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A  method  of  manufacturing  transformer  cores  of  either 
the  continuously  wound  or  cut  wound  type  using  electrical 
steel  strip  having  approximately  a  linear  taper.  By  selecting  a 
suitabletaper,  a  hexagonal  (or higher order)  approximation  of 
a  circular  cross-section  for  the  legs  of  the  cores  is  available. 
Two  complementary  core  strips  can  be  cut  from  a  single 
rectangular  stock  strip  in  a  scrapiess  manner. 



BACKGROUND  OF  THE  INVENTION 

(1)  F i e l d   of  the-  I n v e n t i o n  

This   i n v e n t i o n   r e l a t e s   to  t r a n s f o r m e r   c o r e s   o f  

the   wound  c o r e   t y p e   and  is  s u i t a b l e   f o r   e i t h e r   s i n g l e   p h a s e  

or  t h r e e   p h a s e   t r a n s  f o r m e r s .  

(2)  D e s c r i p t i o n   of  the  p r i o r   a r t  

The re   a r e   a  m u l t i t u d e   of  e x i s t i n g   d e s i g n s ,   w h i c h  

a n   be  b r o a d l y   c a t e r g o r i z e d   as  r e c t a n g u l a r   or  c r u c i f o r m .   A f t e r  

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

the  c r u c i f o r m   t y p e s   were  p h i l o s o p h i c a l l y   s u p e r i o r ,   but   t h e  

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

s i m p l e c i t y .  

BRIEF  SUMMARY  OF  THE  INVENTION 

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  i m p r o v e  

upon  t h e s e   e x i s t i n g   c o r e s .  

I t   is  a  p r e f e r r e d   o b j e c t   to  be  a b l e   to  p r o d u c e   a  

c r u c i f o r m - l i k e   c i r c u l a r   co r e   c r o s s - s e c t i o n .  

I t   is  a  f u r t h e r   p r e f e r r e d   o b j e c t   to  p r o d u c e   t h e  

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

s t e e l   s t r i p   b e i n g   r e q u i r e d .  

A  p r e f e r r e d   f e a t u r e   of  the   p r e s e n t   i n v e n t i o n   i s  

the  use  of  t a p e r e d   e l e c t r i c a l   s t e e l   s t r i p   to  p r o d u c e   a  h e x a g o n a l  

or  b e t t e r   a p p r o x i m a t i o n   to  c i r c u l a r   c r o s s - s e c t i o n   fo r   t h o s e  

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

of  c o r e s   of  n e a r   op t imum  g e o m e t r y   as  a  s t r a i g h t   f o r w a r d   p r o a n d u r e  



O t h e r   o b j e c t s   of  t he   p r e s e n t   i n v e n t i o n   w i l l  

become  a p p a r e n t   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   the  b r o a d   a s p e c t ,   t he   p r e s e n t   i n v e n t i o n   a o s i d e s  

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

s t e e l   s t r i p   i n c l u d i n g   the   s t e p   o f :  

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

p a r a l l e l   s i d e s .  

P r e f e r a b l y   the   p o r t i o n   of  t h e   s t r i p   is  cut   w i t h   a n  

a p p r o x i m a t e l y   l i n e a r   t a p e r .  

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

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

The  i n v e n t i o n ,   in   i t s   p r e f e r r e d   s i m p l e s t   f o rm,   i s  

the  h e x a g o n a l   f o r m   a p p r o x i m a t i o n ,   wh ich   can   be  a c h i e v e d   i n  

e i t h e r   of  two  w a y s ,   b o t h   u s i n g   a  s i n g l e   w i d t h   s i z e   of  c o n v e n t -  

i o n a l l y   s l i t   s t e e l   s t r i p ,   w h i c h   is  t h e n   s p e c i a l l y   s l i t .   F o r  

s c r a p l e s s   p r o d u c t i o n   of  c o r e s   two  i d e n t i c a l   c o r e s   can  be  s l i t  

from  the  n o r m a l   p a r a l l e l   s i d e d   s t r i p   in   such  a  m a n n e r   t h a t   t h e  

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

t a p e r e d   s t r i p s   c an   r e a d i l y   be  cu t   f rom  a  s u i t a b l e   r e c t a n g u l a r  

p i e c e   by  c u t t i n g   i t  a t   an  a p p r o p r i a t e   a n g l e .  

BRIEF  DESCRIPTION  OF  THE  SEVERAL  VIEWS  OF  THE 
DRAWINGS. 

To  e n a b l e   t he   i n v e n t i o n   to  be  f u l l y   u n d e r s t o o d ,   a  

number   of  p r e f e r r e d   e m b o d i m e n t s   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to  t he   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 :  

FIG.   1  is   a  f r o n t   v i e w   of  a  s i n g l e   p h a s e   co r e   o f  

s u b s t a n t i a l l y   h e x a g o n a l   c r o s s - s e c t i o n ;  



FIG.  1A  i s  a   c r o s s - s e c t i o n a l   view  t a k e n   o n  

l i n e   1A-1A of  FIG  1 ;  

FIG.  1B  shows  the  c u t t i n g   p l a n   o f  t h e   s t r i p   f o r  

the  core   of  FIG.  1 ;  

FIG.  2  i s   a  c r o s s - s e c t i o n a l   v iew  of  a  m o d i f i e d  

form  of  the  core   of  FIG.  1 ;  

FIG.  2A  shows  the  c u t t i n g   p l a n   of  the  s t r i p   f o r  

the  sore  of  FIG.  2 ;  

FIG.  3  i s  a   f r o n t  v i e w   of  a  s i n g l e   phase   s h e l l  

type  c o r e :  

FIG.  3A  is  a  c r o s s - s e c t i o n a l   v iew  t a k e n   on  l i n e  

3A -   3A  of  F I G .  3 ;  

F I G .  4   is  a  f r o n t   v iew  of  a  t h r e e   phase   " d e l t a "  

c o r e ;  

FIG.  4A  is  a  c r o s s - s e c t i o n a l   v iew  t a k e n   on  l i n e  

4A -   4A  of  FIG.  4 ;  

FIG.  5  is   a  c r o s s - s e c t i o n a l   v iew  of  a  t h r e e - p h a s e  

s t a r   c o r e ;  

FIG.  5A  is  a  v iew  of  an  a s s e m b l e d   l a y e r   of  the   c o r e  

of  FIG.  5;  a n d  

FIG.  5B  is  a  n l a n   view  of  the   s t r i p s   for  t h e  

a s s e m b l e d   l a y e r   of  FIG.   5 A .  

DETAILED  DESCRIPTION  OF'  THE  PREFERRED 
EMBODIMENTS 

The  p r o d u c t i o n   of  the  t a p e r e d   e l e c t r i c a l   s t e e l  

s t r i p   is  i m p l e m e n t e d   by  a  s u i t a b l e   s l i t t i n g   m a c h i n e .   B o c a u s e  



t he   a n g l e   of  t a p e r   is  so  s m a l l   e . g .   l e s s   t h a n   1° ,   t h e  

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

S t r i p   of  el  e c t r i c a l   s t e e l ,   and  the  n e c e s s a r y   t a p e r   is  a c h i e v e d  

by  F o r c i n g   t h e   r o l l e r s   a c r o s s   the  s h e e t .   The  need   f o r  

p r e c i s e   c o n t r o l   of  the  p o s i t i o n i n g   of  t h e   s l i t t i n g   r o l l e r s  

meaus   t h a t   t he   s]  i t t i n g   m a c h i n e   is  b e s t   b u i l t   w i t h   a  s i n g l e  

p a i r   of  r o l l e r s   fo r   the  s l i t t i n g   o p e r a t i o n .   Th i s   means  t h a t  

i t   o n l y   has   to  a c c o m o d a t e   t h e   w i d t h   of  s t e e l   n e e d e d   f o r   t h e  

L a r g e s t   c o r e   to  be  c u t   by  the  m e t h o d .   The  d e t a i l s   of  t h e  

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

r e l e v a n t   p a r t s   of  the   m a c h i n e .   A f t e r   d e r e e l i n g ,   the  s t r i p  

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

r o l l e r   to  c o n t r o l   the   s p e e d   of  the  s t r i p ,   and  i t s   i d l e r .   T h e  

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

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

a  s e c o n d   p a i r   of  r o l l e r s   s i m i l a r   to  the   f i r s t .   The  s e c o n d  

i d l e r   is   i d e n t i c a l   to  t he   f i r s t ,   hut   t he   o t h e r   r o l l e r   i s  

m a c h i n e d   to  h a v e   a  c i r c u m f e r e n c e   w h i c h   m a t c h e s   the  number   o f  

p u l s e s   p e r   r e v o l u t i o n   of  the  p u l s e   g e n e r a t o r   ( s h a f t   e n c o d e r )  

t h a t   i t   d r i v e s .   Th is   u n i t   t h u s   m e a s u r e s   t h e   l e n g t h   a l o n g   t h e  

s t r i p   as   i t  i s   f e d   t h r o u g h ,   and  the  s l i t t i n g   r o l l e r   a s s e m b l y  

is   i m m e d i a t e l y   a d j a c e n t   to  i t .   The  s l i t t i n g   r o l l e r s   a r e   m o u n t e d  

on  a  v e r y   r i g i d   f r a m e ,   and  can  be  s e t   so  t h a t   t h e y   a r e   p r e -  

l o a d e d   to  m i n i m i z e   d e f l e c t i o n   and  w i t h   t h e   d e s i r e d   amount   of  o v e r -  

l a p .   The  r o l l e r   f r ame   is  w i d e r   t h a n   the   s t r i p ,   s i n c e   i t   m u s t  



be  a b l e   to  mere  back   and  f o r t h   a c r o s s   the  s t r i p .   The  f r a m e  

is  mounted   on  a  m a c h i n e   bed  and  d r i v e n   by  a  worm  d r i v e   f r o m  

a  d i r e c t   c u r r e n t   mo to r   g e a r e d   down  by  a  l a r g e   amount  b e c a u s e  

of  the  slow  t r a v e l   r e q u i r e d .   I n c l u d e d   in  t h i s   a s s e m b l y   is  a  

s e c o n d   s h a f t   e n c o d e r   w i t h   i t s   own  s m a l l   r o l l e r   which   e n a b l e s  

the  p o s i t i o n   of  the  s l i t t i n g   r o l l e r s   to  be  known  and  c o n t r o l l e d  

The  c o n t e o l   s y s t e m   fo r   the  s l i t t i n g   r o l l e r   a s s e m b l y   is  s t r a i g h t -  

f o r w a r d   in  t h a t   the   m o t i o n   of  the   s l i t t i n g   r o l l e r s   s i d e w a y s  

a c r o s s  t h e   s t r i p   is  d i r e c  l y   p r o p o r t i o n a l   to  the  l e n g t h   o f  

s t r i p   p a s s i n g   t h r o u g h .   This   can  be  i m p l e m e n t e d   by  o r d i n a r y  

i o g i e   and  s e r v o s y s t e m   c o m p o n e n t s ,   but  is  b e t t e r   and  s i m p l e r  

done  by  a  m i c r o p r o c e s s o r   b a s e d   c o m p u t e r   wh ich   may  c o n t r o l   t h e  

rest  o f   the  m a c h i n e .   Thus  the  t a p e r e d   s t r i p   r e q u i r e d   fo r   t h e  

core   d e s i g n s   can  r e a d i l y   be  p r o d u c e d .  

R e f e r r i n g   to  FIGS.  1 ,  1A  and  1B,  the  co r e   10  w h i c h  

is  c o n t i n u o u s l y   wound,   has   a  s u b s t a n t i a l l y   h e x a g o n a l   c r o s s -  

s e c t i o n   as  shown  in  FIG.  1A  c o m p r i s i n g   a  s e c t i o n   10A  of  i n c r e a s -  

ing  w i d t h ,   a  c e n t r a l   s e c t i o n   10B  of  maximum  w i d t h ,   and  a  s e c t i o n  

10C  of  d e c r e a s i n g   w i d t h .  

R e f e r r i n g   to  FIG.  1B,  s e c t i o n   10A  is  wound  f r o m  

s t r i p  1 1 A   wh ich   is  cut   f rom  a  r e c t a n g u l a r   s t o c k   s t r i p   12,  t h e  

s t r i p  1 0 A   h a v i n g   a  l i n e a r   t a p e r   from  a  s u b s t a n t i a l l y   z e r o   w i d t h  

up to   the  w i d t h   of  the  s t o c k - s t r i p   1 2 .  

S e c t i o n   10B  is  wound  from  a  s t r i p   11B  cut  f rom  a  

l e n g t h   of  the  s t o c k   s t r i p   12  and  has  p a r a l l e l   s i d e s .  



S e c t i o n   10C  is  wound  from  a  s t r i p   110  out  f r o m  

s t o c k   s t r i p   12  and  has  a  l i n e a r   t a p e r   f rom  the  w i d t h   of  t h e  

s t o c k   s t r i p   12  down  to  s u b s t a n t i a l l y   z e r o   w i d t h .   As  t h e  

s t r i p   11A,  11C  are   of  the  same  w i d t h ,   t h e y   can   be  cut   f r o m  

l e n g t h s   of  s t o c k   s t r i p   1 2 .  

In   the  m o d i f i e d   form  of  the  c o r e   i l l u s t r a t e d   i n  

FIGS.   2  and  2A,  the  c o r e   20  has  a  s e c t i o n   20A  of  i n c r e a s i n g  

w i d t h   and  a  s e c t i o n   20B  of  d e c r e a s i n g   w i d t h .   The  s e e t i o n s  

bo th   have   a  maximum  w i d t h   e q u a l   to  t he   maximum  w i d t h   of  t h e  

c o r e   and  a  minimun.  w i d t h   e q u a l   to  o n e - h a l f   of  t h e   c o r e ,   t h e  

s e c t i o n s   20A,  20B  b e i n g   wound  f rom  s t r i p s   21A,  21B  r e s p e c t i v e l y  

f rom  r e c t a n g u l a r   s t o c k   s t r i p   22  w h i c h   has   a  w i d t h   e q u a l   t o  

1.5  t i m e s   the   maximum  w i d t h   of  the   c o r e   20.  As  the  s t r i p s  

21A,  20B  a re   c o m p l e m e n t a r y ,   two  t r a n s f o r m e r   c o r e s   20  can  be  c u t  

f rom  a  s i n g l e   l e n g t h   of  s t o c k   s t r i p   22  w i t h o u t   s c r a p .   The  s i n g l e  

p h a s e   s h e l l - t y p e   c o r e   30  of   FIGS.   3  and  3A  has  a  p a i r   of  c o r e  

f r a m e s   31A  e a c h   w i t h   a  c r o s s - s e c t i o n   w h i c h   is  s u b s t a n t i a l l y  

i d e n t i c a l   w i t h   an  i s o s c e l e s   t r a p e z i u m .   When  the  two  f r a m e s   a r e  

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

in   c r o s s - s e c t i o n   (as  shown  in   FIG.  3A).   Each   f rame  can  be  w o u n d  

f rom  a  s i n g l e   s t r i p   of  i n c r e a s i n g   w i d t h ,   such   as  s t r i p s   21A,  21B 

shown  i f i - F I G .   2A.  As  t h e s e   s t r i p s   are  c o m p l e m e n t a r y ,   the   c o r e  

30  can   be  p r o d u c e d   f rom  a  s i n g l e   p i e c e   of  r e c t a n g u l a r   s t o c k  

s t r i p   i . e .   s t r i p   2 2 .  

The  t h r e e - p h a s e   d e l t a   c o r e   40  shown  in  FIGS.  4  a n d  



4 A  c o m p a i s e s   t h r e e   f roames 41  each  c o n j o i n e d   a t   t h e i r   s i d e s  

t h e   o t h e r   two  f r a m e s ,   the  l e g s   of  the  c o r e   h a v i n g   a  

s u b s t a n t i a l l y   h e x a g o n a l   c r o s s - s e c t i o n .   Each   f r ame   41  i s  

c o n t i n u o u s l y   wound  f rom  a  s e c t i o n   42  of  f i x e d   w i d t h   (  e q u a l  

to  0°5  t i m e s   the  d i a m e t e r   of  the  l e g )   cut   f rom  a  l e n g t h   o f  

r e c t a n f u i a r   s t o c k   s t r i p   of  t h a t   w i d t h ,   and  t h e n   a  s e c t i o n   43  

of  d e c r e a s i n g   w i d t h .   As  the  s e c t i o n s   43  of  two  of  the   f r a m e s  

can  be  c o m p l e m e n t a r y ,   t h e y   can  be  cut   f rom  r e c t a n g u l a r   s t o c k  

s t r i p   h a v i n g   a  w i d t h   e q u a l   to  0.5  t i m e s   the  d i a m e t e r   of  t h e  

co re   l e g s .   The  core   40  is  a s s e m b l e d   by  p l a c i n g   the  f r a m e s   41 

in  the  c o n f i g u r a t i o n   shown  in  FIGS.  4  and  4A  and  s e c u r i n g  

the  f r a m e s   t o g e t h e r .  

FIGS.  5,  5A  and  5B  show  a  t h r e e - p h a s e   " s t a r "   o r  

"Y"  co re   50  w i t h   l e g s   of  s u b s t a n t i a l l y   h e x a g o n a l   c r o s s - s e c t i o n .  

The  c o r e   50  c o m p r i s e s   t h r e e   f r a m e s   51A,  51B,  51C  each   o f  

s u b s t a n t i a l l y   C - s h a p e   in  s i d e   v i e w .  

Each  f rame  51A,  51B,  51C  is  f o r m e d   f rom  a  s e r i e s   o f  

l a m i n a t i o n   l e n g t h s   A,B,C  r e s p e c t i v e l y   cu t   f rom  a  t a p e r e d   s t r i p  

5 3 .  

The  s t r i p   53  is  of  i n c r e a s i n g   t a p e r   to  form  s e c t i o n  

52A  of  each   f r ame   and  of  d e c r e a s i n g   t a p e r   to  fo rm  s e c t i o n   52B 

and  may  be  cut  as  shown  in  FIG.  2A.  

L a m i n a t i o n   l e n g t h s   A.B.C  a re   c u t   to  s e l e c t e d   l e n g t h  

of  s q u a r e - e n d e d   s t r i p   53  w i t h   two  c u t s   at  60°  to  the  l o n g i t -  

u d i n a l   a x i s   of  the   s t r i p   53.  This   c u t t i n g   s t e p   f o r   most  s i z e  



c o r e s   can  i g n o r e   the  t a p e r   on  the   l a y e r s   w h i c h   come  f r o m  

the  t a p e r ,   s t r i p   b e c a u s e   of  t h e   s m a l l   a n g l e   of  t a p e r .  

Each  l a y e r   is  f o r m e d   as  shown  in  FIG.  5A  whe re   t h e  

a n g l e d   cu t   ends  of  e a c h   l a m i n a t i o n   l e n g t h   a r e   b u t t e d   to  t h e  

s i d e   of  a d j a c e n t   s t r i p   a d j a c e n t   i t s   f r e e   e n d s .  

The  m e t h o d   of  a s s e m b l i n g   a  s t a r   c o r e   is  to  l a y  

t o g e t h e r   a l l   the  l a m i n a t i o n s   so  t h a t   one  j o i n t   ( e . g ,   t h e  

b o t t o m   j o i n t )   is  a s s e m b l e d   and  the  c o r e   has  the  a p p e a r a n c e   o f  

t h r e e   r a d i a l   a r m s .   The  j o i n t   is  c l a m p e d   and  the  l a m i n a t i o n  

l e n g t h s   A,B,  C  a r e   b e n t   u p w a r d   u n t i l   t h e y   a r e   p e r p e n d i c u l a r   t o  

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

top  j o i n t   is  s e q u e n t i a l l y   f o l d e d   t o g e t h e r .   The  e l e c t r o m a g n e t i c  

p r o p e r t i e s   of  the  j o i n t   a r e   b e s t   when  e a c h   l a y e r   is  r o t a t e d   o n e  

t h i r d   of  a  t u r n   f r o m   the   p r e v i o u s   l a y e r ,   t h a t   is  when  p i e c e   A 

of  FIG.   5A  is   p l a c e d   on  e a c h   c o r e   l e g   in   t u r n .   Th i s   j o i n t   i s  

a p p l i c a b l e   not   o n l y   to   c o r e s   w i t h   t a p e r e d   s t r i p ,   but   to  any  c o r e  

of  t h i s   t y p e ,   a l s o   known  as  Y  (wye)  c o r e s .   The  s e c t i o n   l a b e l l e d  

E  can  be  s e e n   to  p r o t r u d e  f r o m   the  j o i n t ,   but   t h e r e   is   n o  

a d v a n t a g e   to  be  g a i n e d   by  r e m o v i n g   i t .  

A l l   of  t he   new  c o r e   d e s i g n s ,   b e i n g   of  the  wound  c o r e  

t y p e ,   r e q u i r e   a n n e a l i n g   a f t e r   t h e y   have  been   cu t   and  f o r m e d   t o  

s h a p e .  

By  u s i n g   the  t a p e r e d   s t r i p   to  fo rm  the  c o r e s ,   w h i c h  

can  be  c o n t i n u o u s l y   wound  (  e x c e p t   f o r   the   s t a r   c o r e   50  o f  

FIGS.   5,  5A  and  5B) ,   the  t r a n s f o r m e r   d e s i g n e r   can  a c h i e v e   g r e a t  



f l e x i b i l i t y   in  de su ign .   By  c a r e f u l   s e l e c t i o n   of  the  t a p e r  

of  the  e l e c t r i c a l   s t r i p ,   he  can  a c h i e v e   a l m o s t   any  c o r e  

c r o s s - s e c t i o n   w h i c h   he  may  r e q u i r e   and  can  a l m o s t   a c h i e v e   t h e  

t h e o r e t i c a l l y   op t imum  c i r c u l a r   c r o s s - s e c t i o n .   For  s i m p l i c i t y ,  

the  h e x a g o n a l   c r o s s - s e c t i o n   as  an  a p p r o x i m a t i o n   of  the  c i r c u l a r  

r r o s s s e c t i o n   is  r e a d i l y   a c h i e v a b l e .  

The  i n v e n t i o n   in  a d d i t i o n   to  i t s   a p p l i c a t i o n   a s  

a  means  of  p roduc   ing  the  h e x a g o n a l   form  a p p r o x i m a t i o n ,   can  i n  

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

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

a  c i r c u l a r   c r o s s - s o c t i o n .   However ,   f o r   e a c h   p a i r   of  s i d e s   i n  

e x c e s s   of  s i x   an  a d d i t i o n a l   s i z e   of  p a r a l l e l   s t r i p   is  r e q u i r e d  

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

V a r i o u s   c h a n g e s   and  m o d i f i c a t i o n s   may  be  made  t o  

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

p r e s e n t   i n v e n t i o n .  



1.  A  mathod   of  m a m m f a c i o n  ing  a  m a n s f o r m e r   c o r e   f r o m  

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

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

a - p a r a l l e l   s i d e s .  

2,  A  mcthod  as  c l a i m e d   i n  c l a i m   1  w h e r e i n :  

the  p o r t i o n   of  the  s t r i p   is  o u t  w i t h   an  a p p r o x -  

i n k i t o l y   l i n e a n   l a p e l  

3.  A  method   ou  a  l a n n e d   in  c l a i m  2   w h e r e i n :  

the  t a p e r e d  c o r e   s t r i p s   a rc   cut  from  a  p a r a l l e l  

s i de   and  t i o n  of  c l o a l e   i c a l   s t e e l   s t r i p ,   the   t a p e r e d   c o r e  

s t r i p s   be ing   c o m p l e m e n l a r y   to  e a c h   o t h e r .  

1.  A  the thod  as  c l a i m e d   in  c l a i m   3  w h e r e i n :  

the  p a r a l l e l   s i d e   p o r t i o n   has  a  w i d t h   of  a p p r o x -  

i m a t e l y   1.5  t i m e s   the  w i d t h   of  the  c o r e   s e c t i o n ;   a n d  

the  t a p e r e d   c o r e   s t r i p s   have  a  w i d t h   of  a p p r o x -  

i m a t e l y   0.5  t i m e s   the  w i d t h   of  the  c o r e   s e c t i o n .  

5.  A   me thod   as  c l a i m e d   in  c l a i m  2   for   c u t  t i n g   a  c o r e  

w i th   a  c o r e   s e c t i o n   of  s u b s t a n t i a l l y   h e x a g o n a l   c r o s s - s e c t i o n  

and  f a r t h e r   i n c l u d i n g :  

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

w i d t h ;   a n d  

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

w i d t h ,   the   l e n g t h   of  the  s e c o n d   p o r t i o n   be ing   g r e a t e r   than  t h e  

l e n g t h   of  the   f i r s t   p o r t i o .  

6.  A  method   as  e l a m n e d   in  c l a i m   5  w h e r e j n :  

the  e l e c t r i c a l   s t r i p   s e c t i o n   has  a  wid th   o f  

t p p r o x i m a t e l y   1.5  t i m e s   the  w i d t h   of  the  core   s e c t i o n ;   a n r  



the  minimmm  w i d t h s   of'  the  f i r s t   p o r t i o n   and  t h e  

s e c o n d   p o r t i o n   a re   a p p r o x i m a t e l y   e q u a l   to  0 .5  t i m e s   the  w i d t h  

of  the  c o r e   s e c t i o n .  

7.  A  mothod  as  c l aomed   in  c l a i m   6  and  f u r t h e r   i n c l u d i n g ;  

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

s i d e s   to  be  i n t e r p o s e d   b e t w e e n   the  f i r s t   p o r t i o n   and  t h e  

s e c o n d   p o r t i o n ,   the  t h i r d   p o r t i o n   h a v i n g   a  w i d t h   e q u a l   to  t h e  

marimum  w i d t h   of  the  c o r e   s e c t i o n .  

A  method  as  c l a i m e d   in  any  one  of  c l a i m s   1  to  7 

w h e r e i n   the  co re   is  c o n t i n u o u s l y   wound  f rom  the  e l e c t r i c a l  

s t r i p s .  

9.  A  method  as  c l a i m e d   in  c l a i m   2  f o r   a  d e l t a   c o r e  

c o m p r i s i n g   the  c o n j u n c t i o n   of  t h r e e   f r a m e s   and  have  t h r e e  

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

i n c l u d i n g :  

c u t t i n g   a  f i r s t   p o r t i o n   fo r   e a c h   f r ame   w i t h  

s u b s t a n t i a l l y   p a r a l l e l   s i d o s .  s a i d   f i r s t   p o r t i o n   be ing   of  a  

w i d t h   s u b s t a n t i a l l y   e q u a l   to  0 .5  t i m e s   the  d i a m e t e r   of  the  l e g  

s e c t i o n s   of  the  c o r e ;   a n d  

c u t t i n g   a  s e c o n d   p o r t i o n   f o r   e ach   f rame  w i th   a n  

i n c r e a s i n g   or  d e c r e a s i n g   t a p e r .  

10.  A  method  as  c l a i m e d   in  c l a i m   2  fo r   a  s t a r   or  Y - c o r e  

c o m p r i s i n g   t h r e e   f r a m e s   each   of  s u b s t a n t i a l l y   C - shape   in  s i d e  

v i ew   and  s u b s t a n t i a l l y   h e x a g o n a l   in  c r o s s - s e c t i o n ,   the  f r a m e s  

b e i n g   a r r a n g e d   at  s u b s t a n t i a l l y   120°  a p a r t ,   i n c l u d i n g :  

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



m i n i m u r   c i d t :   to  a  m a x l a u n  w h i t :  

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

to  a  minimum  w i d t h ;  

c u t t i n g   cach   p o r t i o n   i n t o   a  p l u r a l i t y   of  i a m i n a t i o n  

l e n g t h s ,   each   g r o u p   of  t h r e e   l a n i n a t i o n   l e n g t h s  

b e i n g   s e p a r a t e d   from  the  a d j a c c n t   g r o u p   at  e a c h  

end  by  a  cu t   a t   s u b s t a n t i a l l y   90°  to  i t s   l o n g i t u d i n a l  

a x i s ,   each  s a i d   g r o u p   f o r m i n g  a  l a y e r   of  the  c o r e ,  

w i t h   the  t h r e e   l a m i n a t i o n   l e n g t h s   in  the  g r o u p  

b e i n g   s e p a t a t e d   form  each  o t h e r   by  cu t a   at  s u b a t a n t i a l l y  

60°  to  the   l o n g i t u d i n a l   a x i s ;  

bu t t   j o i n i n g   the   ends   of  two  of  the  l a m i n a t i o n  

l e n g t h s   c u t   at   s u b s t a n t i a l l y   60°  to  the  s i d e s   o f  

a  t h i r d   l a m i n a t i o n   l e n g t h   cu t   s u b s t a n t i a l l y   9 0 °  

a d j a c e n t   the   ends   of  the   t h i r d   l a m i n a t i o n   l e n g t h  

to  form  a  l a m i n a t i o n   l a y e r ;   and  a s s e m b l i n g   t h e  

l a m i n a t i o n   l a y e r s   to  form  the   a s s e m b l e d   c o r e .  

11.  A  t r a n s f o r m e r   c o r e   fo rmed   by  the  method  a s  

c l a i m e d   in  any  one  of  C l a i m s   1  to  1 0 .  
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