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©  Apparatus  in  spark  generators. 
Ignition  apparatus,  e.g.  for  oil  burners,  comprising  an 

oscillator  circuit  (20)  to  which  is  connected  a  transformer 
with  a  primary  (7,8)  and  a  secondary  circuit  (12),  the 
secondary  circuit  being  connected  to  spark  electrodes 
(13,14).  The  oscillator  circuit  is,  for  example,  connected  to  an 
AC  mains  (1,2)  via  a  rectifier  (5)  so  that  when  a  rectified 
half-wave  occurs  there  is  operating  voltage  for  the  oscillator 
(20)  which  starts  high-frequency  spark  generation.  The 
transformer  is  implemented  such  that  close  coupling  exists 
between  a  primary  winding  part  (7)  and  the  secondary 
winding  (12)  and  that  there  is  also  close  coupling  between  a 
second  primary  winding  path  (8)  and  a  winding  (16)  controll- 
ing  an  oscillation  energy  circuit.  The  second  primary  winding 
path  (8)  and  the  feed-back  winding  (16)  are  geometrically 
arranged  laterally  on  the  transformer  core  (9)  in  relation  to 
the  primary  winding. 



In  c o n n e c t i o n   wi th   e . g .   o i l   b u r n e r s   i t   i s   u s u a l   f o r   i g n i t i n g  

t h e   b u r n e r   f l a m e   to  a r r a n g e   a  s p a r k i n g   u n i t   w i t h   s p a r k i n g  

e l e c t r o d e s   l o c a t e d   in  t he   f l a m e   s e c t i o n   of  t he   b u r n e r .   S u c h  

i g n i t i o n   e l e c t r o d e s   were   e a r l i e r   c o n n e c t e d   to   a  t r a n s f o r m e r  

c o u p l e d   to  m a i n s   v o l t a g e ,   i . e .   i g n i t i o n   s p a r k s   were   o b t a i n e d  

w i t h   a  f r e q u e n c y   s y n c h r o n o u s   w i t h   t h e   m a i n s   f r e q u e n c y .   I t   w a s  

n e c e s s a r y   to  d i m e n s i o n   such   i g n i t i o n   t r a n s f o r m e r s   so  t h a t   t h e y  

c o u l d   w i t h s t a n d   an  open   s p a r k   c i r c u i t   as  w e l l   as  one  t h a t   i s  

s h o r t - c i r c u i t e d ,   and  in  p r a c t i c e   t h i s   r e s u l t e d   in  l a r g e   h e a v y  

c o r e   d i m e n s i o n s .  

I t   i s   a  g e n e r a l   d e s i r e   to   c o n t r o l   t h e   i g n i t i o n   s e q u e n c e   s o  

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

i n s u l a t i o n   on  t he   s e c o n d a r y   s i d e   may  be  k e p t   w i t h i n   r e a s o n a b l e  

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

c i r c u i t   to  s h o r t - c i r c u i t i n g .   A  number   of  s o l u t i o n s   have  b e e n  

p r o p o s e d ,   wh ich   i n c l u d e   t he   a r r a n g e m e n t   of  t r a n s i s t o r -  

c o n t r o l l e d   o s c i l l a t i o n   c i r c u i t s .   A  t y p i c a l   such   a r r a n g e m e n t  

has   been  d e s c r i b e d   in  t he   N o r w e g i a n   p a t e n t   p u b l i c a t i o n   No.  

125  113.   The  d i s a d v a n t a g e   w i t h   such   known  a r r a n g e m e n t s   i s   i n  

g e n e r a l   t h a t   t h e y   a r e   t oo   c o m p l e x   in  t h e i r   i m p l e m e n t a t i o n ,   a n d  

f u r t h e r m o r e   t h e y   s t i l l   need   t h e   t r a n s f o r m e r   p a r t   i t s e l f   to  b e  

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

t h o s e   which   a r e   r e q u i r e d   f o r   i n i t i a t i n g   t h e   s p a r k i n g   s e q u e n c e  

i t s e l f .   In  p r a c t i c e   t h e r e   a r e   a  number   of  i n s u l a t i o n   p r o b l e m s  

in  c o n j u n c t i o n   wi th   s u c h   t r a n s f o r m e r s   or  t h e   a l t e r n a t i v e   o f  

h a v i n g   an  i n p u t   v o l t a g e   s t a b i l i z e r ,   and  i t   i s   n a t u r a l l y  

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

i n c r e a s e d   p r o d u c t   c o s t s .   The  f u n c t i o n   of  s u c h   a p p a r a t u s   i s  

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

a l t e r n a t i n g   c u r r e n t   ( A . C . )   m a i n s   t h e s e   a r e   a l l o w e d   to  c o n t r o l  

t he   s p a r k   i n t e r v a l ,   d u r i n g   each   s p a r k   i n t e r v a l ,   t he   s p a r k s  

o b t a i n i n g   a  f r e q u e n c y   e q u a l   to  t he   o s c i l l a t i o n   f r e q u e n c y   of  a n  

o s c i l l a t o r   i n c l u d e d   in  t h e   c i r c u i t .   T h i s   means   t h a t   t h e  

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



s t a r t e d   as  soon   as  a  h a l f   p e r i o d   has  r i s e n   to  a  g i v e n   l e v e l ,  

w h e r e b y   s p a r k s   a r e   f o r m e d   f rom  the   s e c o n d a r y   s i d e   of  a  t r a n s -  

f o r m e r   as  long  as  t h e   c o n d i t i o n s   c r e a t e d   by  t he   h a l f   p e r i o d s  

a r e   p r e s e n t .   I t   i s   n a t u r a l l y   p o s s i b l e   to  f e e d   such   an  a r r a n g e -  

ment  w i th   pu re   d i r e c t   c u r r e n t   ( D . C . ) .  

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  i m p r o v e m e n t   of  t h e   t y p e s  

of  a p p a r a t u s   m e n t i o n e d   a b o v e ,   and  as  w i l l   be  u n d e r s t o o d ,  

v o l t a g e s   fo r   t he   o p e n ,   i . e .   b r o k e n ,   c i r c u i t   can  be  k e p t   w i t h i n  

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

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

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

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

d o e s   not   r e s u l t   in  i n j u r i o u s   a c t i o n   on  t h e   p a r t i c i p a t i n g  

c i r c u i t   c o m p o n e n t s .  

The  c h a r a c t e r i z i n g   f e a t u r e s   of  the   p r e s e n t   i n v e n t i o n   a r e  

a p p a r e n t   f rom  t he   f o l l o w i n g   c l a i m s .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l  

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

F i g u r e   1  i s   a  s c h e m a t i c   d i a g r a m   of  an  a p p a r a t u s   in  a c c o r d a n c e  

w i t h   t he   i n v e n t i o n .  

F i g u r e   2  i l l u s t r a t e s   a  p r a c t i c a l   s t r u c t u r e   of  t h e   t r a n s f o r m e r  

i n c l u d e d   in  t h e   c i r c u i t .  

Two  i n t e r f e r e n c e - s u p p r e s s i n g   choke   c o i l s   or   c h o k e s   3 ,4   a r e  

c o n n e c t e d   to  t h e   t e r m i n a l s   1,  2  in  an  A.C.  m a i n s .   In  s e r i e s  

w i t h   t he   choke   3  t h e r e   i s   c o n n e c t e d   a  r e c t i f i e r   5  in  c o m -  

m u n i c a t i o n   w i th   an  i n t e r f e r e n c e - s u p p r e s s i n g   c a p a c i t o r   6,  t h e  

o t h e r   end  of  which   i s   c o n n e c t e d   to  t he   f r e e   end  of  t h e   c h o k e  

4.  The  r e c t i f i e r   5  i s   in  s e r i e s   w i th   a  p r i m a r y   w i n d i n g  

c o m p r i s i n g   two  p a r t s   7 , 8   of  an  i g n i t i o n   t r a n s f o r m e r   9,  a n  

o s c i l l a t i n g   c i r c u i t   c a p a c i t o r   10  b e i n g   c o n n e c t e d   r i g h t   a c r o s s  

bo th   p r i m a r y   w i n d i n g s ,   t h e   f r e e   end  of  t he   w i n d i n g   p a r t   8  a l s o  

b e i n g   c o n n e c t e d   to  an  o s c i l l a t i o n   e n e r g y   g e n e r a t i n g   c i r c u i t   11 

f o r m i n g   p a r t   of  an  o s c i l l a t o r ,   as  w i l l   be  made  c l e a r   l a t e r .  



The  c i r c u i t   11  is  in  c o m m u n i c a t i o n   w i t h   the   c h o k e  4  a n d  t h e  

c a p a c i t o r   6,  t h u s   f o r m i n g   one  p a t h   in  t he   c i r c u i t   of  t h e  

a p p a r a t u s .   The  i g n i t i o n   t r a n s f o r m e r   9  is   p r o v i d e d   w i th   a 

s e c o n d a r y   w i n d i n g   12  which   is   in  c o m m u n i c a t i o n   w i t h   e l e c t r o d e s  

1 3 , 1 4   f o r m i n g   a  s p a r k   gap  15.  A  f e e d - b a c k   c o i l   16  fo r   c o n -  

t r o l l i n g   t h e   c i r c u i t   11  is  a l s o   a s s o c i a t e d   wi th   t he   i g n i t i o n  

t r a n s f o r m e r   c o r e ,   t he   c o i l   16  b e i n g   in  c u r r e n t   s u p p l y i n g  

c o n n e c t i o n   w i t h   t he   r e c t i f i e r   5  v i a   a  r e s i s t o r   17  and  a  

f u r t h e r   r e s i s t o r   18,  at   the   c o n n e c t i o n   p o i n t   b e t w e e n   t h e  

r e s i s t o r s   17  and  18  t h e r e   b e i n g   c o n n e c t e d   a  c a p a c i t o r   19  w h i c h  

is   in  c o m m u n i c a t i o n   w i t h   t he   c h o k e   4.  The  e l e m e n t s   1 9 - 1 6  

w i t h i n   t he   d a s h e d   l i n e   20  form  t h e   o s c i l l a t o r   of  t h e   c i r c u i t .  

The  d e v i c e   o p e r a t e s   in  the  f o l l o w i n g   w a y : -  

I t   i s   a s s u m e d   t h a t   a  p o s i t i v e   AC  h a l f - w a v e   o c c u r s   a t   t h e  

t e r m i n a l   1,  r e s u l t i n g   in  t h a t   c u r r e n t   b e g i n s   to  f l o w   t h r o u g h  

t h e   r e c t i f i e r   5,  t h u s   a l l o w i n g   t h e   o s c i l l a t o r   c i r c u i t   20  to  b e  

fed  wi th   c u r r e n t .   When  the   v o l t a g e   has   r e a c h e d   a  g i v e n   v a l u e ,  

p a r t l y   d e t e r m i n e d   by  t h e   r i s i n g   v o l t a g e   to   the   c i r c u i t   11,   t h e  

o s c i l l a t i o n   s e q u e n c e   is  s t a r t e d ,   i . e .   t he   o s c i l l a t o r   b e g i n s   t o  

o p e r a t e ,   which   means  t h a t   c u r r e n t   p u l s e s   a re   f o r m e d   t h r o u g h  

t h e   p r i m a r y   w i n d i n g s   7  and  8,  in  t u r n   r e s u l t i n g   in  s p a r k  

j u m p i n g   b e t w e e n   t h e   e l e c t r o d e s   1 3 , 1 4   in  t he   s p a r k   gap  1 5 .  

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

as  long  as  t h e   r e c t i f i e d   AC  h a l f   p e r i o d   has   a  s u f f i c i e n t  

v o l t a g e   v a l u e .   The  s p a r k   s e q u e n c e s   w h i c h   c o n s e q u e n t l y   o c c u r   a t  

t h e   s p a r k   gap  15  c o m p r i s e s   s p a r k   s h o w e r s   t a k i n g   p l a c e   a t  

i n t e r v a l s .  

As  w i l l   be  c l e a r l y   s e e n ,   t he   p r i m a r y   w i n d i n g   is  d i v i d e d   i n t o  

two  p a r t   w i n d i n g s   7 , 8   which  a r e   g e o m e t r i c a l l y   s e p a r a t e d   a n d  

c o u p l e d   in  s e r i e s .   I t   s h o u l d   be  n o t e d   h e r e   t h a t   t h e   p r i m a r y  

w i n d i n g   p a r t  7   is   s t r o n g l y   m a g n e t i c a l l y   c o u p l e d   to  t h e  

s e c o n d a r y   w i n d i n g   12  w h i l e   t h e   p r i m a r y   w i n d i n g   p a r t   8  i s  

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

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

p a r t   8  and  t he   p r i m a r y   w i n d i n g   12.  Such  a  s t a t e   of  c o u p l i n g  

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



F i g u r e   2,  bu t   t h i s   w i l l   be  e x p l a i n e d   in  d e t a i l   l a t e r .   T h e  

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

o s c i l l a t i o n   c i r c u i t   i n c l u d i n g   the   p r i m a r y   w i n d i n g   p a r t s   7 , 8  

t o g e t h e r   w i t h   t he   l o a d   on  the   s e c o n d a r y   w i n d i n g   12  and  t h e  

c a p a c i t o r   10.   T h i s   o s c i l l a t i o n   c i r c u i t ,   by  g e o m e t r i c a l   c o n -  

d i t i o n s ,   i s   such   t h a t   t he   r e v e r s e   v o l t a g e   t o w a r d s   e . g .  

t r a n s i s t o r s   in  t he   c i r c u i t   11  is   k e p t   a t   a  s u i t a b l e   l e v e l   f o r  

a l l   l o a d i n g s   in  q u e s t i o n ,   i . e .   s u b s t a n t i a l l y   c o n s t a n t ,   a n d  

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

s u i t a b l e   l oad   d e p e n d e n c e ,   i . e .   i t   can  be  k e p t   u n d e r   c o n t r o l  

fo r   an  open  c i r c u i t .   T h e r e   is   f u r t h e r m o r e   a c h i e v e d   t h a t   t h e  

f e e d - b a c k   w i n d i n g   w i l l   be  i n d e p e n d e n t   of  load   to  a  s u b s t a n t i a l  

e x t e n t .  

The  d i v i d e d   p r i m a r y   w i n d i n g   a l s o   r e s u l t s   in  t h a t   t h e   o u t p u t  

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

d u r i n g   t h e   h a l f   p e r i o d   of  t h e   m a i n s   f r e q u e n c y ,   wh ich   m e a n s  

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

e a r l y   s t a g e   of  t h e   v o l t a g e   h a l f   p e r i o d   and  i s   t h e r e a f t e r   k e p t  

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

s p a r k i n g   s e q u e n c e   a  s e r i e s   of  s p a r k   v o l t a g e s   o c c u r   which   a r e  

so  c l o s e   to  each   o t h e r   in  t i m e   t h a t   s p a r k   gap  i o n i s a t i o n   d o e s  

not   n o r m a l l y   h a v e   t i m e   to  c e a s e ,   r e s u l t i n g   in  t h e   o c c u r r e n c e  

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

the   o s c i l l a t o r   i s   in  o p e r a t i o n .  

For  an  open  c i r c u i t   n o t h i n g   much  f u r t h e r   t h a n   a  n o r m a l   v o l t a g e  

c r e s t   i s   c o n s e q u e n t l y   o b t a i n e d   fo r   s p a r k   i n i t i a t i o n ,   and  t h i s  

is  s o m e t h i n g   s i g n i f y i n g   a  l a r g e   a d v a n t a g e   in  r e l a t i o n   t o  

p r e v i o u s   c i r c u i t s   of  t h i s   t y p e ,   in  wh ich   the   s p a r k   v o l t a g e  

r o s e   in  t i m e   w i t h   t h e   g r o w t h   of  t h e   ma ins   v o l t a g e .   T h i s  

r e s u l t e d   in  t h a t   v e r y   h igh   v o l t a g e   s e q u e n c e s   were   g e n e r a t e d  

fo r   an  open  c i r c u i t ,   which   in  t u r n   a f f e c t e d   t he   i n s u l a t i o n  

c o n d i t i o n s   f o r   t he   s e c o n d a r y   c i r c u i t   u n f a v o u r a b l y .   F u r t h e r -  

more ,   t h e   r e v e r s e   v o l t a g e s   in  t he   c i r c u i t   11  were   up  to  t h r e e  

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

which   of  c o u r s e   m e a n t   d u r a b i l i t y   p r o b l e m s   for   t h e   c o m p o n e n t s  

in  p r e v i o u s   s t r u c t u r e s .  



0 1 6 7 5 1 0  
I t   has   been   found   d u r i n g   m e a s u r e m e n t s   on  the   p a r t i a l   p r i m a r y  
w i n d i n g   8  t h a t   f o r   a  n o r m a l l y   p r o g r e s s i n g   s p a r k i n g   s e q u e n c e  

b o t h   t h e   w i n d i n g s   7  and  8  a r e   in  p h a s e .   For  an  open  c i r c u i t ,  

i . e .   a  l a r g e   d i s t a n c e   b e t w e e n   t he   e l e c t r o d e s   13  and  14  so  t h a t  

no  s p a r k   can  o c c u r ,   the   p h a s e   r e l a t i o n s h i p   is  a l t e r e d ,   t h e  

i n n e r   p r i m a r y   t o g e t h e r   w i th   b u i l t - i n   c a p a c i t a n c e s   in  t he   c o i l  

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

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

t o t a l   o u t p u t   v o l t a g e   and  t he   r e v e r s e   v o l t a g e   to  t h e   c i r c u i t  

1 1 .  

In  p r a c t i c e   to  o b t a i n   t he   d e s i r e d   r e s u l t   t he   i g n i t i o n   t r a n s -  

f o r m e r   in  one  e m b o d i m e n t   is   b u i l t   as  is   a p p a r e n t   f rom  F i g u r e  

2.  On  a  c o r e   9  of  a  m a g n e t i c a l l y   c o n d u c t i v e   m a t e r i a l ,   e . g .  

f e r r i t e   or  t h e   l i k e ,   t h e r e   i s   a r r a n g e d   a  long  w i n d i n g   c l o s e l y  

c o u p l e d   to  t he   c o r e   and  e x t e n d i n g   s u b s t a n t i a l l y   a l o n g   t h e  

e n t i r e   l e n g t h   of  t he   c o r e ,   t h i s   w i n d i n g   b e i n g   the   w i n d i n g   7  i n  

t h e   d i a g r a m   a c c o r d i n g   to  F i g u r e   1.  Onto   t he   w i n d i n g   7  t h e r e   i s  

a r r a n g e d   a  w i n d i n g   b o b b i n   c a r r y i n g   t h e   s e c o n d a r y   w i n d i n g   1 2 ,  

wh ich   l e n g t h w i s e   in  r e l a t i o n   to  t h e   c o r e   o n l y   t a k e s   up  a b o u t  

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

l a t e r a l l y   in  r e l a t i o n   to  t h e   s e c o n d a r y   w i n d i n g   12  t h e r e   i s  

a r r a n g e d   t h e   p a r t   w i n d i n g   8,  w h i c h   i s   t h u s   s i t u a t e d   o u t s i d e  

the   w i n d i n g   7.  The  f e e d - b a c k   w i n d i n g   16  is  a r r a n g e d   to   o n e  

s i d e   of  t h e   p a r t   w i n d i n g   8.  In  t h e   p r a c t i c a l   e m b o d i m e n t   t h e  

r e l a t i o n s h i p   b e t w e e n   the   w i n d i n g s   7  and  8  is   such  t h a t   t h e  

w i n d i n g   8  has   a b o u t   h a l f   t h e   t u r n s   of  t he   w i n d i n g   7.  By  t h e  

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

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

w i n d i n g s   which   a r e   n e c e s s a r y   f o r   a c h i e v i n g   the  f u n c t i o n  

d e s c r i b e d   a b o v e .   I t   was  s t a t e d   in  t h e   i n t r o d u c t i o n   t h a t   t h e  

p r i m a r y   w i n d i n g   p a r t   7  was  to   be  in  c l o s e   m a g n e t i c   i n t i m a c y  

c o u p l e d   w i t h   t he   s e c o n d a r y   w i n d i n g   12  and  t h i s   i s   c l e a r l y  

a p p a r e n t   f rom  F i g u r e   2.  F u r t h e r m o r e ,   t he   w i n d i n g s   8  and  16  a r e  

to  be  c l o s e l y   i n t i m a t e   w i t h   e a c h   o t h e r   w h i l e   the   w i n d i n g   8  i s  

l e s s   c l o s e l y   i n t i m a t e   wi th   t h e   s e c o n d a r y   w i n d i n g   12.  With  t h e  

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

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

at   t he   s p a r k   gap ,   i . e .   in  r e s p o n s e   to  t he   c u r r e n t   c o n d i t i o n s  



in  t h e   s e c o n d a r y   w i n d i n g   1 2 .  

The  i n v e n t i o n   can  of  c o u r s e   be  i m p l e m e n t e d   in  many  w a y s ,   b u t  

what   is   e s s e n t i a l   is   t h a t   t he   p r e v i o u s l y   m e n t i o n e d   d e g r e e s   o f  

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

m a i n t a i n e d   and  t h e   i m p l e m e n t a t i o n   in  F i g u r e   2  is  o n l y   to  b e  

r e g a r d e d   as  an  e x a m p l e .  



1.  A p p a r a t u s   in  s p a r k   g e n e r a t o r s ,   in  wh ich   t he   s p a r k  

g e n e r a t i n g   c i r c u i t s   c o m p r i s e   an  o s c i l l a t o r   i n  

c o m m u n i c a t i o n   w i th   a  s p a r k   v o l t a g e   t r a n s f o r m e r ,  

c  h a r  a c t  e  r  i  z e d   in  t h a t   t h e   p r i m a r y   w i n d i n g  

of  t he   t r a n s f o r m e r   (9)  i n c l u d e s   two  w i n d i n g s   ( 7 , 8 )  

c o n n e c t e d   in  s e r i e s ,   of  which   t he   f i r s t   (7)  is   c l o s e l y  

c o u p l e d   to  t he   s e c o n d a r y   w i n d i n g   (12)   w h i l e   t h e   s e c o n d  

(8)  is   c l o s e l y   c o u p l e d   to  a  f e e d - b a c k   w i n d i n g   (16)   i n  

t h e   o s c i l l a t o r   ( 2 0 ) ,   and  l o o s e l y   c o u p l e d   to  t he   s e c o n d a r y  

w i n d i n g   ( 1 2 ) ,   w h e r e b y   o p e r a t i o n a l   v o l t a g e s   in  t h e  

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

w h i c h   v a r y   to  a  s u b s t a n t i a l   e x t e n t .  

2.  A p p a r a t u s   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   t h e   d e g r e e   o f  

c o u p l i n g   b e t w e e n   t h e   d i f f e r e n t   w i n d i n g s   ( 7 , 8 , 1 2 , 1 6 )  

is   c a u s e d   by  g e o m e t r i c   o r i e n t a t i o n   ( F i g u r e   2)  a n d  

d i m e n s i o n i n g   r e l a t i v e   each   o t h e r   and  r e l a t i v e   t he   c o r e  

( 9 ) .  

3.  A p p a r a t u s   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   t h e   f i r s t   w i n d i n g   ( 7 )  

on  t h e   p r i m a r y   s i d e   e x t e n d s   a l o n g   t h e   c o r e   (9)  and  a l o n g  
t h e   s e c o n d a r y   w i n d i n g   (12)   as  w e l l   as  t h e   s e c o n d  

p r i m a r y   w i n d i n g   (8)  and  t h e   f e e d - b a c k   w i n d i n g   ( 1 6 ) .  

4.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   c h a  r  a c t  e  r  i  z e d   in  t h a t   t h e  

s e c o n d a r y   w i n d i n g   (12)   and  the   s e c o n d   w i n d i n g   (8)  on  t h e  

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

o t h e r   ( s e e   F i g u r e   2 ) .  



5.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   4 ,  

c  h a r  a c t  e r  i  z e d   in  t h a t   t h e   t he   f e e d - b a c k  

w i n d i n g   (16)   i s   a r r a n g e d   l a t e r a l l y   to  t he   s e c o n d   w i n d i n g  

(8)  of  t he   p r i m a r y   s i d e   and  r e m o t e   f rom  t h e   s e c o n d a r y  

w i n d i n g   ( 1 2 ) .  

6.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   c  h a  r  a c t  e r  i  z e d   in  t h a t   t he   c o r e  

(9)  is   e l o n g a t e   ( F i g u r e   2)  and  t h a t   t h e   f i r s t   w i n d i n g  

(7)  of  t he   p r i m a r y   s i d e   i s   wound  in  c l o s e   a s s o c i a t i o n  

w i t h   t he   c o r e   (9)  and  e x t e n d s   a l o n g   a  s u b s t a n t i a l   p o r t i o n  

of  the   c o r e   l e n g t h ,   t h a t   t he   s e c o n d a r y   w i n d i n g   (12)   i s  

wound  on  to  s a i d   f i r s t   w i n d i n g   and  e x t e n d s   a l o n g   a  

p o r t i o n   t h e r e o f ,   and  in  t h a t   on  the   r e m a i n i n g   p o r t i o n   o f  

t h e   f i r s t   w i n d i n g   t h e r e   a r e   wound  the   s e c o n d   w i n d i n g   ( 8 )  

of  the   p r i m a r y   s i d e   and  t h e   f e e d - b a c k   w i n d i n g   ( 1 6 ) .  

7.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   c  h a  r  a c t  e r  i  z e d   in  t h a t   t h e   f i r s t  

w i n d i n g   (7)  of  t h e   p r i m a r y   s i d e   has  s u b s t a n t i a l l y   d o u b l e  

as  many  t u r n s   as  t he   s e c o n d   w i n d i n g   ( 8 ) .  

8.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   c  h a  r  a c t  e  r  i  z e d   in  t h a t   t h e   p r i m a r y  

w i n d i n g s   ( 7 , 8 )   a r e   i n c l u d e d   in  t he   c u r r e n t   s u p p l y   p a t h  

( F i g u r e   1)  of  t h e   o s c i l l a t o r   ( 2 0 ) .  

9.  A p p a r a t u s   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g  

c l a i m s ,   c  h a r  a c t  e r  i  z e d   in  t h a t   p r i m a r y   a n d  

s e c o n d a r y   s i d e s   fo rm  a  v o l t a g e   l i m i t i n g   o s c i l l a t i o n  

c i r c u i t   ( 7 , 8 , 1 2 )   f o r   an  open  s p a r k   c i r c u i t .  
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