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Improvements  relating  to  apparatus  for  supplying  high  voltage  pulses. 
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An  ignition  system  is  provided  for  creating  a  contin- 
uous  stream  of  high  voltage  pulses  to  each  spark  plug  (8) 
over  a  predetermined  period  of  time  as  controlled  by  the 
distributor  (7).  Below  the  transformer  core  (1)  is  positioned 
a  switch  (6)  incorporating  a  plate  (9)  which  is  magnetically 
attracted  to  the  transformer  when  a  current  flows  through 
the  windings.  When  the  contacts  of  the  contact  breaker  (5) 
open,  the  supply  from  the  battery  (4)  to  the  transformer  is 
cut  off  so  that  the  switch  (6)  closes  under  the  bias  of  a 
spring  due  to  the  collapse  of  the  magnetic  field  created  in 
the  core.  Closure  of  the  switch  (6)  restors  the  circuit  from 
the  battery  (4)  to  the  primary  and  secondary  windings  (2, 
3)  of  the  transformer  and  thus  during  the  whole  period  that 
the  contact  breaker  (5)  is  open  the  switch  (6)  will  Intermit- 
tently  open  and  close,  resulting  in  the  application  of  a  rap- 
ld  series  of  high  tension  pulses  to  the  respective  spark 
plug  (8).  This  gives  greatly  improved  operating  characte- 
ristics  for  the  engine.  The  switch  (6)  can  be  isolated  from 
the  circuit  by  a  push  button  switch  if  desired. 



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

c r e a t e   s p a r k s   may  be  u s e d   f o r   i g n i t i o n   p u r p o s e s ,   s u c h   as  i n  

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

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

A  c o n v e n t i o n a l   i n t e r n a l   c o m b u s t i o n   e n g i n e   has   a n  

i g n i t i o n   s y s t e m   i n c o r p o r a t i n g   a  t r a n s f o r m e r   whose   h i g h  

t e n s i o n   s e c o n d a r y   c o i l   w i l l   c a u s e   a  s p a r k   to   be  f o r m e d  

a c r o s s   t h e   s p a r k   gap  o f   a  s p a r k   p l u g   when  t h e   p o w e r   s u p p l y  

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

f i e l d   c r e a t e d   by  t h e   p r i m a r y   c o i l   c o l l a p s e s .   Thus   t h e r e  

i s   a  c o n t a c t   b r e a k e r   w h i c h   a l t e r n a t e l y   makes   and  b r e a k s  

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

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

U n l e s s   t he   e n g i n e   i s   p r o p e r l y   t u n e d   s p a r k i n g   may  o c c u r  

a t   t h e   w r o n g   momen t   to   e n s u r e   c o r r e c t   b u r n i n g   of  t h e   f u e l  

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

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

b u r n e d   and  i s   p a s s e d   to   t h e   e x h a u s t ,   t h u s   w a s t i n g   f u e l  

and  c a u s i n g   p o l l u t i o n .   I m p r o v e d   f i r i n g   c h a r a c t e r i s t i c s  

c a n   be  a c h i e v e d   by  p r o v i d i n g   more   t h a n   one  s p a r k   p l u g  

f o r   e a c h   c y l i n d e r   b u t   t h i s   a d d s   to  t h e   c o s t   and  m a k e s  

t u n i n g   more  d i f f i c u l t .  



I t   i s   an  o b j e c t   o f   t h i s   i n v e n t i o n   t o   p r o v i d e  

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

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

e x c l u s i v e l y ,   i n   an  i n t e r n a l   c o m b u s t i o n   e n g i n e .  

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

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

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

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

c o n n e c t e d   to   or   i s   f o r m e d   by  a  m a g n e t i c a l l y   a t t r a c t i v e  

b o d y   a d j a c e n t   t h e   t r a n s f o r m e r   c o r e   so  t h a t   t h e   s w i t c h  

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

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

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

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

o c c u r r i n g   a c r o s s   t h e   s p a r k   gap  o f   t h e   s p a r k   p l u g   of   a n  

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

s y s t e m s ,   a  s u b s t a n t i a l l y   c o n t i n u o u s   s p a r k   w i l l   be  p r o d u c e d  

( i n   t h e   f o rm  of   a  v e r y   r a p i d   s e q u e n c e   o f   p u l s e s )   o v e r   a  

p r e d e t e r m i n e d   p e r i o d   o f   t i m e .   T h i s   w i l l   e n s u r e   t h a t  

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

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

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

f o r   o t h e r   p u r p o s e s   w h e r e   an  e f f e c t i v e l y   c o n t i n u o u s   s p a r k  

w o u l d   be  u s e f u l ,   f o r   e x a m p l e   an  i g n i t i o n   d e v i c e   f o r   a  g a s  

or   o i l   b u r n e r .  

Where   t h e   a p p a r a t u s   i s   to   be  u s e d   as  p a r t   o f  



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

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

c o n t a c t   b r e a k e r .   I f   t h e   c o n t a c t   b r e a k e r   i s   c o n n e c t e d   i n  

s e r i e s   w i t h   t h e   s w i t c h ,   t h e   c o n t a c t   b r e a k e r   w i l l   b e  

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

when  a  s p a r k   i s   r e q u i r e d   and  t h e   l e n g t h   of   t i m e   d u r i n g  

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

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

i n   t h e   c l o s e d   s t a t e .   The  c o n t a c t   b r e a k e r   c o u l d   be  o f  

t h e   c o n v e n t i o n a l   fo rm  w h e r e i n   a  r o t a t i n g   cam  o p e n s   a n d  

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

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

o p e n   as  i s   u s u a l .   A l t e r n a t i v e l y   t h e   c o n t a c t   b r e a k e r  

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

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

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

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

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

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

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

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

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

b r e a k e r   and  a l l o w   t h e   o p e r a t i n g   c u r r e n t   to   be  s u p p l i e d  

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

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

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



c o m b u s t i o n   e n g i n e .  

The  c o n t a c t   b r e a k e r   may  be  c o n n e c t e d   i n   p a r a l l e l  

w i t h   t h e   s w i t c h .   T h i s   e n a b l e s   t h e   c o n t a c t   b r e a k e r   t o  

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

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

w i l l   be  h e l d   o p e n   by  t h e   m a g n e t i c   f i e l d   i n d u c e d   i n   t h e  

t r a n s f o r m e r   b u t   when   t h e   c o n t a c t   b r e a k e r   o p e n s   t h e   c u r r e n t  

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

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

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

r a p i d   s e q u e n c e   of   p u l s e s .   T h i s   a r r a n g e m e n t   has   t h e  

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

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

T h u s   t h e   t i m i n g   may  be  a d j u s t e d   a c c u r a t e l y   and  t h e  

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

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

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

s w i t c h   may  i n c o r p o r a t e   an  i s o l a t i n g   s w i t c h   so  t h a t ,   w h e n  

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

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

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

s t a r t i n g   and   i t   may  of   c o u r s e   be  i s o l a t e d   s h o u l d   a  m a l -  

f u n c t i o n   o c c u r .   An  o v e r l o a d   f u s e   c o u l d   a l s o   be  i n c o r -  

p o r a t e d   i n   t h e   p a r a l l e l   c i r c u i t .  

The  s w i t c h ,   w h i c h   i s   to   be  o p e r a t e d   by  a  m a g n e t i c  

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



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

t r e m b l e r   s w i t c h ,   f o r   e x a m p l e .   A l s o   t h e   s w i t c h   c o u l d   b e  

an  e l e c t r o n i c   c i r c u i t   i n c o r p o r a t i n g   a  p h o t o c e l l ,   t h e  

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

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

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

u n i m p e d e d .   The  s w i t c h   w o u l d   n e e d   to   be  s u f f i c i e n t l y  

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

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

to   a  s p a r k i n g   p l u g .   Where  t h e   s w i t c h   e m p l o y s   o p e n i n g  

and  c l o s i n g   c o n t a c t s   i d e a l l y   a  c o n d e n s e r   w i l l   be  c o n n e c t e d  

i n   p a r a l l e l   w i t h   t h e   s w i t c h   to   m i n i m i s e   a r c i n g   at  t h e  

s w i t c h   c o n t a c t s .  

P r e f e r a b l y ,   h o w e v e r ,   t h e   s w i t c h   w i l l   c o m p r i s e   a  

p a i r   of  c o n t a c t s ,   one  of   w h i u h   i s   c a r r i e d   on  a  m o v a b l e  

s w i t c h   arm  and  i s   b i a s e d   i n t o   t h e   c l o s e d   p o s i t i o n  

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

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

a d j a c e n t   t h e   end  of   t h e   t r a n s f o r m e r   c o r e .   When  c u r r e n t  

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

m a g n e t i c   f i e l d   w i l l   be  i n d u c e d   i n   t he   t r a n s f o r m e r   c o r e  

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

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

r u p t i n g   t h e   s u p p l y   o f   c u r r e n t   to   t he   p r i m a r y   c o i l .   T h e  

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

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



r e s u l t i n g   i n   a  s p a r k   a c r o s s . .  t h e   s p a r k   gap  o f   a  s p a r k   p l u g  

and   at   t h e   same  t i m e   t h e   b o d y   c o n n e c t e d   t o   t h e   one  c o n t a c t  

o f   t h e   s w i t c h   w i l l   be  r e l e a s e d   t o   a l l o w   t h e   s w i t c h   t o  

c l o s e   and  c o m p l e t e   t h e   c i r c u i t   t h r o u g h   t h e   p r i m a r y   c o i l .  

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

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

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

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

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

p u l s e s   w i l l   be  s u p p l i e d   to  t h e   s p a r k   p l u g   r e s u l t i n g   i n   a  

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

The  i n v e n t i o n   a l s o   e x t e n d s   t o  a   u n i t   f o r   c o n v e r t -  

i n g   an  e x i s t i n g   t r a n s f o r m e r   to   c r e a t e   a p p a r a t u s   of   t h i s  

i n v e n t i o n   as  h e r e i n b e f o r e   d e f i n e d ,   t h e   u n i t   c o m p r i s i n g  

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

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

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

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

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

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

The  i n v e n t i o n   may  be  p e r f o r m e d   i n   v a r i o u s   w a y s  

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

F i g u r e   1  i l l u s t r a t e s   an  i g n i t i o n   s y s t e m   f o r   a n  

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

to   t h i s   i n v e n t i o n ;   a n d  



F i g u r e   2  i l l u s t r a t e s   an  a l t e r n a t i v e   i g n i t i o n  

s y s t e m   of  t h e   i n v e n t i o n .  

The  d e v i c e   o f   F i g u r e   1  i n c o r p o r a t e s   a  t r a n s f o r m e r  

h a v i n g   a  c o r e   1,  p r i m a r y   w i n d i n g   2  and  s e c o n d a r y   w i n d i n g   3 .  

The  p r i m a r y   w i n d i n g   2  i s   c o n n e c t e d   to   a  p o w e r   s u p p l y   4  

t h r o u g h   a  c o n t a c t   b r e a k e r   d e v i c e   5  and  a  s w i t c h   6.   T h e  

s e c o n d a r y   w i n d i n g   3  i s   c o n n e c t e d   t h r o u g h   a  c o n v e n t i o n a l  

d i s t r i b u t o r  7   to  s p a r k   p l u g s   8  i n   t h e   c y l i n d e r s   of   a n  

i n t e r n a l   c o m b u s t i o n   e n g i n e .  

When  t h e   s w i t c h   o f   c o n t a c t   b r e a k e r   5  i s   i n   t h e  

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

1  w h i c h   a t t r a c t s   a  p l a t e   9  o f   m a g n e t i c a l l y   a t t r a c t i v e  

m a t e r i a l   w h i c h   i s   a t t a c h e d   t o   an  arm  10  c a r r y i n g   one  o f  

t h e   c o n t a c t s   11  o f   t h e   s w i t c h   6  and  p i v o t e d   a t   12 .   T h e  

arm  10  i s   n o r m a l l y   b i a s e d   by  a  s p r i n g   ( n o t   shown)   so  a s  

to   c l o s e   t h e   c o n t a c t s   11  and  13  of   t h e   s w i t c h   6.   W h e n  

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

w i n d i n g   2  i s   i n t e r r u p t e d   and  t h e   h i g h  v o l t a g e   g e n e r a t e d  

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

f i e l d   i n   t h e   c o r e   1  i s   p a s s e d   to   one  of   t h e   s p a r k   p l u g s   8  

t h r o u g h   t h e   d i s t r i b u t o r   7 .   C o l l a p s e   of   t h e   m a g n e t i c  

f i e l d   a l l o w s   t h e   c o n t a c t s   11  and  13  to   c l o s e   a g a i n   a n d  

t h e   s e q u e n c e   i s   r e p e a t e d   a t   a  v e r y   r a p i d   r a t e   d u r i n g   t h e  

t i m e   t h a t   t h e   c o n t a c t   b r e a k e r   5  i s   c l o s e d ,   so  t h a t   a  

s e q u e n c e   of   h i g h   v o l t a g e   p u l s e s   i s   s u p p l i e d   to   t h e   o n e  

s p a r k   p l u g   8 .   A  c o n d e n s o r   14  i s   c o n n e c t e d   i n   p a r a l l e l  



a c r o s s   t h e   s w i t c h   6  to   s u p p r e s s   a r c i n g   a c r o s s   t h e   c o n t a c t s  

11  and  1 3 .  

The  c o n t a c t   b r e a k e r   d e v i c e   5  c a n   c o m p r i s e   a  

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

on  a  cam  f o l l o w e r   a t t a c h e d   t o   a  c o n t a c t   arm  b i a s e d   by  a  

s p r i n g   so  t h a t   t h e   c o n t a c t s   w i l l   n o r m a l l y   be  o p e n .   A s  

e a c h   l o b e   of   t h e   cam  o p e r a t e s   on  t h e   cam  f o l l o w e r   t h e  

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

t h e   s u p p l y   s o u r c e   4  and  t h e   p r i m a r y   w i n d i n g s   2  to   t h e  

s w i t c h   6  s h o w n   i n   F i g u r e   1 .   The  l e n g t h   o f   t i m e   d u r i n g  

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

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

s e q u e n c e   o f   s p a r k s   a re   a p p l i e d   to   one  o f   t h e   s p a r k   p l u g s  

8)  w i l l   d e p e n d   u p o n   t h e   l e n g t h   o f   t h e   cam  f o l l o w e r  

s u r f a c e   of   t h e   cam  f o l l o w e r .  

As  an  a l t e r n a t i v e   t h e   c o n t a c t   b r e a k e r   d e v i c e   5  

c o u l d   be  r e p l a c e d   by  t h e   d e v i c e   o f   a  p h o t o c e l l   and  a  

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

p a s s   t h r o u g h   to   t h e   p h o t o c e l l   so  as  to   c o m p l e t e  t h e  

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

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

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

of   t h e   s l o t .  

I n   t h e   a l t e r n a t i v e   a r r a n g e m e n t   i l l u s t r a t e d   i n  

F i g u r e   2,  t h e   s w i t c h   6  i s   c o n n e c t e d   i n   p a r a l l e l   w i t h  

t h e   c o n t a c t   b r e a k e r   5  and  t h e   c o n d e n s o r   14  i s   c o n n e c t e d  



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

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

An  i s o l a t i n g   s w i t c h   15  e n a b l e s   t h e   s w i t c h   6  to   be  b r o u g h t  

i n t o   u se   as  and  when  r e q u i r e d   or   to   be  i s o l a t e d   i f   a  

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

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

of   t h e   c o n t a c t   b r e a k e r   5.  A  t r i p   f u s e   16  w i l l   a l l o w   f o r  

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

a  w a r n i n g   l i g h t   on  t h e   d a s h b o a r d   of   t h e   v e h i c l e .   W i t h  

t h i s   c i r c u i t ,   when  t h e   c i r c u i t   b r e a k e r   s w i t c h   i s   i n   t h e  

c l o s e d   p o s i t i o n   t h e   s w i t c h   6,  w h i c h   w i l l   be  h e l d   i n   t h e  

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

c u r r e n t   f l o w i n g   t h r o u g h   t h e   p r i m a r y   c o i l   2,  w i l l   b e  

b y - p a s s e d .   H o w e v e r   when  t h e   c i r c u i t   b r e a k e r   s w i t c h   o p e n s  

t h e   c u r r e n t   t h r o u g h   t h e   c o i l   2  w i l l   be  i n t e r r u p t e d   r e s u l t -  

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

of   a  s p a r k   i n   one  of   t h e   s p a r k   p l u g s   8,  and  c l o s u r e   o f  

t h e   s w i t c h   6.   The  s w i t c h   6  w i l l   t h e n   o p e n   and  c l o s e  

i n t e r m i t t e n t l y ,   t h u s   c a u s i n g   a  s e q u e n c e   of   s p a r k s   i n   t h e  

s p a r k   p l u g   8  u n t i l   s u c h   t i m e   as  t h e   c i r c u i t   b r e a k e r   s w i t c h  

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

t h a t   t h e   i s o l a t i n g   s w i t c h   15  c o u l d   be  l i n k e d  w i t h  .  t h e   c h o k e  

of   a  v e h i c l e   so  t h a t   t h e   s w i t c h   6  i s   o n l y   e f f e c t i v e   d u r i n g  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   s w i t c h   6  c o u l d  

be  r e p l a c e d   by  a  p h o t o c e l l   w h i c h   w o u l d   be  o p e r a t e d   b y  



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

t h e   p h o t o c e l l   as   t h e   p l a t e   9  i s   i n t e r m i t t e n t l y   a t t r a c t e d  

to   t h e   t r a n s f o r m e r   c o r e   1.   T h i s   w o u l d   r e m o v e   t h e   p o s s i b -  

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

F i g u r e   3  i l l u s t r a t e s   how  t h e   c i r c u i t   of   F i g u r e  

2  m i g h t   a p p e a r   in   t h e   a c t u a l   l a y o u t   o f   t h e   i g n i t i o n  

s y s t e m   of   a  v e h i c l e .   F o r   c l a r i t y ,   t h e   r o t o r   a rm  of   t h e  

d i s t r i b u t o r  7   h a s   b e e n   o m i t t e d   t o   show  c l e a r l y   t h e  

c o n t a c t   b r e a k e r   d e v i c e   5  o p e r a t e d   by  a  c a m  1 9 .   T h i s  

F i g u r e   a l s o   i l l u s t r a t e s   how  an  a u x i l i a r y   c a p a c i t o r   2 0  

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

c a p a c i t o r   14  in   t h e   c o n v e n t i o n a l   i g n i t i o n   s y s t e m   i s   o f  

t o o   s m a l l   a  v a l u e   f o r   t h e   m o d i f i e d   c i r c u i t .  

A  c o n v e n t i o n a l   v e h i c l e   i g n i t i o n   s y s t e m   m a y  

r e a d i l y   be  a d a p t e d   t o   t h e   f o r m   i l l u s t r a t e d   in   F i g u r e   2  

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

p a r a l l e l   c i r c u i t   of   t h e   s w i t c h   6 ,   i s o l a t i n g   s w i t c h   1 5  

and   f u s e   16  a c r o s s   t h e   c o n t a c t   b r e a k e r   5  and   a t t a c h i n g  

t h e   s w i t c h   6  a s s e m b l y   a d j a c e n t   t h e   end   of   t h e   t r a n s f o r m e r  

c a s i n g   1 7 .   Thus   t h e   s w i t c h   6  w i t h   i t s   a s s o c i a t e d   m a g n e t -  

i c a l l y   a t t r a c t i v e   p l a t e   9  c o u l d   be  h o u s e d   w i t h i n   a  

c a s i n g   e x t e n s i o n   18  ( s h o w n   in  d a s h e d   o u t l i n e d )   w h i c h   i s  

a d a p t e d   t o   c l i p   o n t o   t h e   e x i s t i n g   c a s i n g   17 .   The  f u s e  

16  and   i s o l a t i n g   s w i t c h   15  c o u l d   be  p o s i t i o n e d   w h e r e  

r e q u i r e d .   W i t h   t h e   a r r a n g e m e n t   shown   in   F i g u r e   1  t h e  

s w i t c h   6  a n d   a s s o c i a t e d   p a r t s   t o g e t h e r   w i t h   t h e   c o n d e n s e r  

14  c o u l d   be  h o u s e d   in   t h e   c a s i n g   e x t e n s i o n   18  c l i p p e d  



o n t o   t h e   c a s i n g   17 .   A g a i n   a  c i r c u i t   c o u l d   r e a d i l y   b e  

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

Where   a  c o m p l e t e   i g n i t i o n   s y s t e m   i s   b e i n g   i n s t a l l e d  

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

t h e   s w i t c h   6  p o s i t i o n e d   t h e r e b e l o w   w i t h i n   a  s i n g l e  

c a s i n g   c o u l d   be  s u p p l i e d .  

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

p l a t e   9  may  be  m o d i f i e d ,   as  i l l u s t r a t e d   i n   F i g u r e   3,  so  a s  

to   be  w i t h i n   t h e   m a i n   c a s i n g   17  and  a d j a c e n t   t h e   c e r a m i c  

c o r e   21  o f   t h e   c o r e   1,  a  p i n   22  a t t a c h e d   t o   t h e   p l a t e   9  

p a s s i n g   i n t o   a  h o l e   i n  t h e   c o r e   21  t o   a c t   as  a  b e a r i n g  

m e m b e r   as  t h e   p l a t e   9  m o v e s .   B i a s i n g   o f   t h e   p l a t e   9  

away  f rom  t h e   c o r e   1  ( t o   c a u s e   c l o s u r e   of   t h e   s w i t c h   6 )  

i s   a c h i e v e d   b y  a   r e s i l i e n t   p a d   23,   s u c h   as  of   s o r b o  

r u b b e r .   B e c a u s e   t h e   p l a t e   9  i s   much  c l o s e r   to  t he   c o r e   1 

i n   t h i s   a r r a n g e m e n t ,   a  s t r o n g   c l o s i n g   b i a s ,   by  t he   pad   2 3 ,  

can   be  p r o v i d e d   to   e n s u r e   p o s i t i v e   c l o s u r e   of   t he   s w i t c h  

6  and  a  r e d u c t i o n   i n   p o s s i b l e   a r c i n g .  

T h i s   a p p a r a t u s   can   h a v e   many  u s e s ,   some  of  w h i c h  

a re   m e n t i o n e d   a b o v e .   A d d i t i o n a l l y   i t   c o u l d   be  u s e d   t o  

p r o v i d e   a  c o n t i n u o u s   f l a m e   ( t h e   s p a r k )   f o r   t h e   p u r p o s e  

of   i g n i t i n g   v a r i o u s   m a t e r i a l s   or   f u e l s   o r ,   f o r   e x a m p l e ,  

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



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

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

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

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

b o d y   a d j a c e n t   t h e   t r a n s f o r m e r   c o r e   so  t h a t   t h e   s w i t c h   p a r t  

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

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

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

2 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  f o r   use   i n   t h e  

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

p r i m a r y   c o i l   c i r c u i t   w i l l   i n c l u d e   a  c o n t a c t   b r e a k e r   and  m e a n s  

f o r   c o n n e c t i o n   to   a  v o l t a g e   s o u r c e .  

3 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   2,  w h e r e i n   t h e  

c o n t a c t   b r e a k e r   i s   c o n n e c t e d   i n   s e r i e s   w i t h  t h e   s w i t c h ,   t h e  

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

d u r i n g   t h e   p e r i o d   when  a  s p a r k   i s   r e q u i r e d .  

4 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   t h e  

c o n t a c t   b r e a k e r   i s   c o n s t r u c t e d   so  t h a t   a  r o t a t i n g   cam  o p e n s  

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

f o l l o w e r   w i l l   c a u s e   t h e   c o n t a c t s   to   c l o s e .  

5.   A p p a r a t u s   a c c o r d i n g   t o   c l a i m   3,  w h e r e i n   t h e  

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

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

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



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

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

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

6 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   2  i n c o r p o r a t i n g  

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

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

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

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

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

7 .   A p p a r a t u s   a c c o r d i n g   to   any  one  o f   c l a i m s   2  

to   6,  w h e r e i n   t h e   c o n t a c t   b r e a k e r   i s   c o n n e c t e d   i n   p a r a l l e l  

w i t h   t h e   s w i t c h .  

8 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   t h e  

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

an  i s o l a t i n g   s w i t c h   so  t h a t ,   when  t he   i s o l a t i n g   s w i t c h   i s  

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

m a n n e r .  

9 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m  7   or   c l a i m   8 ,  

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

c i r c u i t .  

1 0 .   A p p a r a t u s   a c c o r d i n g   to  any  one  of   c l a i m s   1 

to   9,  w h e r e i n   t h e   s w i t c h   w h i c h   i s   to  be  o p e r a t e d   by  a  

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

a  r e e d   s w i t c h ,   m e r c u r y   s w i t c h   or   t r e m b l e r   s w i t c h .  

11 .   A p p a r a t u s   a c c o r d i n g   to   c l a i m   10,   w h e r e i n   a  

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



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

12 .   A p p a r a t u s   a c c o r d i n g   t o   any   one  of   c l a i m s   1 

to   9,   w h e r e i n   t h e   s w i t c h   i s   an  e l e c t r o n i c   c i r c u i t   i n c o r p o r a t i n g  

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

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

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

or   u n i m p e d e d .  

13 .   A p p a r a t u s   a c c o r d i n g   t o   any   one  of   c l a i m s   1 

t o   9,  w h e r e i n   t h e   s w i t c h   c o m p r i s e s   a  p a i r   o f   c o n t a c t s ,   o n e  

of   w h i c h   i s   c a r r i e d   on  a  m o v a b l e   s w i t c h   arm  and  i s   b i a s e d  

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

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

a t t r a c t i v e   d i s c   p o s i t i o n e d   a d j a c e n t   t h e   end   of   t h e   t r a n s f o r m e r  

c o r e .  

14 .   A  u n i t   f o r   c o n v e r t i n g   an  e x i s t i n g   t r a n s f o r m e r  

to   p r o v i d e   a p p a r a t u s   a c c o r d i n g   t o   c l a i m   1,  t h e   u n i t   c o m p r i s i n g  

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

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

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

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

a t t r a c t i v e   b o d y   w i l l   l i e   i n   t h e   a x i a l   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   c o r e .  
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