc  winding 
assembly  and  taps  are  led  out  of  predetermined  points  of  the 
fine  tap  winding,  thereby  inceasing  the  capacitance  between 
the  coarse  tap  winding  and  the  fine  tap  winding  so  that  the 
transfer  voltage  generated  upon  application  of  a  lightning 
impulse  and  the  potential  difference  between  the  windings 
are  reduced,  thus  preventing  any  corona  or  dielectric 
breakdown. 
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  An  onload  tap-changing  transformer  comprises  a  high 
voltage  winding  (2)  a  low  voltage  winding  (1)  wound  on  an 
iron  core  (C)  a  coarse  tap  winding  (3)  wound  on  the  iron  core 
and  connected  in  series  with  the  high  voltage  winding,  and  a 
fine  tap  winding  (4)  wound  on  the  iron  core  and  selectively 
connectable  to  the  high  voltage  winding  or  the  low  voltage 
winding  by  a  switch  (S).  The  conductors  making  up  the 
coarse  tap  winding  and  the  conductors  making  up  the  fine 
tap  winding  are  wound  together,  in  juxtaposed  relation  with 
each  other,  into  at  least  one  integrated  disc  winding 
assembly  and  taps  are  led  out  of  predetermined  points  of  the 
fine  tap  winding,  thereby  inceasing  the  capacitance  between 
the  coarse  tap  winding  and  the  fine  tap  winding  so  that  the 
transfer  voltage  generated  upon  application  of  a  lightning 
impulse  and  the  potential  difference  between  the  windings 
are  reduced,  thus  preventing  any  corona  or  dielectric 
breakdown. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  o n l o a d  

t a p - c h a n g i n g   t r a n s f o r m e r   a n d ,   more   in   p a r t i c u l a r ,   to   a n  

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

t y p e .  

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

t r a n s f e r   s w i t c h   t y p e   g e n e r a l l y   c o m p r i s e s   a  l o w - v o l t a g e  

w i n d i n g   and  a  h i g h - v o l t a g e   w i n d i n g   wound   on  an  i r o n   c o r e ,  

and  a  t a p   w i n d i n g   c o n n e c t e d   to   t h e   h i g h   v o l t a g e   w i n d i n g .  

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

and  a  f i n e   t a p   w i n d i n g .  

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

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

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

of  t h e   l o w - v o l t a g e   w i n d i n g .   The  c o a r s e   t a p   w i n d i n g   a n d  

t h e   f i n e   t a p   w i n d i n g   a r e   a d j a c e n t   to   t h e   h i g h - v o l t a g e  

w i n d i n g   in   t h a t   o r d e r .  

The  h i g h - v o l t a g e   w i n d i n g   i s   c o n n e c t e d   w i t h  

t h e  c o a r s e   t a p   w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   in  t h e  

m a n n e r   shown  in  t h e   w i r i n g   d i a g r a m   of  F i g .   1.  S p e c i f i c a l -  

l y ,   t he   l o w - v o l t a g e   w i n d i n g   1  p r o v i d e s   a  s i m p l e   c o n -  

n e c t i o n   to   t e r m i n a l s   u  and  o.  The  h i g h - v o l t a g e   w i n d i n g  

2,  on  t h e   o t h e r   h a n d ,   has   an  end   t h e r e o f   c o n n e c t e d   t o  

a  l i n e   t e r m i n a l   U,  and  a n o t h e r   end  w h i c h   i s   c o n n e c t e d  

to  t h e   c o a r s e   t a p   w i n d i n g   3,  and  a l s o   c o n n e c t e d   t h r o u g h  

a  t r a n s f e r   s w i t c h   S,  was  d e s c r i b e d   l a t e r ,   to  t he   f i n e  



t a p   w i n d i n g   4  h a v i n g   a  p l u r a l i t y   of  t a p   t e r m i n a l s   1 3  

to   2 1 .  

The  t r a n s f e r   s w i t c h   S  i n c l u d e s   a  t e r m i n a l   1 1  

c o n n e c t e d   to   t h e   j u n c t i o n   of   t h e   h i g h - v o l t a g e   w i n d i n g  

2  and  one  end   of   t h e   c o a r s e   t a p   w i n d i n g   3,  a  t e r m i n a l  

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

3,  a  t e r m i n a l   13  c o n n e c t e d   to   t h e   l i n e   s i d e   ( h i g h e r  

p o t e n t i a l   s i d e )   end   o f   t h e   f i n e   t a p   w i n d i n g   4,  and   a  

c o n t a c t o r   S1  w i t h   an  end   c o n n e c t e d   to   t h e   t e r m i n a l   1 3  

f o r   s w i t c h i n g   b e t w e e n   t h e   t e r m i n a l s   11  and  1 2 .  

An  o n l o a d   t a p   c h a n g e r   5  c o n n e c t s   s e l e c t i v e l y  

one  o f   a  p l u r a l i t y   of   t a p   t e r m i n a l s   13  to   21  l e d   o u t   o f  

t h e   f i n e   t a p   w i n d i n g   4  to   a n o t h e r   t e r m i n a l   s u c h   as  a  

n e u t r a l   t e r m i n a l   0  by  t h e   s w i t c h i n g   o p e r a t i o n   t h e r e o f .  

The  f i n e  t a p   w i n d i n g   4  i s   shown  in   d e t a i l   in   F i g .   2 .  

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

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

Fo r   t h e   p u r p o s e ,   t h e   o n l o a d   t a p   c h a n g e r   5  i n c l u d e s ,   a s  

w e l l   k n o w n ,   t a p   s e l e c t o r s   ( n o t   s h o w n )   e a c h   h a v i n g   a  

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

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

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

a  c h a n g e - o v e r   s w i t c h   ( n o t   shown)   f o r   s e l e c t i v e l y   c o n -  

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

to   t h e   n e u t r a l   t e r m i n a l   0 .  

When  t h e   c o n t a c t o r   S1  of   t h e   t r a n s f e r   s w i t c h  

S  i s   s w i t c h e d   to   t h e   t e r m i n a l   11  as  shown  by  t h e   s o l i d  

l i n e   in  F i g .   1,  t h e   c o a r s e   t a p   w i n d i n g   3  i s   d i s c o n n e c t e d  



so  t h a t   t h e   h i g h - v o l t a g e   w i n d i n g   2  i s   d i r e c t l y   c o n n e c t e d  

to  t h e   f i n e   t a p   w i n d i n g   4.  V o l t a g e   r e g u l a t i o n   i s  

e f f e c t e d   by  c o n n e c t i n g   t h e   o n l o a d   t a p   c h a n g e r   5  to   a  

s e l e c t e d   one  of   t h e   t a p   t e r m i n a l s   13  to   21.  U p o n  

s w i t c h i n g   t h e   c o n t a c t o r   S 1  t o   t h e   t e r m i n a l   12  as  s h o w n  

in  d o t t e d   l i n e ,   on  t h e   o t h e r   h a n d ,   t h e   c o a r s e   t a p   w i n d i n g  

3  i s   i n s e r t e d   in   t h e   c i r c u i t   w i t h   t h e   r e s u l t   t h a t   t h e  

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

of  t he   o n l o a d   t a p   c h a n g e r   5  w h i l e   u s i n g   t h e   c o a r s e   t a p  

w i n d i n g   3 .  

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

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

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

h i g h   v o l t a g e   w i n d i n g   2.  A  v o l t a g e   i s   t r a n s f e r r e d   t o  

t h e   c o a r s e   t a p   w i n d i n g   3  and  t h e   f i n e   t a p   w i n d i n g   4 

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

e x i s t i n g   b e t w e e n   t h e   h i g h   v o l t a g e   w i n d i n g   2  and  t h e  

c o a r s e   t a p   w i n d i n g   3  and  b e t w e e n   t h e   c o a r s e   t a p   w i n d i n g  

3  and  t he   f i n e   t a p   w i n d i n g   4.  The  v a l u e   and  w a v e f o r m  

of  t h e   t r a n s f e r   v o l t a g e   ( d e v i a t i o n s   w i t h   t i m e )   in  t h e  

w i n d i n g s   a r e   g r e a t l y   d e p e n d e n t   on  t h e   i m p e d a n c e s .   I n  

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

t a p   w i n d i n g   3  and  t h e   f i n e   t a p   w i n d i n g   4  a r e   wound  s e -  

p a r a t e l y ,   and  t h e r e f o r e ,   t h e   w a v e f o r m s   of  t h e   t r a n s f e r  

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

As  a  r e s u l t ,   a  c o n s i d e r a b l e   p o t e n t i a l   d i f f e r e n c e   o c c u r s  

b e t w e e n   t h e   two  w i n d i n g s ,   t h e r e b y   l e a d i n g   to   a  d i s -  

a d v a n t a g e   t h a t   a  c o r o n a   i s   g e n e r a t e d   or   a  d i e l e c t r i c  



b r e a k d o w n   o c c u r s   in   t h e   o n l o a d   t a p   c h a n g e r   5  or  t h e  

f i n e   t a p   w i n d i n g   4 .  

An  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   i s   t o  

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

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

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

due   to   t h e   t r a n s f e r   v o l t a g e   a r e   r e d u c e d .  

A n o t h e r   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   i s  

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

t h e   a d v e r s e   e f f e c t   of   t h e   t r a n s f e r   v o l t a g e   in   t h e   c o a r s e  

t a p   w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   i s   e l i m i n a t e d  

t h e r e b y   to   p r e v e n t   a  c o r o n a   or   a  d i e l e c t r i c   b r e a k d o w n .  

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

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

an  i r o n   c o r e ,   a  l o w - v o l t a g e   w i n d i n g   and  a  h i g h - v o l t a g e  

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

w o u n d   on  t h e   i r o n   c o r e   and   c o n n e c t e d   in   s e r i e s   w i t h   t h e  

h i g h   v o l t a g e   w i n d i n g ,   and  a  f i n e   t a p   w i n d i n g   wound  o n  

t h e   i r o n   c o r e   and  a d a p t e d   to   be  s e l e c t i v e l y   c o n n e c t e d  

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

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

t a p   w i n d i n g   and   t h e   c o n d u c t o r   m a k i n g   up  t h e   f i n e   t a p  

w i n d i n g   a r e   a r r a n g e d   in   j u x t a p o s i t i o n   and   wound   in  a  

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

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

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

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

w i n d i n g .  



The  a b o v e   and  o t h e r   o b j e c t s   and  f e a t u r e s   o f  

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

d e s c r i p t i o 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 :  

F i g .   1  i s   a  c o n n e c t i o n   d i a g r a m   s h o w i n g   o n l o a d  

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

F i g .   2  i s   a  c o n n e c t i o n   d i a g r a m   s h o w i n g   a  

f i n e   t a p   w i n d i n g   u s e d   in  t h e   t r a n s f o r m e r   of  F i g .   1 ,  

F i g s .   3  to   6  a r e   d i a g r a m s   s h o w i n g   d i f f e r e n t  

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

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

F i g .   7  i s   a  c o n n e c t i o n   d i a g r a m   of  a  c o a r s e  

t a p   w i n d i n g   and  a  f i n e   t a p   w i n d i n g   a c c o r d i n g   to   an  e m -  

b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,  

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

w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   shown  in   F i g .   7 ,  

F i g .   9  i s   a  c o n n e c t i o n   d i a g r a m   of  a  c o a r s e  

t a p   w i n d i n g   and  a  f i n e   t a p   w i n d i n g   a c c o r d i n g   to  a n o t h e r  

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

F i g .   10  i s   a  s e c t i o n a l   v i e w   of   t h e   c o a r s e   t a p  

w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   shown  in  F i g .   9 .  

The  w i n d i n g   a r r a n g e m e n t   of   an  o n l o a d   t a p -  

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

may  be  c o n s t r u c t e d   in   a  m a n n e r   as  shown  in  any  of  F i g s .   3 

to   6.  In  F i g .   3,  a  l o w - v o l t a g e   w i n d i n g   and  a  h i g h - v o l t a g e  

w i n d i n g   2  a r e   wound  in  t h a t   o r d e r   f r o m   i n s i d e   on  a  c o r e  

C,  and  a  t e r t i a r y   w i n d i n g   T  may  be  wound   as  r e q u i r e d  

on  t h e   i n n e r m o s t   s i d e .   The  h i g h - v o l t a g e   w i n d i n g   2,  a s  



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

a  s t r a n d   w o u n d   in   d i s c .   A  c e n t e r   t e r m i n a l   c o n n e c t e d  

to   t h e   c e n t r a l   p o s i t i o n   of  t h e  s t a c k   i s   c o n n e c t e d   t o  

t h e   l i n e - s i d e   t e r m i n a l   U  and   end   t e r m i n a l s   c o n n e c t e d  

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

c o n n e c t e d   in   t o g e t h e r   to   t h e   n e u t r a l   p o i n t   so  t h a t   t h e  

u p p e r   and   l o w e r   p a r t s   of  t h e   s t a c k   a r e   e l e c t r i c a l l y  

c o n n e c t e d   in   p a r a l l e l   to   e a c h   o t h e r .   The  u p p e r   a n d  

l o w e r   t e r m i n a l s   of  t h e   h i g h - v o l t a g e   w i n d i n g   2  a r e   c o n -  

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

a  c o a r s e   t a p   w i n d i n g   3  and  a  f i n e   t a p   w i n d i n g   4  so  t h a t  

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

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

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

of  t h e   f i n e   t a p   w i n d i n g s   4  a r e   s e l e c t i v e l y   c o n n e c t e d  

t h r o u g h   t h e   t a p   c h a n g e r   5  t o   t h e   n e u t r a l   t e r m i n a l   0 .  

In  t h e   e m b o d i m e n t s   of   F i g s .   4  and  5,  t h e  

t e r t i a r y   w i n d i n g   T  and   t h e   l o w - v o l t a g e   w i n d i n g   1  w o u n d  

on  t h e   c o r e   C  a r e   a r r a n g e d   in   t h e   same  m a n n e r   as  i n  

t h e   e m b o d i m e n t   of   F i g .   3,  and   t h e   u p p e r   and   l o w e r   h a l v e s  

of  t h e   h i g h - v o l t a g e   w i n d i n g   2  a r e   e l e c t r i c a l l y   c o n n e c t e d  

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

of  c o a r s e   t a p   w i n d i n g   3  and  f i n e   t a p   w i n d i n g   4  a r e  

l o c a t e d   in   j u x t a p o s i t i o n   w i t h   and  o u t s i d e   ( F i g .   4)  o r  

i n s i d e   ( F i g .   5)  of  t h e   u p p e r   and  l o w e r   p a r t s   of  t h e   h i g h -  

v o l t a g e   w i n d i n g   2,  and  c o n n e c t e d   so  as   to   f o rm  a  p a r a l l e l  

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

The  e m b o d i m e n t   of  F i g .   6  i n c l u d e s   an  i n t e g r a l  



u n i t   of  a  c o a r s e   t a p   w i n d i n g   3  and  a  f i n e   t a p   w i n d i n g  

4  w h i c h   i s   d i s p o s e d   a t   t h e   l o w e r   s i d e   of  t h e   h i g h -  

v o l t a g e   w i n d i n g   2  u n l i k e   t h e   e m b o d i m e n t s   of  F i g s .   3 

to   5.  The  u p p e r   end   o f   t h e   h i g h   v o l t a g e   w i n d i n g   2  i s  

c o n n e c t e d   to   t h e   l i n e - s i d e   t e r m i n a l   U  and   t h e   l o w e r  

e n d   t h e r e o f   i s   c o n n e c t e d   to   t h e   c o a r s e   t a p   w i n d i n g   3 

and   t h e   f i n e   t a p   w i n d i n g   4  in   a  s i m i l a r   m a n n e r   to   F i g .   1 .  

A  c o n n e c t i o n   of   t h e   c o a r s e   t a p   w i n d i n g   3  a n d  

t h e   f i n e  t a p   w i n d i n g   4  a c c o r d i n g   to   t h e   p r e s e n t   i n -  

v e n t i o n   i s   shown  in  F i g .   7,  in   w h i c h   t e r m i n a l s   11,   12  

and  t a p   t e r m i n a l s   13  to   21  a r e   i d e n t i c a l   to   t h o s e   s h o w n  

in  F i g s .   1  and  2.  The  c o a r s e   t a p   w i n d i n g   3  i s   w o u n d  

b e t w e e n   t h e   t e r m i n a l s   11  and   12,   and   t h e   f i n e   t a p   w i n d -  

i n g   4  i s   a l s o   w o u n d   t o g e t h e r   w i t h   t h e   c o a r s e   t a p   w i n d i n g  

3  b e t w e e n   t h e   t a p   t e r m i n a l s   13  and  21  w i t h   t a p   t e r m i n a l s  

14  to   20  b e i n g   l e d   o u t   f r o m   i n t e r m e d i a t e   p o i n t s   t h e r e o f .  

The  s i m i l a r   t e r m i n a l s   in   F i g .   8  w h i c h   i s   a  

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

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

as  t h o s e   in   F i g .   7 .  

N u m e r a l s   31  to   348  d e s i g n a t e   a  s e c t i o n a l   v i e w  

of  c o n d u c t o r s   m a k i n g   up  t h e   c o a r s e   t a p   w i n d i n g   3  b e t w e e n  

t h e   t e r m i n a l   11  and  12,   in   w h i c h   c o n d u c t o r s   31  to   33  

wound  in  c i r c u l a r   f o r m   in  t h a t   o r d e r   f r o m   o u t s i d e   m a k e  

up  a  c i r c u l a r   c o i l   D1,  w h i l e   c o n d u c t o r s   34  to   36  m a k e  

up  t h e   n e x t   c i r c u l a r   c o i l   D2.  The  c o n d u c t o r   3 3  o f   t h e  

c i r c u l a r   c o i l   D1  i s   c o n n e c t e d   w i t h   t h e   c o n d u c t o r   3 4  o f  

t h e   c i r c u l a r   c o i l   D2,  w h e r e b y   t h e   c o n d u c t o r s   31  to  36 



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

c o i l s   D3  to   D16  a r e   f o r m e d   w i t h   l e a d i n g   and  t r a i l i n g  

e n d s   of   a d j a c e n t   c i r c u l a r   c o i l s   c o n n e c t e d   in  s e r i e s  

to   make  up  t h e   c o a r s e   t a p   w i n d i n g   w o u n d .  

N u m e r a l s   41  to   448  d e s i g n a t e   a  s e c t i o n a l   v i e w  

of  c o n d u c t o r s   m a k i n g   up  t h e   f i n e   t a p   w i n d i n g   4,  w h i c h  

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

of  t h e   c o a r s e   t a p   w i n d i n g   3  of  t h e   c i r c u l a r   c o i l s   D1  t o  

DI6 .   The  c o n d u c t o r s   in   e a c h   p a i r   of   a d j a c e n t   c i r c u l a r  

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

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

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

The  e x t e r n a l   t e r m i n a l   c o n n e c t e d   to   t h e   t r a i l i n g   end  o f  

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

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

c o n n e c t e d   to   t h e   l e a d i n g   t e r m i n a l   of   t h e   s e r i e s   c o n n e c -  

t i o n   of   t h e   n e x t   p a i r .   T h i s   c o n s t r u c t i o n   w i l l   be  e x -  

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

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

c o n d u c t o r s   4 1  t o   43  f rom  o u t s i d e   to   i n s i d e   in   t h e   c i r -  

c u l a r   c o i l   D 1  a n d   c o n d u c t o r s   44  to   46  f r o m   i n s i d e   t o  

o u t s i d e   in   t h e   c i r c u l a r   c o i l   D2.  The  c o n d u c t o r s   4 3  a n d  

44  a r e   c o n n e c t e d   t o   fo rm  a  s e r i e s   c o n n e c t i o n   of  c o n d u c t o r s  

41  to   46  w i t h   a  t a p   14  l e d   o u t   of   t h e   c o n d u c t o r   46  a t  

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

41  to   46.  In  t h e   two  a d j a c e n t   c i r c u l a r   c o i l s   D3  and  D 4 ,  

t h e   c o n d u c t o r s   47  t o   412  a r e   s i m i l a r l y   wound   w i t h  

t h e   n e x t   t a p   15  l e d   o u t   of  t h e   c o n d u c t o r   412  a t   t h e  



t r a i l i n g   end   t h e r e o f .   In  t h i s   c a s e ,   t h e   t r a i l i n g   e n d  

c o n d u c t o r   36  of   t h e   c i r c u l a r   c o i l   D2  i s   c o n n e c t e d   w i t h  

t h e   l e a d i n g   e n d   c o n d u c t o r   37  of   t h e   c i r c u l a r   c o i l   D 3 .  

In  s i m i l a r   f a s h i o n ,   t a p s   16  to   21  a r e   l e d   o u t .   In  t h i s  

way,   t h e   c o a r s e   t a p   w i n d i n g   3  and   t h e   f i n e   t a p   w i n d i n g   4 

a r e   f o r m e d   i n t e g r a l l y   w i t h   e a c h   o t h e r   u n l i k e   t h e   c o n -  

v e n t i o n a l   c o n s t r u c t i o n   in   w h i c h   t h e   c o a r s e   and  f i n e  

t a p   w i n d i n g s   w e r e   c o n s t r u c t e d   and   a r r a n g e d   as   s e p a r a t e  

c o m p o n e n t s .  

The  i n t e g r a l   a r r a n g e m e n t   of   t h e   c o a r s e   t a p  

w i n d i n g   3  and   t h e   f i n e   t a p   w i n d i n g   4  d e s c r i b e d   a b o v e   i s  

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

up  t h e   c o a r s e   t a p   w i n d i n g   3  and  t h e   f i n e   t a p   w i n d i n g   4 

j u x t a p o s e d   w i t h   e a c h   o t h e r   a r e   w o u n d   t o g e t h e r   to   m a k e  

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

c o i l s   a r e   a c c u m u l a t e d   in  a  s t a c k   e x t e n d i n g   a x i a l   d i -  

r e c t i o n   and   c o n n e c t e d   to   p r o v i d e   e l e c t r i c a l   c o n n e c t i o n  

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

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

As  e x p l a i n e d   a b o v e ,   in   t h e   p r e s e n t   e m b o d i m e n t ,  

t h e   c o n d u c t o r s   m a k i n g   up  t h e   c o a r s e   t a p   w i n d i n g   and  t h e  

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

t o g e t h e r   in   j u x t a p o s e d   r e l a t i o n   w i t h   e a c h   o t h e r   so  a s  

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

i n g   and  t h e   f i n e   t a p   w i n d i n g   a r e   i n t e g r a t e d   w i t h   e a c h  

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

t a p   w i n d i n g   and   t h e   f i n e   t a p   w i n d i n g   i s   i n c r e a s e d  

g r e a t l y   as  c o m p a r e d   w i t h   t h e   c o n v e n t i o n a l   a r r a n g e m e n t   i n  



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

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

due   to   t h e   t r a n s f e r   v o l t a g e   a r e   r e d u c e d ,   t h e r e b y   p r e -  

v e n t i n g   t h e   c o r o n a   o r   d i e l e c t r i c   b r e a k d o w n .   F u r t h e r ,  

s i n c e   t h e   i n s u l a t i o n   d i s t a n c e   b e t w e e n   t h e   c o n t a c t s   o f  

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

to   r e d u c e   t h e   s i z e   of   t h e   o n l o a d   t a p   c h a n g e r .   F u r t h e r -  

m o r e ,   t h e   i n t e g r a t e d   a r r a n g e m e n t   of  t h e   w i n d i n g s   i s   e f -  

f e c t i v e   to   r e d u c e   t h e   n u m b e r   of   w o r k i n g   s t e p s   and  t h e  

c o s t   in   p r o d u c t i o n .  

In  F i g .   9  s h o w i n g   a  c o n n e c t i o n   of   t h e   c o a r s e  

t a p   w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   in   a n o t h e r   e m b o d i -  

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

3  i s   wound   b e t w e e n   t e r m i n a l s   11  and   12.   The  f i n e   t a p  

w i n d i n g   4  i s   w o u n d   t o g e t h e r   w i t h   t h e   c o a r s e   t a p   w i n d i n g  

3  o n l y   in   t h e   u p p e r   f o u r   c i r c u l a r   c o i l s   and  t h e   l o w e r  

f o u r   c i r c u l a r   c o i l s ,   and  t a p s   13  to   21  a r e   l e d   o u t   a t  

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

In  F i g .   10  s h o w i n g   a  s e c t i o n a l   v i e w   of  t h e  

c o a r s e   t a p   w i n d i n g   and   t h e   f i n e   t a p   w i n d i n g   shown  in  t h e  

c o n n e c t i o n   d i a g r a m   of   F i g .   9,  t h e   same  t e r m i n a l s   a s  

t h o s e   in  F i g .   9  a r e   d e n o t e d   by  t h e   same  r e f e r e n c e   n u -  

m e r a l s .   As  s e e n   f r o m   t h e   d r a w i n g ,   in   t h i s   e m b o d i m e n t ,  

t h e   f i n e   t a p   w i n d i n g   4  i s   d i v i d e d   i n t o   u p p e r   and  l o w e r  

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

of   t h e   c o a r s e   t a p   w i n d i n g   3  wound  in   t h e   u p p e r   f o u r  

c i r c u l a r   c o i l s   D1  to   D4  and  t h e   l o w e r   f o u r   c i r c u l a r  

c o i l s   D9  to   D12,   r e s p e c t i v e l y .   R e f e r r i n g   to   a d j a c e n t  



c i r c u l a r   c o i l s   D1  and  D2,  as  in  t h e   p r e c e d i n g   e m b o d i m e n t  

t h e   f i n e   t a p   w i n d i n g   4  a r e   wound   w i t h   t h e   c o n d u c t o r s  

41,   4 2  a n d   43  f r o m   o u t s i d e   to   i n s i d e   i n  t h e   c i r c u l a r  

c o i l   D1,  and  w i t h   t h e   c o n d u c t o r s   44,   45,   46  f r o m   i n s i d e  

to   o u t s i d e   in  t h e   c i r c u l a r   c o i l   D2,  and  t h e   c o n d u c t o r s  

4 3  a n d   44  a r e   c o n n e c t e d   to   e a c h   o t h e r   w i t h   t h e   t a p   14  

l e d   o u t   of   t h e   c o n d u c t o r   46  a t   t h e   t r a i l i n g   e n d .   I n  

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

a r e   a l s o   wound   w i t h   t h e   c i r c u l a r   c o i l s   D1  and   D 2 .  

S p e c i f i c a l l y ,   t h e   c o n d u c t o r s   47  to   49  f o r   t h e   n e x t   t a p  

a r e   w o u n d ,   in   j u x t a p o s e d   r e l a t i o n   w i t h   t h e   c o n d u c t o r s  

4 1  t o   43 ,   f r o m   o u t s i d e   to   i n s i d e   in  t h e   c i r c u l a r   c o i l  

D1,  and  t h e   c o n d u c t o r s   410  to   412 ,   in   j u x t a p o s e d   r e l a -  

t i o n   w i t h   t h e   c o n d u c t o r s   44  to   46,   f r o m   i n s i d e   t o   o u t s i d e  

in  t h e   c i r c u l a r   c o i l   D2.  In  t h i s   a r r a n g e m e n t ,   t h e   c o n -  

d u c t o r s   49  and  410  a r e   c o n n e c t e d   w i t h   e a c h   o t h e r   a n d  

t h e   t a p   15  i s   l e d   o u t   of  t h e   t r a i l i n g - e n d   c o n d u c t o r   4 1 2 '  

F u r t h e r ,   t h e   t r a i l i n g - e n d   c o n d u c t o r   45  of  t h e   f i r s t -  

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

end   c o n d u c t o r   47  of  t h i s   c o n d u c t o r   g r o u p .   In  t h i s   w a y ,  

two  g r o u p s   of  c o n d u c t o r s   f o r   two  t a p s   a r e   wound   i n  

j u x t a p o s e d   r e l a t i o n   in   t h e   c i r c u l a r   c o i l s   D1  and   D2,  w i t h  

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

i v e l y .   S i m i l a r l y   in   t h e   c i r c u l a r   c o i l s   D3  and  D4,  t h e  

c o n d u c t o r s   413  to   418  a r e   wound   in  j u x t a p o s e d   r e l a t i o n  

w i t h   c o n d u c t o r s   419  to   4 2 4 ,   r e s p e c t i v e l y ,   and  t a p s   16 

and  17  a r e   l e d   o u t   of  t h e   t r a i l i n g   e n d s   t h e r e o f ,   r e s -  

p e c t i v e l y ,   w h i l e   t he   c o n d u c t o r s   418  and  419  a r e   c o n n e c t e d  



w i t h   e a c h   o t h e r .   T h i s   i s   a l s o   t h e   c a s e   w i t h   t h e   c i r -  

c u l a r   c o i l s   D9  to   D12.  In  t h i s   way,   t h e   c o a r s e   t a p  

w i n d i n g   3  and  t h e   f i n e   t a p   w i n d i n g   4  a r e   f o r m e d   i n -  

t e g r a l l y .  

The  i n t e g r a l   a r r a n g e m e n t   of   t h e   c o a r s e   t a p  

w i n d i n g   3  and  t h e   f i n e   t a p   w i n d i n g   4  i s   made  in   s u c h   a  

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

up  t h e   c o a r s e   t a p   w i n d i n g   3  and  two  s t r a n d   i n c l u d i n g  

t h e   c o n d u c t o r s   f o r   t h e   two  t a p s   of   t h e   f i n e   t a p   w i n d i n g  

4  a r e   wound  t o g e t h e r   in   j u x t a p o s e d   r e l a t i o n   w i t h   e a c h  

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

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

t h e   c o n d u c t o r s   m a k i n g   up  t h e   c o a r s e   t a p   w i n d i n g   3  a l o n e .  

Then   as  shown  in   F i g .   10,   s u c h   c o i l s   a r e   l a i d   one  o v e r  

t h e   o t h e r   in   a x i a l   d i r e c t i o n   so  t h a t   s e l e c t e d   n u m b e r  o f  

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

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

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

l e d   o u t .  

As  d e s c r i b e d   a b o v e ,   in   t h e   p r e s e n t   e m b o d i m e n t ,  

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

a r r a n g e d   i n   j u x t a p o s i t i o n   w i t h   t h e   c o n d u c t o r s   f o r   t w o  

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

f o r m   t h e   c i r c u l a r   c o i l   o f   t h e   f i r s t   t y p e .   The  c i r c u l a r  

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

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

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

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



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

has   t h e   same  a d v a n t a g e   as  t h e   e m b o d i m e n t   m e n t i o n e d  

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

of   t a p s   a r e   wound  in   j u x t a p o s e d   r e l a t i o n   w i t h   e a c h  

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

c o i l s   i s   r e d u c e d   t h e r e b y   to   r e d u c e   t h e   h e i g h t   of   t h e  

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

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

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

In  t h e   a f o r e m e n t i o n e d   e m b o d i m e n t s ,   t h e  

c o n d u c t o r s   f o r   one  t a p   of   t h e   f i n e   t a p   w i n d i n g   a r e  

wound  in   two  c i r c u l a r   c o i l s .   H o w e v e r ,   t h e   p r e s e n t  

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

c o n d u c t o r s   f o r   one  t a p   of   t h e   f i n e   t a p   w i n d i n g   may  b e  

wound   in   any  e v e n   n u m b e r   more   t h a n   2  of   t h e   c i r c u l a r  

c o i l s .   F u r t h e r ,   i n   t h e   e m b o d i m e n t   in   w h i c h   t h e   c i r c u l a r  

c o i l s   e a c h   made  up  of   t h e   c o n d u c t o r s   of   t h e   c o a r s e   t a p  

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

made  up  of  t h e   c o n d u c t o r s   of  t h e   c o a r s e   t a p   w i n d i n g   a n d  

t h e   c o n d u c t o r s   of   t h e   f i n e   t a p   w i n d i n g   in   j u x t a p o s e d  

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

c o i l s   i s   n o t   l i m i t e d   to   t h e   one  shown  in   t h e   a b o v e -  

m e n t i o n e d   e m b o d i m e n t   b u t   may  be  d e t e r m i n e d   a p p r o p r i a t e l y .  

I t   w i l l   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g  

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

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

a r r a n g e d   in   j u x t a p o s e d   r e l a t i o n   w i t h   t h e   c o n d u c t o r s  

m a k i n g   up  t h e   f i n e   t a p   w i n d i n g s   and  wound  i n t o   a  c i r c u l a r  



f o r m   t h e r e b y   to   make  up  an  i n t e g r a t e d   d i s c   w i n d i n g  

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

o f   t h e   f i n e   t a p   w i n d i n g ,   so  t h a t   t h e   c a p a c i t a n c e  

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

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

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

t h e   t r a n s f e r   v o l t a g e   and   a l s o   p r e v e n t i n g   t h e   c o r o n a   o r  

d i e l e c t r i c   b r e a k d o w n .   F u r t h e r   s i n c e   t h e   i n s u l a t i o n  

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

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

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

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

i n g   p r o c e s s e s   and  t h e   p r o d u c t i o n   c o s t .  



1.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   c o m p r i s i n g  

an  i r o n   c o r e   (C) ,   a  l o w - v o l t a g e   w i n d i n g   (1)  and  a  h i g h -  

v o l t a g e   w i n d i n g   (2)  wound  on  s a i d   i r o n   c o r e ,   a  c o a r s e  

t a p   w i n d i n g   (3)  w o u n d   on  s a i d   i r o n   c o r e   and   c o n n e c t e d  

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

w i n d i n g   (4)  s e l e c t i v e l y   c o n n e c t a b l e   to   a n y  o n e   of  s a i d  

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

s w i t c h   (S ) ,   w h e r e i n   a t   l e a s t   a  p a r t   o f   c o n d u c t o r s   m a k i n g  

up  s a i d   c o a r s e   t a p   w i n d i n g   and  c o n d u c t o r s   m a k i n g   up  s a i d  

f i n e   t a p   w i n d i n g   a r e   wound  t o g e t h e r ,   in   j u x t a p o s e d  

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

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

s a i d   c o a r s e   t a p   w i n d i n g   and  s a i d   f i n e   t a p   w i n d i n g   a n d  

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

t a p   w i n d i n g   of   s a i d   d i s c   w i n d i n g   a s s e m b l y .  

2.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   a c c o r d i n g  

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

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

of   wound  in  e a c h   p a i r   of   two  a d j a c e n t   c i r c u l a r   c o i l s  

of  s a i d   d i s c   w i n d i n g   a s s e m b l y .  

3.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   a c c o r d i n g  

to   C l a i m   1,  w h e r e i n   two  g r o u p s   of  c o n d u c t o r s   of  s a i d  

f i n e   t a p   w i n d i n g   c o v e r i n g   two  a d j a c e n t   t a p s   t h e r e o f ,  

r e s p e c t i v e l y ,   a r e   wound   t o g e t h e r ,   in  j u x t a p o s e d   r e l a t i o n  

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

of  s a i d   d i s c   w i n d i n g   a s s e m b l y ,   and  a  t a p   i s   l e d   o u t  

f rom  t h e   t r a i l i n g   end  of  e a c h   g r o u p   of  t h e   c o n d u c t o r s .  



4.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   a c c o r d i n g  

to   C l a i m   1,  w h e r e i n   s a i d   h i g h   v o l t a g e   w i n d i n g   i s   m a d e  

of   a  s t a c k   o f   c i r c u l a r   c o i l s   p i l e d   a l o n g   an  a x i a l  

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

t h e   c e n t e r   p o r t i o n   o f   s a i d   s t a c k   t o   be  c o n n e c t e d   to   a  

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

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

a t   u p p e r   and   l o w e r   s i d e s   of   s a i d   s t a c k ,   r e s p e c t i v e l y .  

5.  A n  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   a c c o r d i n g  

to   c l a i m   1,  w h e r e i n   s a i d   h i g h   v o l t a g e   w i n d i n g   i s   made  o f  

a  s t a c k   of  c i r c u l a r   c o i l s   p i l e d   a l o n g   an  a x i a l   d i r e c t i o n  

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

p o r t i o n   of   s a i d   s t a c k   to   be  c o n n e c t e d   to   a  p o w e r - l i n e  

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

d i v i d e d   i n t o   two  p a r t s   w h i c h   a r e   d i s p o s e d   in  j u x t a p o s e d  

r e l a t i o n   w i t h   u p p e r   and  l o w e r   p o r t i o n s   of   s a i d   s t a c k ,  

r e s p e c t i v e l y .  

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

to   C l a i m   1,  w h e r e i n   one  end  of   s a i d   h i g h   v o l t a g e   w i n d i n g  

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

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

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

w i n d i n g   and  t h e   f i n e   t a p   w i n d i n g   i s   d i s p o s e d   a t   t h e  

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

7.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   c o m p r i s i n g  

an  i r o n   c o r e   (C) ,   a  l o w - v o l t a g e   w i n d i n g   (1)  and  h i g h -  

v o l t a g e   w i n d i n g   (2)  wound   on  s a i d   i r o n   c o r e ,   a  c o a r s e  

t a p   w i n d i n g   (3)  wound   on  s a i d   i r o n   c o r e   and  c o n n e c t e d  



in  s e r i e s   w i t h   s a i d   h i g h   v o l t a g e   w i n d i n g ,   and  a  f i n e  

t a p   w i n d i n g   (4)  wound   on  s a i d   i r o n   c o r e   and  s e l e c t i v e l y  

c o n n e c t a b l e   to  a n y  o n e   of  s a i d   h i g h   v o l t a g e   w i n d i n g  

and  s a i d   c o a r s e   t a p   w i n d i n g   by  a  s w i t c h   ( 5 ) ,   w h e r e i n  

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

to  a  t e r m i n a l   to   be  c o n n e c t e d   to   a  l i n e   s i d e   t e r m i n a l  

(U),  t h e   u p p e r   and  l o w e r   e n d s   t h e r e o f   a r e   c o n n e c t e d   t o  

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

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

t a p   w i n d i n g   a r e   wound  t o g e t h e r ,   in   j u x t a p o s e d   r e l a t i o n  

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

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

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

8.  An  o n l o a d   t a p - c h a n g i n g   t r a n s f o r m e r   c o m p r i s i n g  

an  i r o n   c o r e   (C) ,   a  l o w - v o l t a g e   w i n d i n g   (1)  and  a  h i g h -  

v o l t a g e   w i n d i n g   (2)  wound   on  s a i d   i r o n   c o r e ,   a  c o a r s e  

t a p   w i n d i n g   (3)  wound  on  s a i d   i r o n   c o r e   and  c o n n e c t e d  

in   s e r i e s   w i t h   s a i d   h i g h   v o l t a g e   w i n d i n g ,   and  a  f i n e  

t a p   w i n d i n g   (4)  wound  on  s a i d   i r o n   c o r e   and  c o n n e c t a b l e  

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

t h e   c o a r s e   t a p   w i n d i n g   by  a  s w i t c h   ( S ) ,   w h e r e i n   t h e  

c e n t r a l   p o r t i o n   of   s a i d   h i g h - v o l t a g e   w i n d i n g   e x t e n d s   t o  

a  t e r m i n a l   to   be  c o n n e c t e d   to   a  l i n e   s i d e   t e r m i n a l   ( U ) ,  

t h e   u p p e r   and  l o w e r   e n d s   of  t h e   h i g h - v o l t a g e   w i n d i n g  

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

up  t h e   c o a r s e   t a p   w i n d i n g   and   t h e   c o n d u c t o r s   m a k i n g   u p  

t h e   f i n e   t a p   w i n d i n g   a r e   wound   t o g e t h e r ,   in  j u x t a p o s e d  

r e l a t i o n   w i t h   e a c h   o t h e r   i n t o   two  i n t e g r a t e d   d i s c   w i n d i n g  



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

p o i n t s   of   s a i d   f i n e   t a p   w i n d i n g   a n d ,   s a i d   two  i n t e g r a t e d  

d i s c   w i n d i n g   a s s e m b l i e s   b e i n g   d i s p o s e d   in   j u x t a p o s e d  

t h e   r e l a t i o n   w i t h   t h e   u p p e r   and  l o w e r   end   p o r t i o n s   o f  

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