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@  An  SMT-type  transformer  comrprises  a  ferrite  core  for- 
med  of  two  complementary  portions  mirror-symmetrically 
joined  to  one  another,  and  a  body  including  a  primary  and  a 
secondary  winding  supported  on  one  of  the  legs  of  the  core. 
The  two  core  portions  are  retained  in  the  assembled  condition 
by  a  retaining  cage  (7)  preferably  formed  of  a  ferromagnetic 
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surface  and  having  end  portions  (10,  11)  adapted  to  be  bent 
into  angagement  with  the  other  core  portion  (6).  Integrally 
foremd  with  the  legs  are  annular  portions  (12)  surrounding 
the  winding  body  (1  )  so  as  to  constitute  a  short-circuit  winding 
therearound. 
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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  a  t r a n s f o r m e r   of  t h e  

s c - c a l l e d   SMT  ( S w i t c h   Mcce  T r a n s f o r F e r )   t y p e   h a v i n g   a 

f e r r i t e   c o r e .   The  p r i m a r y   and  s e c o n d a r y   w i n d i n g s   of  a  

t r a n s f o r m e r   of   t h i s   t y p e   a r e   u s u a l l y   wound  in  a  c o n c e n t r i c  

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

c o r e   s u b s t a n t i a l l y   c o n s i s t i n g   of   t w o  E -   or  C - s h a p e d   p o r t -  

i o n s   j o i n e d   to  one  a n o t h e r   in   a  m i r r o r - s y m m e t r i c a l   a r r a n g e -  

m e n t .   In  p r i o r   a r t ,   t he   two  c o r e   p o r t i o n s   have   u s u a l l y   b e e n  

a d h e s i v e l y   j o i n e d ,   as  by  t h e   use   of   a  s u i t a b l e   a d h e s i v e  

a n d / o r   a d h e s i v e   t a p e ,   or  s e c u r e d   to  one  a n o t h e r   by  m e a n s  

of  s c r e w s   and  s u i t a b l e   c l a m p i n g   m e m e b r s .  

In  t h e   c a s e   of   S M T - t y p e   t r a n s f o r m e r s   t he   need   i s   g e n e r a l l y  

r e c o g n i z e d   to  r e d u c e   t he   e x t e n s i o n   of  t he   e l e c t r i c   f i e l d  

( w i t h   t h e   r e s u l t i n g   d i s p e r s i o n s )   in  t he   s u r r o u n d i n g   e n -  

v i r o n m e n t ,   to  e l i m i n a t e   RF  i n t e r f e r e n c e s .   T h i s   e f f e c t   i s  

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

made  of  c o p p e r )   c o a x i a l l y   w i t h   t h e   w i n d i n g s   a r o u n d   t h e  

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

The  a s s e m b l y   of  t h e   f e r r i t e   c o r e   and  of  t h e   s h o r t - c i r c u i t  

w i n d i n g   o b v i o u s l y   has   to  be  c a r r i e d   ou t   in  two  s e p a r a t e  

p h a s e s ,   w h e r e b y   t he   a s s e m b l y   of   t h e   t r a n s f o r m e r   as  a  w h o l e  

i s   r e n d e r e d   u n d e s i r a b l y   c o m p l e x .  

I t   i s   t h e r e f o r e   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   t o  

p r o v i d e   an  S M T - t y p e   t r a n s f o r m e r   h a v i n g   a  f e r r i t e   c o r e ,  

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

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

to  a u t o m a t i z a t i o n .  

T h i s   o b j e c t   i s   a t t a i n e d   a c c o r d i n g   to  the   i n v e n t i o n   by  a n  

S M T - t y p e   t r a n s f o r m e r   h a v i n g   a  f e r r i t e   c o r e   one  l e g   of  w h i c h  

c a r r i e s   a  p r i m a r y   and  a  s e c o n d a r y   w i n d i n g ,   t he   f e r r i t e   c o r e  



c o m p r i s i n g   a t   l e a s t   two  c o m p l e m e n t a r y   p o r t i o n s   m i r r o r -  

s y m m e t r i c a l l y   j o i n e d   to  one  a n o t h e r .  

The  t r a n s f o r m e r   i s   m a i n l y   c h a r a c t e r i z e d   in  t h a t   i t   f u r t h e r  

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

a d a p t e d   to  c o o p e r a t e   w i t h   one  p o r t i o n   of  t he   c o r e ,   a  

p l u r a l i t y   of   l e g s   e x t e n d i n g   f rom  t h e   s i d e s   of  t h e   t o p  

s u r f a c e   and  h a v i n g   f r e e   end  p o r t i o n s   a d a p t e d   to  be  b e n t  

i n t o   e n g a g e m e n t   w i t h   t he   o t h e r   p o r t i o n   of  t h e   c o r e ,   so  t h a t  

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

cage   b e t w e e n   t he   top   s u r f a c e   t h e r e o f  a n d   t h e   end  p o r t i o n s  

of  t h e   l e g s .  

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

become  more   c l e a r l y   e v i d e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n  

of  an  e x e m p l a r y   e m b o d i m e n t   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n -  

y i n g   d r a w i n g s ,   t he   o n l y   f i g u r e   of   w h i c h   shows  a  p e r s p e c t i v e  

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

i a l l y   in  c r o s s - s e c t i o n .  

An  S M T - t y p e   t r a n s f o r m e r   s h o w n  i n   t h e   f i g u r e  c o m p r i s e s   a  

body  1  f o r m e d   of  a  p r i m a r y   and  a  s e c o n d a r y   w i n d i n g ,   t h e  

t e r m i n a l s   2  of  w h i c h   a r e   c l a m p e d   in   a  p e r   se  known  m a n n e r  

in  a  s u p p o r t   body  3.  Body  1  i s   wound  on  a  c e n t r a l   l e g   ( n o t  

shown)   o f   a  f e r r i t e   c o r e  4   f o r m e d   of   a t   l e a s t   two  c o m p l e -  

m e n t a r y   p o r t i o n s   5  and  6  m i r r o r - s y m m e t r i c a l l y   j o i n e d   t o  

one  a n o t h e r .   In  t h e   e x a m p l e   s h o w n ,   t h e   two  p o r t i o n s   5  a n d  

6  a r e   s u b s t a n t i a l l y   E - s h a p e d ,   a l t h o u g h   t h e y   may  a l s o   b e  

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

The  two  p o r t i o n s   5  and  6  a r e   j o i n e d   to  one  a n o t h e r   i n  

a b u t t i n g   r e l a t i o n s h i p   as  g e n e r a l l y   known ,   so  t h a t   body  1 

of  t he   t r a n s f o r m e r   and  s u p p o r t   body  3  a r e   i m p r i s o n e d   o n  

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

the   two  p o r t i o n s   of  t he   c o r e   a r e   s e c u r e d   in  p o s i t i o n   b y  

means   of   a  r e t a i n i n g   cage   7  w h i c h   may  be  f o r m e d   of   a  p r e -  

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



Cage  7  i s   p r e f e r a b l y   of  a  f e r r o m a g n e t i c   m a t e r i a l   a n d  

i n c l u d e s   a  top   s u r f a c e   8  a d a p t e d   to  c o o p e r a t e   w i t h   t h e  

u p p e r   en(!  of   c o r e   p o r t i o n   5 .  

D o w n w a r d s   e x t e n d i n g   from  the   s i d e s   of  t op   s u r f a c e   8  a r e  

a  p l u r a l i t y   ( f o u r   in  the   e m b o d i m e n t   d e s c r i b e d )   of  l e g s   9 

t h e   f r e e   end  p o r t i o n s   of  w h i c h   a r e   a d a p t e d   to  be  b e n t   i n t o  

e n g a g e m e n t   w i t h   t he   l o w e r   end  of   c o r e   p o r t i o n   6 .  

To  t h i s   end  t he   f r e e   end  p o r t i o n s   of   l e g s   9  a r e   f o r m e d   w i t h  

s u i t a b l e   t a b s   10  ( shown  b e f o r e   b e n d i n g )   and  11  ( shown   a f t e r  

h a v i n g   been   b e n t ) .  

The  f a c i l i t y   of  a s s e m b l y   of  t he   e n t i r e   t r a n s f o r m e r   i s   c l e a r -  

ly  e v i d e n t ,   p a r t i c u l a r l y   as  f a r   as  i t   c o n c e r n s   t h e   m a n u -  

f a c t u r e   of   c a g e   7  wh ich   may  r e a d i l y   f o r m e d   and  m o u n t e d   i n  

p o s i t i o n   in  an  a u t o m a t i z e d   p r o c e s s ,   as  s t a t e d   as  t h e  

o b j e c t   o f   t h e   i n v e n t i o n .  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n ,   c a g e   7  i s  

i n t e g r a l l y   f o r m e d   w i t h   a n n u l a r   p o r t i o n s   12  e x t e n d i n g  

b e t w e e n   l e g s   9  so  as  to  s u r r o u n d   t h e   w i n d i n g s   1  of  t h e  

t r a n s f o r m e r .  

A n n u l a r   p o r t i o n s   12,  two  of  w h i c h   a r e   p r e f e r a b l y   p r o v i d e d  

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

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

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

known  m a n n e r .   As  cage   7  i s   made  of  a  f e r r o m a g n e t i c   m a t e r i a l ,  

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

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

With   t h e   s o l e   o p e r a t i o n   of  m o u n t i n g   r e t a i n e r   c age   7  i t   i s  

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

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

r i c   and  m a g n e t i c   f i e l d s .  



1.  An  S M T - t y p e   t r a n s f o r m e r   h a v i n g   a  f e r r i t e   c o r e   o n e  

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

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

p o r t i o n s   m i r r o r - s y m m e t r i c a l l y   j o i n e d   to  one  a n o t h e r ,  

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

(7)   f o r m e d   w i t h   a  t o p   s u r f a c e   (8)  a d a p t e d   to  c o o p e r a t e   w i t h  

one  p o r t i o n   (5)   of   s a i d   c o r e   ( 4 ) ,   a  p l u r a l i t y   of  l e g s   ( 9 )  

e x t e n d i n g   from  t h e   s i d e s   of   s a i d   t c p   s u r f a c e   and  h a v i n g  

f r e e   end  p o r t i o n s   ( 1 0 ,   11)  a d a p t e d   to  be  b e n t   i n t o   e n g a g e -  

ment   w i t h   the   o t h e r   p o r t i o n   (6)  cf   s a i d   c o r e ,   so  t h a t   t h e  

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

c a g e   b e t w e e n   s a i d   t o p   s u r f a c e   (8)  and  t h e   end  p o r t i o n s   o f  

s a i d   l e g s   ( 9 ) .  



2.  An  S M T - t y p e   t r a n s f o r m e r   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   r e t a i n i n g   c a g e   (7)   i s   made  o f  

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

a n n u l a r   p o r t i o n s   (12)   e x t e n d i n g   b e t w e e n   s a i d   l e g s   (9)  a n d  

f o r m i n g   a  s h o r t - c i r c u i t   w i n d i n g   a r o u n d   s a i d   w i n d i n g s   ( 1 )  

of  t he   t r a n s f o r m e r .  

3.  An  S M T - t y p e   t r a n s f o r m e r   as  c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   in  t h a t   the   f r e e   end  p o r t i o n s   of   s a i d   l e g s   ( 9 )  

a r e   f o r m e d   w i t h   t a b s   (10 ,   11)  a d a p t e d   to  be  b e n t   i n t c  

e r g a g e m e n t   w i t h   s a i d   c o r e   ( 4 ) .  
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