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©  A  spark  plug  with  a  ring-shaped  ground  electrode. 
Spark  plug  comprising  a  center  electrode  (21)  and  a 

ground  electrode  (22)  having  a  discharging  surface  designed 
into  a  hollow  round  frame. 



This  i n v e n t i o n   r e l a t e s   to  a   spark  plug,  p a r t i c u l a r l y ,   a  spark  p l u g  

with  a  r i n g - s h a p e d   ground  e l e c t r o d e .  

In  the  c o n v e n t i o n a l   spark  plug  (as  shown  in  f i g .   1  and  2),  t h a  

p o r t i o n   of  the  ground  e l e c t r o d e   9  under  the  c e n t e r   e l e c t r o d e   8  is  a  r e c -  

t a n g u l a r   p iece ;   between  the  two  e l e c t r o d e s ,   t he re   is  a  spark  gap  10 .  

Upon  spa rk ing ,   a  r e c t a n g l e - a h a p e d   d i scharge   11  wi l l   take  p lace .   A f t e r  

a  pe r iod   of  time,  the  d i s c h a r g i n g   su r face   of  the  ground  e l e c t r o d e   wi l l   be 

coated   with  ca rbonized   d e p o s i t s ,   and  th i s   is  p a r t i c u l a r l y   t rue  to  t h e  

t w o - s t r o k e   engine .   Usua l ly ,   the  e l e c t r o d e s   near  the  spark  gap  are  c o a t e d  

with  some  g r anu l a r   ca rbon ized   d e p o s i t s ,   which  may  r e s u l t   in  e n g i n e  

f a i l u r e   or  engine  unable  to  s t a r t ;   a l l   these  t r o u b l e s   would  put  the  u s e r  

to  i n c o n v e n i e n c e .  

In  view  of  the  a f o r e s a i d   drawbacks  of  the  c o n v e n t i o n a l   s p a r k  

plug,   the  i nven to r   has,  through  r epea ted   s t u d i e s   and  expe r i ences   and  

pe raona l   i n t e r e s t   in  the  a r t ,   developed  the  p r e sen t   i n v e n t i o n .  

The  prime  ob jec t   of  the  p resen t   i n v e n t i o n   is  to  provide  a  s p a r k  

plug  with  a  r i ng - shaped   ground  e l e c t r o d e   to  gene ra t e   a  s lope  type  o f  

d i s c h a r g i n g   spark.   Since  the  ground  e l e c t r o d e   forma  a  round  frame  o v e r  

the  cen te r   e l e c t r o d e ,   the re   w i l l ,   upon  exp los ion   t ak ing   p lace ,   be  a  

high  speed  a i r   stream  to  pass  through  the  gap  between  the  e l e c t r o d e s   t o  

clean  the  carbonized   d e p o s i t s   off  out  of  the  round  frame,  i . e . ,   s o m e t h i n g  

l i k e  a   washing  e f f e c t   to  p reven t   from  g e n e r a t i n g   g r a n u l a r   c a r b o n i z e d  

d e p o s i t s .  

There fo re ,   the  prime  f e a t u r e   of  the  p re sen t   i n v e n t i o n   is  t h e  

round  frame  on  the  ground  e l e c t r o d e ;   the  round  frame  has  a  gap,  and  t h e  

inner   d iameter   of  the  round  frame  ia  longer  than  tha t   of  the  c e n t e r  

e l e c t r o d e   so  as  to  genera te   a  slope  type  of  d i s c h a r g i n g   s p a r k .  



An  embodiment  of  the  i nven t ion   is  d e s c r i b e d   by  way  of  example  

with  r e f e r e n c e   to  drawings  a t t ached   as  f o l l o w a s  

Fig.  1  i l l u s t r a t e s   a  p a r t i a l   s e c t i o n a l   view  of  a  c o n v e n t i o n a l  

spark  p l u g .  

f i g .   2  is  a  bottom  view  of  the  spark  plug  shown  in  Fig.  1 .  

Fig,  3  is  a  p a r t i a l   side  and  s e c t i o n a l   view  of  the  spark  p l u g  

with  a  r i n g - s h a p e d   ground  e l e c t r o d e   in  the  p r e s e n t   i n v e n t i o n .  

f i g .  4   is  a  bottom  view  of  the  spark  plug  shown  in  Fig.  3 .  

Fig.  5  is  a  bottom  view  of  another   embodiment  of  the  spark  p l u g  

with  a  r i n g - s h a p e d   ground  e l e c t r o d e   in  the  p r e s e n t   i n v e n t i o n .  

Fig.  6  is  a  bottom  view  of  a  s t i l l   ano the r   embodiment  of  t h e  

spark  plug  with  a  r i n g - s h a p e d   ground  e l e c t r o d e   in  the  p r e sen t   i n v e n t i o n .  

Re fe r r i ng   to  Fig. 1  a n d   2,  there   ie  shown  a  c o n v e n t i o n a l   s p a r k  

plug,  which  mainly  comprises   a  cen te r   e l e c t r o d e   8  and a   ground  e l e c t r o d e  

9.  The  c en t e r   e l e c t r o d e   8  is  surrounded  with  i n s u l a t o r   2  with  f i l l i n g  

s t u f f s   3  t h e r e i n .   The  top  is  provided  with  a  t e r m i n a l   1;  ou t s ide   t h e  

i n s u l a t o r   2,  the re   is  mounted  a  ground  e l e c t r o d e   9,  which  extends  u n d e r  

the  t ip   of  the  c e n t e r   e l e c t r o d e   8  with  a  given  spark  gap  10.  The  bo t t om 

end  of  the  c en t e r   e l e c t r o d e   8  is  a  f l a t   and  smooth  s u r f a c e   12  w i t h o u t  

any  c rossed   t h r e a d s .   Upon  a  spark  tak ing   p lace   in  the  spark  gap,  t h e r e  

wi l l   be  a  r e c t e n g l e - s h a p e d   d i scharge   11.  Since  the  ground  e l e c t r o d e   9 

is  a  so l i d   p i ece ,   a  ca rbon ized   depos i t   as  a  r e s u l t   of  spa rk ing   i s  

usua l ly   d e p o s i t e d   on  the  d i s cha rg ing   s u r f a c e   of  the  ground  e l e c t r o d e   9 ;  

tha t   depos i t a   may  cause  abnormal  i g n i t i o n .  

R e f e r r i n g   to  Fig.  3  and  4,  there   is  shown  the  r i n g - s h a p e d   g round  

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

the  bottom  end  of  the  c en t e r   e l e c t r o d e   21  ie  p rovided   with  c r o s s e d  

threads   23,  while  the  end  of  the  ground  e l e c t r o d e   22  is  des igned  in to   a  

round  frame  24  with  a  gap  25  to  open  a  p o r t i o n   of  the  round  frame  t h a t  



is  oppos i te   to  the  ground  e l e c t r o d e   22.  The  inner   d iameter   of  the  r o u n d  

frame  24  is  longer   than  tha t   of  the  cen te r   e l e c t r o d e   21.  There  is  a  

spark  gap  26  between  the  cen te r   e l e c t r o d e   21  and  the  ground  e l e c t r o d e   2 2 .  

In  i g n i t i o n ,   the  spark  in  the  spark  gap  26  becomes  a  slope  type  of  s p a r k  

27.  During  e x p l o s i o n ,   the re   is  a  high  speed  a i r   stream  to  flow  t h r o u g h  

the  spark  gap  26.  In  tha t   moment,  the  ca rbon ized   d e p o s i t s   caused  by  t h e  

sparks  wi l l   flow,  t o g e t h e r   with  the  a i r   s tream  of  exp loa ion ,   out  of  t h e  

round  frame  24  wi thout   being  depos i t ed   on  the  d i scharge   s u r f a c e   of  t h e  

ground  e l e c t r o d e ;   in  o ther   words,  a  washing  e f f e c t   is  provided  in  t h e  

spark  plug.   The  gap  25  is  used  for  p r e v e n t i n g   the  t empera tu re   of  t h e  

ground  e l e c t r o d e   22  from  being  in to   focus  to  form  a  blockade  to  t e m p e r -  

a ture   c i r c u l a t i o n   so  as  to  have  the  high  t empera tu re   of  the  g r o u n d  

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

R e f e r r i n g   to  Fig.   5,  the re   is  shown  ano ther   embodiment  of  t h e  

p resen t   i n v e n t i o n ,   which  i nc ludes   a  c en t e r   e l e c t r o d e   31  and  a  g round  

e l e c t r o d e   33  with  c rossed   th reads   32,  but  the  inner   pe r i phe ry   of  t h e  

round  frame  of  ground  e l e c t r o d e   33  in  provided  wi th  a   number  saw  t e e t h  

34 .  

R e f e r r i n g   to  Fig.  6,  t he re   is  shown  a  s t i l l   another   embodiment  

of  the  p r e sen t   i n v e n t i o n ,   which  i nc ludes   a  cen te r   e l e c t r o d e   41  w i t h  

crossed   t h reads   42  on  top,  and  a  ground  e l e c t r o d e   43  f u r n i s h e d   w i t h  

s eve ra l   s a l i e n t   lugs  44  along  the  inner   pe r i phe ry   of  the  r o u n d - f r a m e .  

According  to  the  a f o r e s a i d   d e s c r i p t i o n s ,   the  improved  p o r t i o n  

of  a   spark  plug  in  the  p re sen t   i n v e n t i o n   is  merely  l im i t ed   to  t h e  

ground  e l e c t r o d e ,   but  tha t   l i m i t e d   improvement  wil l   su re ly   solve  t h e  

ca rbonized   d e p o s i t   problem  to  an  expected  e x t e n t ,   i . e . ,   i t   is  deemed 

as  being  an  advanced  and  p r a c t i c a l   spark  plug  without   doubt.   S i n c e  

there   has  been  no  s i m i l a r   product   being  found  in  some  r e l a t i v e   i n f o r -  

mation  and  in  the  markets  both  d o m e s t i c a l l y   and  abroad,   i t s   nove l ty   may 



conform  with  the  r e q u i r m e n t s   of  the  pa ten t   l a w .  

The  a f o r e s a i d   drawings  are  merely  served  as  embodiment  of  t h e  

p r e s e n t   i n v e n t i o n ,   but  should  not  be  cons t rued   as  a  l i m i t   to  t h i s   i n -  

v e n t i o n .   Any  embodiment  made  by  a  person  s k i l l e d   in  the  a r t   w i t h o u t  

d e v i a t i n g   from  the  concept  and  s p i r i t   of  th i s   i n v e n t i o n ,   even  with  minor 

m o d i f i c a t i o n   in  accordance  with  the  s t r u c t u r e   and  f e a t u r e s   what  a r e  

claimed  in  the  claims  of  t h i s   i n v e n t i o n ,   should  be  deemed  as  being  w i t h i n  

the  scope  of  t h i s   i n v e n t i o n .  



1.  A  spark  plug  with  a  r i n g - s h a p e d   ground  e l e c t r o d e ,   c o m p r i s i n g :  

a  c en t e r   e l e c t r o d e ,   which  may  be  r e f e r e d   to  as  the  f i r s t  

e l e c t r o d e   in  sa id   spark  p l u g ;  

a  ground  e l e c t r o d e ,   of  which  one  end  is  mounted  on  the  s p a r k  

plug  body,  and  which  way  b e  r e f e r r e d  t o   as  the  second  e l e c t r o d e ,   and  b e -  

tween  said  f i r s t   and  second  e l e c t r o d e s   the re   is  a  spark  gap;  and  the  main  

f e a t u r e   of  sa id   spark  plug  is  tha t   the  d i s c h a r g e   su r face   of  said  g round  

e l e c t r o d e   is  des igned  in to   a  r ing  shape,   i . e . ,   a  round  frame;  and  upon 

spark ing   and  e x p l o s i o n ,   a  high  speed  a i r   s t ream  wi l l   blow  the  c a r b o n -  

ized  d e p o s i t s   out  of  the  hollow  core  of  the  round  frame  of  said  g round  

e l e c t r o d e   wi thout   being  depos i t ed   on  the  d i s c h a r g e   su r face   of  t h e  

e l e c t r o d e s   so  as  to  i n c r e a s e   the  i g n i t i o n   e f f i c i e n c y .  

2.  A  spark  plug  with  a  r i n g - s h a p e d   ground  e l e c t r o d e   as  claimed  i n  

c l a i m   1,  wherein  sa id   round  frame  has  a  gap,  by  which  the  high  t e m p e r -  

a tu re   gene ra t ed   during  exp los ion   w i l l   not  focus  to  the  ground  e l e c t r o d e ;  

i . e . ,   the  heat  being  d i s s i p a t e d   through  a  r a d i a t i o n   board  p r o m p t l y .  

3.  A  spark  plug  with  a  r i n g - s h a p e d   ground  e l e c t r o d e   as  claimed  i n  

claim  1,  wherein  the  hollow  core  p o r t i o n   of  sa id   round  frame  of  t h e  

ground  e l e c t r o d e   may  be  a  genera l   c i r c l e ,   a  s a w - t o o t h - s h a p e d   c i r c l e ,   o r  

a  c i r c l e   with  s e v e r a l   s a l i e n t   lugs  so  as  to  i n c r e a s e   the  d i s c h a r g i n g  

paths  of  the  sparks   between  e l e c t r o d e s .  

4.  A  spark  plug  with  a  r i n g - s h a p e d   ground  e l e c t r o d e   c o n s t r u c t e d  

and  a r ranged   s u b s t a n t i a l l y   as  here in   d e s c r i b e d   with  r e f e r ence   to  any  o f  

the  f i g u r e s   of  the  d r a w i n g s .  
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