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TITLE  OF  THE  INVENTION 

O n - l o a d   t ap   c h a n g i n g   t r a n s f o r n e r  

FIELD  OF  THE  INVENTION  AND  RELATED  ART  STATEMENT  ,  

1.  FIELD  OF  THE  INVENTION 

T h i s   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 ,   and  more  p a r t i c u l a r l y   to  a n  

i m p r o v e m e n t   in  i t s   t ap   c h a n g i n g .  

2.  DESCRIPTION  OF  THE  RELATED  ART 

FIG.1A  shows  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 he   p r i o r   a r t .   R e f e r e n c e   n u m e r a l   1  d e n o t e s   a  main  w i n d i n g  

of  t r a n s f o r m e r ,   r e f e r e n c e   n u m e r a l   2  d e n o t e s   a  t ap   w i n d i n g ,  

r e f e r e n c e   marks   11  ,  T2  ,  T3  . . . .   TN  d e n o t e   t a p s   p r o v i d e d   on  

the   t ap   w i n d i n g   2,  and  r e f e r e n c e   n u m e r a l   4  d e n o t e s   a  t a p  

s e l e c t o r   (o r   a  s e l e c t o r   s w i t c h )   h a v i n g   f i x e d   c o n t a c t s   P l t  

p2»  p3  »*••  PN  e a c "   c o n n e c t e d   to  t he   c o r r e s p o n d i n g   t a p s   T j  

to  TN.  In  c a s e   t h a t   t he   n u m e r a l   4  is   a  t a p   s e l e c t o r ,   a 

d i v e r t e r   s w i t c h   is  u s e d   t o g e t h e r ,   as  c o m m o n l y   w e l l - k n o w n .  

I t ' s   d e n o t a t i o n   is  h o w e v e r   i n t e n t i o n a l l y   o m i t t e d   in  t h e  

FIG.  to  a v o i d   c o m p l i c a t i n g   e x p l a n a t i o n .   U n l e s s   o t h e r w i s e  

m e n t i o n e d ,   t he   tap  s e l e c t o r   and  the   s e l e c t o r   s w i t c h   a r e  

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

The  tap   s e l e c t o r   4  has  f i x e d   c o n t a c t s   Pj  to  PN 

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

c i r c u m f e r e n c e   of  a  c i r c l e   and  has  a  m o v a b l e   c o n t a c t   41 

m o v a b l e   on  the   c i r c u m f e r e n c e   of  the   c i r c l e .   The  t a p  

s e l e c t o r   4  is  an  o r d i n a r y   r o t a r y   t y p e   t a p   s e l e c t o r .   As 
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nown  in  FIG.  IB,  by  r o t a t i n g   t h e   m o v a b l e   c o n t a c t   41,  o n e  

f  t he   f i x e d   c o n t a c t s   Px  to   PN  is   s e l e c t e d   in  such   a n  

r d e r   as  c o n t a c t s   P l t   P2,  p3  PN-  Bv  f a t h e r   r o t a t i n g  

he  m o v a b l e   c o n t a c t   41,  one  of   t h e   f i x e d   c o n t a c t s   Pj_  to  PN 

s  a g a i n   s e l e c t e d   in  t he   o r d e r   of  c o n t a c t s   Px  ,  P2  .  p3  

Pjj.  By  a  r e v e r s e   r o t a t i o n   of  t h e   m o v a b l e   c o n t a c t   4 1 ,  

ne  of  t h e   f i x e d   c o n t a c t s   PN  to  Pj_  is   s e l e c t e d   in  s u c h  

r d e r   as  c o n t a c t s   PN,  P N _ i ,   pN-2  Pl*  In  t h i s  

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

t o s i t i o n s   a re   p r o d u c e d .  

FIG.2A  shows  o t h e r   p r i o r   a r t   o n - l o a d   t a p  

: h a n g i n g   t r a n s f o r m e r .   R e f e r e n c e   n u m e r a l   5  d e n o t e s   a n  

> r d i n a r y   p r e - s e l e c t i n g   s w i t c h .   The  p r e - s e   1  ec  t  ing  s w i t c h   5 

Is  u s e d   as  p o l a r i t y   s w i t c h .   As  shown  in  F I G . 2 B ,   b y  

r o t a t i n g   the   m o v a b l e   c o n t a c t   41,   one  of  t he   f i x e d   c o n t a c t s  

Pj  to  PN  is  s e l e c t e d   in  s u c h   o r d e r   as  c o n t a c t s   Pl t   P2  , 

P3  . . . .   PN.  By  f u r t h e r   r o t a t i n g   t h e   m o v a b l e   c o n t a c t   4 1 ,  

t h e   p r e - s e l e c t i n g   s w i t c h   5  is  c h a n g e d   to  a  t ap   d e s i g n a t e d  

by  ( - )   in  F I G . 2 A .   By  f u r t h e r   r o t a t i n g   the   m o v a b l e   c o n t a c t  

41,  one  of  t he   f i x e d   c o n t a c t s   ?1  to  PN  is  a g a i n   s e l e c t e d  

in  the   o r d e r   of  c o n t a c t s   Px,  P2,  p3  PN"  By  a  r e v e r s e  

r o t a t i o n   of  the   m o v a b l e   c o n t a c t   41,   one  of  the   f i x e d  

c o n t a c t s   PN  to  Pj  is  s e l e c t e d   in  s u c h   o r d e r   as  c o n t a c t s  

PN,  P n - I i   pN-2  • •*•   Pl-   In  t h i s   c o n v e n t i o n a l   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 ,   2N-1  t a p   p o s i t i o n s   a r e   p r o d u c e d .  

FIG.3A  shows  s t i l l   o t h e r   p r i o r   a r t   o n - l o a d   t a p  
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c h a n g i n g   t r a n s f o r m e r .   R e f e r e n c e   n u m e r a l   3  d e n o t e s   a  

c o a r s e   tap   w i n d i n g .   _ T h e   p r e - s e l e c t i n g   s w i t c h   5  is  u s e d   a s  

c o a r s   s t e p   s w i t c h .   As  shown  in  F I G . 3 B ,   by  r o t a t i n g   t h e  

m o v a b l e   c o n t a c t   41,  one  of  t he   f i x e d   c o n t a c t s   to  PN  i s  

s e l e c t e d   in  such   o r d e r   as  c o n t a c t s   P]_,  P2  ,  P3  . . . .   PN.  By 

f u r t h e r   r o t a t i n g   the   m o v a b l e   c o n t a c t   41,  t he   p r e - s e l e c t i n g  

s w i t c h   5  is  c h a n g e d   to  a  t ap   d e s i g n a t e d   by  ( - ) .   By 

f u r t h e r   r o t a t i n g   the   m o v a b l e   c o n t a c t   41,  one  of  the   f i x e d  

c o n t a c t s   Pj  to  PN  is  a g a i n   s e l e c t e d   in  the   o r d e r   o f  

c o n t a c t s   Pj_,  P2,  P3  . . . .   PN.  By  a  r e v e r s e   r o t a t i o n   of  t h e  

m o v a b l e   c o n t a c t   41,  one  of  t he   f i x e d   c o n t a c t s   Pjj  to  Pj  i s  

s e l e c t e d   in  such   o r d e r   as  c o n t a c t s   PN  ,  Pfl-j   ,  Pfl-jj  . . . .   Pj  . 

In  t h i s   p r i o r   a r t   o n - l o a d   t ap   c h a n g i n g   t r a n s f o r m e r ,   2 N - 1  

t a p   p o s i t i o n s   a re   p r o d u c e d .  

In  the   p r i o r   a r t   o n - l o a d   t ap   c h a n g i n g  

t r a n s f o r m e r s ,   o n l y   N  of  t ap   p o s i t i o n s   can  be  p r o v i d e d   i n  

c a s e   no  p o l a r i t y   s w i t c h   nor   c o a r s e   s t e p   s w i t c h  

( h e r e i n a f t e r   c a l l e d   l i n e a r   c h a n g i n g )   is  u s e d .   And,  w h e n  

more  t ap   p o s i t i o n s   a re   n e c e s s a r y ,   t he   p o l a r i t y   s w i t c h   o r  

t h e   c o a r s e   s t e p   s w i t c h   must   be  p r o v i d e d .   But ,   t h e  

p o l a r i t y   s w i t c h   or  the   c o a r s e   s t e p   s w i t c h   c a n n o t   be  u s e d  

by  l i m i t a t i o n   due  to  i m p e d a n c e   of  t r a n s f o r m e r .   T h e r e f o r e ,  

in  such   c a s e ,   even  when  o n l y   1  tap   p o s i t i o n   is  d e s i r e d   t o  

be  p r o v i d e d   as  a d d i t i o n a l   one ,   a  n e w l y   d e s i g n e d   o n - l o a d  

t ap   c h a n g i n g   t r a n s f o r m e r   h a v i n g   N+l  c o n t a c t s   must  be  m a d e  

and  u s e d .  
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BJBCT  AND  SUMMARY  OF  THE  INVENTION 

I t   is   an  o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e   a n  

m p r o v e d   o n - l o a d   t ap   c h a n g i n g   t r a n s f o r m e r   h a v i n g   N+M  t a p s  

s i n g   N  of  c o n t a c t s   w i t h o u t   u s i n g   t h e   p o l a r i t y   s w i t c h   o r  

he  c o a r s e   s t e p   s w i t c h .  

An  o n - l o a d   t ap   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 e s :  

N  f i x e d   c o n t a c t s   No.  1,  No.  2,  No.  3  . . .   No.  N 

>r  ov  i  ded  , 

a  m o v a b l e   c o n t a c t   w h i c h   c o n t a c t s   t h e   f i x e d  

: o n t a c t s   , 

a  t a p   w i n d i n g   h a v i n g   N  t a p s   No.  1,  No.  2 ,  

*o.  3  . . .   No.  N  c o n n e c t e d   to  c o r r e s p o n d i n g   f i x e d   c o n t a c t s  

and  M  a d d i t i o n a l   t a p s ,  

w h e r e i n   t he   i m p r o v e m e n t   is  t h a t  

a  p r e - s e l e c t i n g   s w i t c h   w h i c h   c o n n e c t s   t h e   t a p s  

No.  1  to  No.  N  to  c o r r e s p o n d i n g   f i x e d   c o n t a c t s   No.  1  t o  

No.  N  d u r i n g   a  s t a n d a r d   c o n n e c t i n g   o p e r a t i o n   of  t h e  

m o v a b l e   c o n t a c t   and  c o n n e c t s   t he   a d d i t i o n a l   t a p s   No.  N + l ,  

No.  N+2,  No.  N+3,  . . .   No.  N+M  to  c o r r e s p o n d i n g   f i x e d  

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

m o v a b l e   c o n t a c t   is  p r o v i d e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F I G . 1 A   shows  a  c o n n e c t i o n   of  a  p r i o r   a r t   o n - l o a d  

t ap   c h a n g i n g   t r a n s f o r m e r .  

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

c o n d i t i o n   of  t he   o n - l o a d   t ap   c h a n g i n g   t r a n s f o r m e r   o f  
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FIG.  1A. 

FIG.2A  shows  a  c o n n e c t i o n   of  a n o t h e r   p r i o r   a r t  

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

FIG.2B  is  a  d i a g r a m   f o r   s h o w i n g   c o n n e c t i n g  

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

FIG.  2A.  

FIG.3A  shows  a  c o n n e c t i o n   of  s t i l l   o t h e r   p r i o r  

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

FIG.3B  is  a  d i a g r a m   f o r   s h o w i n g   c o n n e c t i n g  

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

FIG.  3A.  

FIG.4A  shows  a  p r e f e r r e d   e m b o d i m e n t   of  an  o n -  

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

i n v e n t i o n   in  s e l e c t i n g   a  t ap   p o s i t i o n   No.  1 .  

FIG.4B  shows  the   p r e f e r r e d   e m b o d i m e n t   of  the   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   e m b o d y i n g   the   p r e s e n t  

i n v e n t i o n   in  s e l e c t i n g   a  t ap   p o s i t i o n   No.  N. 

FIG.4C  shows  the   p r e f e r r e d   e m b o d i m e n t   of  the   o n -  

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

i n v e n t i o n   in  s e l e c t i n g   a  t ap   p o s i t i o n   No.  N + l .  

FIG.4D  is  a  d i a g r a m   f o r   s h o w i n g   c o n n e c t i n g  

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

F I G . 4 A ,   4B  and  4C.  

FIG.5A  shows  a n o t h e r   e m b o d i m e n t   of  t he   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   e m b o d y i n g   the   p r e s e n t   i n v e n t i o n .  

FIG.5B  is  a  d i a g r a m   f o r   s h o w i n g   c o n n e c t i n g  
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c o n d i t i o n   of  t he   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  

F IG .6A  shows   s t i l l   o t h e r   e m b o d i m e n t   of  t h e   o n =  

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

i n v e n t i o n   . 

F IG.6B  is   a  d i a g r a m   f o r   s h o w i n g   c o n n e c t i n g  

c o n d i t i o n   of  t he   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  

FIG.  6A.  

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

The  c o n s t i t u t i o n   of  a  p r e f e r r e d   e m b o d i m e n t   of  a n  

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

i n v e n t i o n   is  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   t o  

FIGs  .  4A  ,  4B  and  4C  .  R e f e r e n c e   n u m e r a l   1  d e n o t e s   a  m a i n  

w i n d i n g   of  t r a n s f o r m e r ,   r e f e r e n c e   n u m e r a l   11  d e n o t e s   a  t a p  

w i n d i n g   h a v i n g   t a p s   TL,  T2,  T3  . . .   TN,  TN+1,  s t a n d a r d   t a p s  

Tl>  T2«  T3  TN  anc*  r e f e r e n c e   n u m e r a l   4  d e n o t e s   a  t a p  

s e l e c t o r   (or   a  s e l e c t o r   s w i t c h )   h a v i n g   f i x e d   c o n t a c t s   P j ,  

P2  ,  P3  . . .   Pjj  e a c h   c o n n e c t e d   to  t he   c o r r e s p o n d i n g   t a p s  

to  Tfj  ,  and  r e f e r e n c e   n u m e r a l   5  d e n o t e s   a  p r e - s e l e c t i n g  

s w i t c h .   One  of  f i x e d   c o n t a c t i n g   p o i n t s   of  the   p r e -  

s e l e c t i n g   s w i t c h   ( p o i n t   d e s i g n a t e d   by  ( - )   in  F I G . 4 A )   i s  

c o n n e c t e d   to  t he   t a p   TN+]^,  a n o t h e r   f i x e d   c o n t a c t   p o i n t   o f  

t h e   p r e - s e l e c t i n g   s w i t c h   ( p o i n t   d e s i g n a t e d   by  (+)  i n  

F I G . 4 A )   is  c o n n e c t e d   to  t he   t a p   Tj_,  and  a  m o v a b l e  

c o n t a c t i n g   p o i n t   0  is  c o n n e c t e d   to  t he   f i x e d   c o n t a c t   P j .  

In  F I G . 4 A ,   t he   p r e - s e l e c t i n g   s w i t c h   5  s e l e c t s  
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t h e   p o i n t   d e s i g n a t e d   by  ( + ) ,   and  the   t ap   s e l e c t o r   4 

s e l e c t s   t he   f i x e d   c o n t a c t   P]_.  As  shown  in  F I G . 4 D ,   b y  

r o t a t i n g   t he   m o v a b l e   c o n t a c t   41,  one  of  t he   f i x e d   c o n t a c t s  

pl  to  PN  *s  s e l e c t e d   in  s u c h   o r d e r   as  c o n t a c t s   P j ,   P2  ,  Pg 

. . . .   PN  ( h e r e i n a f t e r   r e f e r r e d   to  as  s t a n d a r d   c o n n e c t i n g  

o p e r a t i o n ) .   The  s t a t e   of  s e l e c t i n g   the   c o n t a c t   PN  i s  

shown  in  F I G . 4 B .  

By  f u r t h e r   r o t a t i n g   t he   m o v a b l e   c o n t a c t   41,  t h e  

p r e - s e l e c t i n g   s w i t c h   5  is  s e l e c t e d   to  the   p o i n t   d e s i g n a t e d  

by  ( - )   ( h e r e i n a f t e r   r e f e r r e d   to  as  a d d i t i o n a l   c o n n e c t i n g  

o p e r a t i o n ) .   Then  the   f i x e d   c o n t a c t   Pj  is  s e l e c t e d ,   a s  

shown  in  F I G . 4 C .   Thus ,   the   f i x e d   c o n t a c t   Pj  is  c o n n e c t e d  

to  the   t ap   T N + j .  

In  t h i s   e m b o d i m e n t ,   t h e   N+l  t ap   p o s i t i o n s   can  b e  

s e l e c t e d   in  c a s e   t h a t   N  f i x e d   c o n t a c t s   a r e   p r o v i d e d   in  a 

row  of  t a p s   f o r   the   s t a n d a r d   o p e r a t i o n .  

F IG.5A  shows  a n o t h e r   e m b o d i m e n t   of  the   o n - l o a d  

t ap   c h a n g i n g   t r a n s f o r m e r   e m b o d y i n g   the   p r e s e n t   i n v e n t i o n .  

In  F I G . 5 A ,   the   tap  w i n d i n g   12  has  the   t a p s   Tj,   T2  ,  T3 

TN+2,  s t a n d a r d   t a p s   Tx  ,  T2  ,  T3  . . .   TN  and  a d d i t i o n a l   t a p s  

rN+l  and  TN+2-  R e f e r e n c e   n u m e r a l   5  d e n o t e s   a  p r e -  

s e l e c t i n g   s w i t c h   h a v i n g   a  s w i t c h   5a  and  a  s w i t c h   5b.  I n  

F IG.5A,   the   s w i t c h e s   5a  and  5b  s e l e c t   the  p o i n t   d e s i g n a t e d  

5y  (+ ) ,   and  the   t ap   s e l e c t o r   4  s e l e c t s   t he   f i x e d   c o n t a c t  

Pl-  As  shown  in  F I G . 5 B ,   by  r o t a t i n g   the   m o v a b l e   c o n t a c t  

11,  one  of  t he   f i x e d   c o n t a c t s   Pj  to  PN  is  s e l e c t e d   i n  

7 
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a r d e r   as  c o n t a c t s   Pj_,  P2,  P3  • • • •   pN  ( s t a n d a r d   c o n n e c t i n g  

o p e r a t   i o n ) .  

By  f u r t h e r   r o t a t i n g   t h e   m o v a b l e   c o n t a c t   41,  b o t h  

t he   s w i t c h e s   5a  and  5b  a re   s e l e c t e d   to  t h e   p o i n t  

d e s i g n a t e d   by  ( - )   .  Then  t he   f i x e d   c o n t a c t   Pj  is  s e l e c t e d .  

T h u s ,   t h e   f i x e d   c o n t a c t   P^  is  c o n n e c t e d   to  t h e   t ap   T j j + i '  

By  f u r t h e r   r o t a t i n g   t h e   m o v a b l e   c o n t a c t   41,  t h e  

f i x e d   c o n t a c t   P2  is   s e l e c t e d .   T h u s ,   t h e   f i x e d   c o n t a c t   P2  

is  c o n n e c t e d   to  t h e   t ap   Tfj+j?. 

In  t h i s   e m b o d i m e n t ,   t h e   N+2  t ap   p o s i t i o n s   can  b e  

s e l e c t e d   in  c a s e   t h a t   N  f i x e d   c o n t a c t s   a r e   p r o v i d e d .  

A l t h o u g h   in  the   a b o v e   e m b o d i m e n t s   t he   m o v a b l e  

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

c o n t a c t s   P j ,   P2,  P3  . . . .   Pj{,  P j ,   P2  . . . . .   in  o t h e r  

m o d i f i e d   e m b o d i m e n t s   the   m o v a b l e   c o n t a c t s   may  b e  

s u c c e s s i v e l y   c o n t a c t e d   in  s u c h   o r d e r   as  c o n t a c t s   P]_,  P2  , 

P3  . . . .   PN,  Pfl-1»  Pfl-2  as  shown  in  F I G . 6 A .   I n  

F I G . 6 A ,   one  of  f i x e d   c o n t a c t i n g   p o i n t s   of  t h e   s w i t c h   5 a  

( p o i n t   d e s i g n a t e d   by  ( - ) )   is  c o n n e c t e d   to  t he   t ap   T N + j ,  

and  a n o t h e r   f i x e d   c o n t a c t i n g   p o i n t   of  t he   s w i t c h   5a  ( p o i n t  

d e s i g n a t e d   by  (  +  ))  is  c o n n e c t e d   to  t h e   t a p   Tpj-i-   One  o f  

f i x e d   c o n t a c t i n g   p o i n t s   of  t he   s w i t c h   5b  ( p o i n t   d e s i g n a t e d  

by  ( - ) )   is  c o n n e c t e d   to  the   t a p   TN+2,  and  a n o t h e r   f i x e d  

c o n t a c t i n g   p o i n t   of  t he   s w i t c h   5a  ( p o i n t   d e s i g n a t e d   b y  

( + ) )   is  c o n n e c t e d   to  the   t ap   TN_2.  As  shown  in  F I G . 6 B ,   b y  

r o t a t i n g   t h e   m o v a b l e   c o n t a c t   41,  one  of  t h e   f i x e d   c o n t a c t s  

8 
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pl  to  pN  is  s e l e c t e d   in  s u c h   o r d e r   as  c o n t a c t s   Pj_,  P2  , 

p3  • • • •   PN  ( t n e   s t a n d a r d   c o n n e c t i n g   o p e r a t i o n ) .  

By  f u r t h e r   r o t a t i n g   t h e   m o v a b l e   c o n t a c t   41,  b o t h  

t he   s w i t c h e s   5a  and  5b  a re   s e l e c t e d   to  t he   p o i n t  

d e s i g n a t e d   by  ( - ) .   Then  the   f i x e d   c o n t a c t   PN_!  i s  

s e l e c t e d .   Thus ,   the   f i x e d   c o n t a c t   Pff- \   is  c o n n e c t e d   t o  

t h e   t ap   T f l + i .  

By  f u r t h e r   r o t a t i n g   t he   m o v a b l e   c o n t a c t   41,  t h e  

f i x e d   c o n t a c t   PN_2  is  s e l e c t e d .   T h u s ,   t he   f i x e d   c o n t a c t  

Pff—  2  is  c o n n e c t e d   to  the   t ap   T N + 2 .  

In  o t h e r   m o d i f i e d   e m b o d i m e n t s ,   t he   t ap   c h a n g e r  

h a v i n g   f i x e d   c o n t a c t s   Pj  to  PN  a r r a n g e d   in  a  l i n e   a n d  

e n d l e s s l y   and  s u c c e s s i v e l y   c h a n g i n g   the   f i x e d   c o n t a c t s   may 

be  u s e d .  

As  has  been  d e s c r i b e d   in  d e t a i l   f o r   v a r i o u s  

e m b o d i m e n t s ,   in  the  p r e s e n t   i n v e n t i o n   by  u s i n g   o n l y   N 

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

s w i t c h   or  the   c o a r s e   s t e p   s w i t c h ,   N+M  tap   p o s i t i o n s   can  b e  

o b t a i n e d   . 

A l t h o u g h   the   i n v e n t i o n   has  been   d e s c r i b e d   in  i t s  

p r e f e r r e d   form  w i t h   a  c e r t a i n   d e g r e e   of  p a r t i c u l a r i t y ,   i t  

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

form  has  been  c h a n g e d   in  the   d e t a i l s   of  c o n s t r u c t i o n   a n d  

the   c o m b i n a t i o n   and  a r r a n g e m e n t   of  p a r t s   may  be  r e s o r t e d  

to  w i t h o u t   d e p a r t i n g   from  the   s p i r i t   and  the   s c o p e   of  t h e  

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

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 :  

5  N  f i x e d   c o n t a c t s   No.  1,  No.  2,  No.  3  . . . N o .   N 

(P  -P  ),  a  m o v a b l e   c o n t a c t   (41)  w h i c h   c o n t a c t s   s a i d  
1  N 

f i x e d   c o n t a c t s   (P  -P  ),  a  t a p   w i n d i n g   (2)  h a v i n g   N 
1  N 

s t a n d a r d   t a p s   No.  1,  No.  2,  No.  3  . . .   No.  N  (T  -T  ) 
1  N 

c o n n e c t e d   to   c o r r e s p o n d i n g   f i x e d   c o n t a c t s   (P  -P  ) 
1  N 

10  and  M  a d d i t i o n a l   t a p s   (T  -T  )  w h e r e i n   t h e  
N+l  N+M 

i m p r o v e m e n t   i s   t h a t   a  p r e - s e l e c t i n g   s w i t c h   (5)  w h i c h  

c o n n e c t s   t he   t a p s   No.  1  to   No.  N  (T  -T  )  t o  
1  N 

c o r r e s p o n d i n g   f i x e d   c o n t a c t s   No.  1  to   No.  N  (P  -P  ) 
1  N 

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

15  m o v a b l e   c o n t a c t   (41)   and  c o n n e c t s   t h e   a d d i t i o n a l  

t a p s   No.  N+l  (T  -T  ),  No.  N+2,  No.  N+3  . . .   N o .  
N+l  N+M 

N+M  to  c o r r e s p o n d i n g   f i x e d   c o n t a c t s   d u r i n g   a  

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

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

20  

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   in  a c c o r d a n c e  

w i t h   c l a i m   1,  w h e r e i n   s a i d   p r e - s e l e c t i n g   s w i t c h   ( 5 )  

has  at   l e a s t   one  s w i t c h   h a v i n g   two  f i x e d   c o n n e c t i n g  

p o i n t s   and  a  m o v a b l e   c o n n e c t i n g   p o i n t ,   one  of  s a i d  

2  5  f i x e d   c o n n e c t i n g   p o i n t s   b e i n g   c o n n e c t e d   t o  

c o r r e s p o n d i n g   one  of   s t a n d a r d   t a p s   No.  1,  No.  2,  N o .  

3  . . .   No.  N- l   (T  -T  ),  a n o t h e r   f i x e d   c o n n e c t i n g  
1  N - l  

p o i n t   b e i n g   c o n n e c t e d   to   c o r r e s p o n d i n g   one  o f  

a d d i t i o n a l   t a p s   No.  N+l ,   No.  N+2  . . .   No.  N+M 

30  (T  -T  ),  and  m o v a b l e   c o n n e c t i n g   p o i n t   b e i n g  
N+l  N+M 

c o n n e c t e d   to   c o r r e s p o n d i n g   one  of  s a i d   f i x e d  

c o n t a c t s   No.  1,  No.  2,  No.  3  . . .   No.  N- l   (P  -P  ) .  
1  N 

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   in   a c c o r d a n c e  

35  w i t h   c l a i m   2,  w h e r e i n   s a i d   one  of  s a i d   f i x e d  

c o n n e c t i n g   p o i n t s   i s   c o n n e c t e d   to  c o r r e s p o n d i n g   o n e  

of  s t a n d a r d   t a p s   No.  1,  No.  2,  No.  3  . . .   No.  M 
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1  i~  »«''  s a i a   n10^1316  c o n n e c t i n g   p o i n t   i s   c o n n e c t e d  
to   c o r r e s p o n d i n g   one  of  s a i d   f i x e d   c o n t a c t s   No.  1 ,  
No.  2,  No.  3  . . .   No.  M  (P  -P  ),  and  s a i d  

_  ,  1  M 
5  p r e - s e l e c t i n g   s w i t c h   (5)  i s   c h a n g e d   when  s e l e c t i n g  

of  s a i d   m o v a b l e   c o n t a c t   (41)  i s   c h a n g e d   f rom  t h e  
f i x e d   c o n t a c t   No.  N  (P  )  to   No.  1  (P  )  and  w h e n  N  1 
s e l e c t i n g   of  t h e   m o v a b l e   c o n t a c t   i s   c h a n g e d   f rom  t h e  
f i x e d   c o n t a c t   No.  N  (P  )  to  No.  N- l   (P  ) 

LO  
N  N"1  '  

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   in  a c c o r d a n c e  
w i t h   c l a i m   2,  w h e r e i n   s a i d   one  of  s a i d   f i x e d  

c o n n e c t i n g   p o i n t s   i s   c o n n e c t e d   to   c o r r e s p o n d i n g   o n e  
of  s t a n d a r d   t a p s   No.  N - l ,   No.  N-2  . . .   No.  N-M 

15  (T  -T  ),  s a i d   m o v a b l e   c o n n e c t i n g   p o i n t   i s  N—  1  N-M 
c o n n e c t e d   to  c o r r e s p o n d i n g   one  of  s a i d   f i x e d  
c o n t a c t s   No.  N - l ,   No.  N-2 ,   No.  N-3  . . .   N o .  
N"M  (Pm  t"Pxt  » ) f   and  s a i d   p r e - s e l e c t i n g   s w i t c h   (5)  i s  N-l   N-M 
c h a n g e d   when  s e l e c t i n g   of  s a i d   m o v a b l e   c o n t a c t   ( 4 1 )  

*0  i s   c h a n g e d   f rom  t h e   f i x e d   c o n t a c t   No.  N  (P  )  to   N o .  
N N~1  (p«  -,  )  and  when  s e l e c t i n g   of  t he   m o v a b l e   c o n t a c t  N - l  

(41)  is  c h a n g e d   f r o m   t h e   f i x e d   c o n t a c t   No.  N-l   (p  ) 
to   No.  N  (P  )  .  

N~1 
N 

>5 

■J 
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F I G .   5 B  
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F I G .   6 B  

Tap  p o s i t i o n   1 2   3  N- l   N  N+l  N+2 
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