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©  A  fit-on  type  attachment  ring  assembly  for  an  engine  spark  plug  unit. 

©  The  assembly  in  positioned  on  the  spark  plug  between 
the  latter  and  a  cylinder  cover  of  an  internal  combustion  @ 
engine  and  comprises  a  ring  (1)  having  an  internal  annular 
groove  {lb)  for  reception  of  a  dust-preventing  fine  wire 
gauze  net  strip  (3)  overlapped  at  its  ends  and  at  least  one 
radial  air  passage  (2)  extending  through  the  inner  wall  of  the 
annular  groove.  The  assembly  also  comprises  a  hollow 
cylinder  (4)  mechanically  coupled  with  the  ring  and  having 
integral  outwardly  extending  end  flanges  (4a,  4c)  and  at  least 
one  air  passage  (5)  extending  through  the  cylindrical  wall 
thereof.  The  ring  and  hollow  cylinder  are  made  of  a  base 
metal,  e.g.  copper,  and  the  ring  has  a  surface  layer  of  a 
precious  metal,  e.g.  nickel  on  at  least  the  outer  surfaces  at 
both  its  ends  contacting  the  inside  surfaces  of  the  end 
flanges  of  the  hollow  cylinder.  The  assembly  provides  a 
spark  spreading  electromagnetic  effect  at  spark  electrodes  of 
the  plug  and  a  small  supply  of  a  secondary  air  from  outside 
and  through  thread  gaps  between  the  spark  plug  and  the 
engine  cylinder  cover  and  towards  the  spark  electrodes  at 
the  instance  of  fuel-air  mixture. 
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T h e   assembly  in  positioned  on  the  spark  plug  between 
the  latter  and  a  cylinder  cover  of  an  internal  combustion 
engine  and  comprises  a  ring  (1)  having  an  internal  annular 
groove  (16)  for  reception  of  a  dust-preventing  fine  wire 
gauze  net  strip  (3)  overlapped  at  its  ends  and  at  least  one 
radial  air  passage  (2)  extending  through  the  inner  wall  of  the 
annular  groove.  The  assembly  also  comprises  a  hollow 
cylinder  (4)  mechanically  coupled  with  the  ring  and  having 
integral  outwardly  extending  end  flanges  (4a,  4c)  and  at  least 
one  air  passage  (5)  extending  through  the  cylindrical  wall 
thereof.  The  ring  and  hollow  cylinder  are  made  of  a  base 
metal,  e.g.  copper,  and  the  ring  has  a  surface  layer  of  a 
precious  metal,  e.g.  nickel  on  at  least  the  outer  surfaces  at 
both  its  ends  contacting  the  inside  surfaces  of  the  end 
flanges  of  the  hollow  cylinder.  The  assembly  provides  a 
spark  spreading  electromagnetic  effect  at  spark  electrodes  of 
the  plug  and  a  small  supply  of  a  secondary  air  from  outside 
and  through  thread  gaps  between  the  spark  plug  and  the 
engine  cylinder  cover  and  towards  the  spark  electrodes  at 
the  instance  of  fuel-air  mixture. 



T h i s   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 d   f i t - o n   t y p e  
a t t a c h m e n t   r i n g   a s s e m b l y   to  be  d e t a c h a b l y   f i t t e d   to  a  

c o n v e n t i o n a l   e n g i n e   i g n i t i o n   p l u g   u n i t .  

V a r i o u s   a t t e m p t s   h a v e   b e e n   made  among  t h o s e   s k i l l e d  

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

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

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

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

c o m b u s t i o n   e f f i c i e n c y .  

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

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

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

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

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

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

r i n g   a s s e m b l y   f o r   an  e n g i n e   s p a r k   p l u g   u n i t   and  to  b e  

p o s i t i o n e d   b e t w e e n   t h e   l a t t e r   and  a  c y l i n d e r   c o v e r   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 ,   c h a r a c t e r i z e d   by  a  c o m b i -  

n a t i o n   of  a  r i n g   h a v i n g   an  i n t e r n a l   a n n u l a r   g r o o v e   f o r  

r e c e p t i o n   of  a  d u s t - p r e v e n t i n g   f i n e   w i r e   g a u z e   n e t   a n d  



at   l e a s t   one  r a d i a l   a i r   p a s s a g e   e x t e n d i n g   t h r o u g h   t h e  

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

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

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

end  f l a n g e s   and  a t   l e a s t   one  a i r   p a s s a g e   e x t e n d i n g  

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

a  s u r f a c e   l a y e r   of   a  p r e c i o u s   m e t a l   f o r m e d   on  a t   l e a s t  

t h e   o u t e r   s u r f a c e s   a t   i t s   b o t h   ends   c o n t a c t i n g   t he   i n s i d e  

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

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

a t   s p a r k   e l e c t r o d e s   of   t h e   p l u g   and  a  s m a l l   s u p p l y   o f  

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

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

t h e   s p a r k   e l e c t r o d e s   a t   t h e   i n s t a n c e   of  f u e l - a i r   m i x t u r e .  

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

g o l d ,   s i l v e r ,   n i c k e l ,   c o b a l t   or  n i c k e l - c o b a l t .   H o w e v e r ,  

o t h e r   s i m i l a r   p r e c i o u s   m e t a l   or  m e t a l s   may  a l s o   be  u s e d .  

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

or  b r o n z e .  

P r e f e r a b l y ,   t h e   n e t   i s   in   t h e   f o rm  of  a  s t r i p  

o v e r l a p p e d   a t   i t s   e n d s .  

As  s e e n   f r o m   t h e   f o r e g o i n g ,   t h e   a t t a c h m e n t   r i n g  

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

p r e f e r a b l y   made  of   c o p p e r ,   g u n - m e t a l ,   b r o n z e   or  t h e   l i k e , ,  

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

on  e a c h   of  i t s   end   s u r f a c e s .   In   p r a c t i c e ,   h o w e v e r ,   t h e  

w h o l e   e x p o s e d   s u r f a c e s   of  t h e   r i n g   may  be  c o a t e d  w i t h   t h e  

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

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

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

as  c o p p e r   and  f o r m e d   w i t h   r a d i a l l y ,  o u t w a r d l y   e x t e n d i n g  

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

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

of  t h e   r i n g   t h e r e b y   f o r m i n g   two  e l e c t r o s t a t i c   v o l t a g e -  



g e n e r a t i n g   c o u p l e s ,   c o p p e r   and  n i c k e l   as  an  e x a m p l e .  

T h i s   s t a t i c a l   m i n o r   v o l t a g e   g e n e r a t e s   and  m a i n t a i n s  

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

i g n i t i o n   e l e c t r o d e s ,   so  as  to  s p r e a d   ou t   t h e   i g n i t i o n  

s p a r k s   when  t h e   t h e s e   e l e c t r o d e s   a r e   p e r i o d i c a l l y   d i s -  

c h a r g e d .   T h i s   s p a r k - s p r e a d i n g   e f f e c t   l e a d s   e f f e c t i v e l y  

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

to  our   k n o w l e d g e .  

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

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

p a s s a g e   l e a d i n g   f rom  o u t s i d e   to  t h e   m a t i n g   t h r e a d   g a p s  
b e t w e e n   t h e   p l u g   ma le   t h r e a d s   and  t h e   c y l i n d e r   c o v e r  

f e m a l e   t h r e a d s   w h i c h   f i n e   t h r e a d   g a p s   fo rm  a  k i n d   of  a i r  

p a s s a g e .   When  t h e   f u e l - a i r   m i x t u r e   i s   i g n i t e d   w i t h  

e l e c t r i c a l   s p a r k s ,   i t   i s   b e l i e v e d   t h a t   a  vacuum  i s  

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

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

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

p a s s a g e s   and  p l u g   t h r e a d   gaps   t o w a r d s   t h e   s p a r k   e l e c t r o d e s .  

T h i s   s e c o n d a r y   a i r   a c t s   as  a  k i n d   of  i g n i t o n   c a t a l y z e r  

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

e f f i c i e n c y .   The  a m o u n t   of  s e c o n d a r y   a i r   i n d u c e d   i n t o  

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

i s   b e l i e v e d   to  be  0 . 0 1  -   0 .03%  of  t h e   p r i m a r y   c o m b u s t i o n  

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

By  a t t a c h i n g   t h e   a t t a c h m e n t   r i n g   in   a  f i t - o n   m a n n e r  

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

w i l l   be  r e d u c e d .   As  an  e x a m p l e , , w h e n   t h e   h e i g h t   of  t h e  

a t t a c h m e n t   r i n g   a m o u n t s   to  2 . 5  -   3  mm,  t h e   c o m p r e s s i o n  

r a t i o   r e d u c t i o n   may  be  in   t he   o r d e r   of  0 . 5 .   T h e o r e t i c a l l y ,  

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

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

i n g   m a n n e r .  

W h i l 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 s   a r e   d e s i g n e d   f o r  



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

i n f e r i o r   and  t h u s   g i v e   r i s e   to   f r e q u e n t   k n o c k i n g s .   W i t h  

use   of  t h e   a t t a c h m e n t   r i n g ,   h o w e v e r ,   t h e s e   e n g i n e   k n o c k i n g s  

may  be  r e d u c e d   to  a  p o s s i b l e   m i n i m u m .   On  t he   o t h e r   h a n d ,  

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

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

r i n g   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   and   on  a c c o u n t   of  b e s t  

c o n d i t i o n s   of  f u e l   c o m b u s t i o n   a t t a i n a b l e   w i t h   use   o f  

t h e   a t t a c h m e n t   r i n g .   By  t h e   u se   of  t h e   a t t a c h m e n t   r i n g ,  

t h e   f u e l   c o n s u m p t i o n   e f f i c i e n c y   c o u l d   a m o u n t   t o  7  -   11%.  

N O  a n d   t h e   l i k e   e x h a u s t   gas   t r o u b l e s   h a v e   i n   a d d i t i o n  

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

The  i n v e n t i o n   w i l l   now  be  more   p a r t i c u l a r l y  

d e s c r i b e d ,   by  way  of  e x a m p l e ,   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 ,   w h e r e i n : -  

F i g u r e   1  i s   an  e x p l o d e d   p e r s p e c t i v e   v iew  of  t h r e e  

m a i n   c o n s t i t u e n t   e l e m e n t s   of  a  p r e f e r r e d   e m b o d i m e n t   o f  '  

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

i n v e n t i o n ,  

F i g u r e   2 ,  ( I ) ,   ( I I )   and  ( I I I ) ,   r e p r e s e n t   t h r e e  

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

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

F i g u r e   3  i s   a  p e r s p e c t i v e   v i e w   of   t h e   c o m p l e t e d  

r i n g   a s s e m b l y ,  

F i g u r e   4  i s   an  e l e v a t i o n a l   v i e w   of  a  s p a r k   p l u g  

u n i t   f i t t e d   w i t h   t h e   r i n g   a s s e m b l y   shown  i n   F i g u r e s   1  -   3 ,  

a n d  

F i g u r e   5  i s   an  e x p l o d e d   s u b s t a n t i a l l y   s e c t i o n a l  

v i e w ' o f   t h e   p l u g   r i n g   a s s e m b l y   f o r   t h e   e x p l a n a t i o n   o f  

t h e   g e n e r a t i o n   of  s t a t i c   e l e c t r i c a l   v o l t a g e s   so  as  t o  

p r o v i d e   a  s p a r k   s p r e a d i n g - o u t   e f f e c t .  

In   F i g u r e   1 ,  n u m e r a l   1  r e p r e s e n t s   a  r i n g  

made  of  a  b a s e   or  i m p e r f e c t   m e t a l   s u c h   as  c o p p e r ,   b r o n z e , ,  

gun  m e t a l   or  t h e   l i k e   and  c o a t e d   w i t h   a  p r e c i o u s   m e t a l  



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

t h e   l i k e .   In  p r a c t i c e ,   h o w e v e r ,   n i c k e l ,   c h r o m i u m   o r  

n i c k e l - c h r o m i u m   a l l o y   or  d o u b l e   l a y e r ,   may  be  u s e d   f o r  

e c o n o m i c a l   r e a s o n s .   The  o u t e r   s u r f a c e   i s   s e r r a t e d   o r  

t h e   l i k e   as  a t   1a,   t h e r e b y   p r o v i d i n g   a  f r i c t i o n a l   t o u c h  

to  t h e   o p e r a t o r ' s   f i n g e r .  

On  t h e   i n s i d e   s u r f a c e   of  t h e   r i n g   1,  t h e r e  

i s   p r o v i d e d   an  a n n u l a r   g r o o v e   1b,  t h e r e b y   p r o v i d i n g  

u p p e r   and  l o w e r ,   i n w a r d l y   p r o j e c t i n g   f l a n g e s   1c  and  1 d .  

A  p l u r a l i t y   of  r a d i a l   o p e n i n g s   2  a r e   d r i l l e d   t h r o u g h  

t h e   i n n e r   w a l l   of  t h e   a n n u l a r   g r o o v e   1b,  and  the   o p e n i n g s  

2  w i l l   s e r v e   as  s e c o n d a r y   a i r   i n t r o d u c t i n g   p a s s a g e s  
f rom  o u t s i d e ,   as  w i l l   be  more   f u l l y   s e t   f o r t h .  

T h e r e   i s   g e n e r a l l y   b e t w e e n   2  and  8  of  s a i d   o p e n i n g s  

2,  a l t h o u g h   o n l y   one  may  be  p r o v i d e d   u n d e r   c e r t a i n  

c i r c u m s t a n c e s .  

N u m e r a l   3  r e p r e s e n t s   a  f i n e - m e s h , ,   w i r e   g a u z e   n e t  

s t r i p   w h i c h   can  be  i n t r o d u c e d   i n t o   t h e   a n n u l a r   g r o o v e  
1b  in   a  s l i g h t l y   o v e r l a p p e d   m a n n e r   a t   i t s   e n d s .   T h e  

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

i n h e r e n t   r e s i l i e n c e   of  t h e   w i r e   g a u z e   n e t . 3   w h i c h   i s   m a d e ,  

p r e f e r a b l y ,   of  s t a i n l e s s   s t e e l .  

N u m e r a l   4  r e p r e s e n t s   a  f l a n g e d   c y l i n d e r   to  b e  

c o u p l e d   w i t h   t h e   r i n g   p r o p e r   1.  T h i s   f l a n g e d   c y l i n d e r  

4  i s   a l s o   made  of  b a s e   m e t a l ,   p r e f e r a b l y   c o p p e r .   At  t h e  

b o t t o m   end ,   t h i s   c y l i n d e r   4  i s   f o r m e d   w i t h   an  o u t w a r d l y  

p r o j e c t i n g   b o t t o m   f l a n g e   4a .   One  or  more   r a d i a l   o p e n i n g s  

5  a r e   d r i l l e d   t h r o u g h   t h e   c y l i n d r i c a l   p o r t i o n   of  t h e  

c y l i n d e r   4  a t   a  p o s i t i o n   b e t w e e n   i t s   ends   t h e s e   r a d i a l  

o p e n i n g s   s e r v i n g   as  p a r t   of   an  a i r   i n t r o d u c i n g   p a s s a g e  
in   s e r v i c e .  

T h e s e   t h r e e   e l e m e n t s   1,  3  and   4  a r e   s u b - a s s e m b l e d  

t o g e t h e r ,   as  shown  in   F i g u r e   2  a t   ( I )   and  ( I I )   and  t h e n ,  

t h e   u p w a r d l y   p r o j e c t i n g   end  p o r t i o n   4b  of  t h e   f l a n g e d  



h o l l o w   c y l i n d e r   4  i s   b e n t   u n d e r   p r e s s u r e   r a d i a l l y   a n d  

o u t w a r d l y ,   so  as  to  f o r m   an  u p p e r   f l a n g e ' 4 c ,   as  s h o w n  

a t   ( I I I )   of  F i g u r e   2,  as  w e l l   as  i n   F i g u r e   3,  in   w h i c h ,  

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

a t   1 a ' ,   w h i l e   in   F i g u r e   1,  t h e s e   s e r r a t i o n s   a r e   s h o w n  

in   d i a m o n d   c o n f i g u r a t i o n .  

I n   F i g u r e   4,  t h e   a t t a c h m e n t   r i n g   1  i s   d e t a c h a b l y  

f i t t e d   on  a  c o n v e n t i o n a l   i g n i t i o n   p l u g   6  c o m p r i s i n g  

an  u p p e r   c o n n e c t i o n   t e r m i n a l   6a  e l e c t r i c a l l y   c o n n e c t e d  

to  a  c e n t r e   e l e c t r o d e  ?   by  a  c e n t r e   e l e c t r o d e ,   n o t   s h o w n ,  

w h i c h   i s   s u p p o r t e d   by  a  c e r a m i c   s l e e v e   6b .   An  o p p o s i t e  

s p a r k   e l e c t r o d e   8  i s   a r r a n g e d   w i t h   i t s   t i p   end  a d j a c e n t  

to  t h e   c e n t r e   e l e c t r o d e   7 .  

The  s p a r k   e l e c t r o d e   8  i s   i n t e g r a l   w i t h   a  d e p e n d -  

i n g   m a l e   t h r e a d e d   m e t a l   s l e e v e   6c  w h i c h   i s   i n t e g r a l  

w i t h   a  n u t - a n d - r i n g   p o r t i o n   6 d .  

The  a t t a c h m e n t   r i n g   1  i s   d i r e c t l y   c o u p l e d   w i t h  

t h e   i g n i t i o n   p l u g   6  i n   an  t i g h t l y   c o n t a c t i n g   way  a t   t h e  

l o w e r   end  p o r t i o n   of  t h e   t h e   n u t - a n d - r i n g   p o r t i o n   6 d ,  

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

w a s h e r .  

F i g u r e   5  i s   an  e x p l o d e d   s c h e m a t i c   v i e w   of  s e v e r a l  

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

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

I n   F i g u r e   5,  n u m e r a l   6  r e p r e s e n t s   an  i g n i t i o n  

p l u g   as  b e f o r e ,   w h i l e   n u m e r a l   9  r e p r e s e n t s   a  r e l a t e d  

p a r t   of  an  e n g i n e   c y l i n d e r   c o v e r .  

When  t h e   m a i n   c o n s t i t u e n t   p a r t s   of  t h e   a t t a c h m e n t  

r i n g   1  a r e   c o m p o s e d   of  c o p p e r   and   t h e   s u r f a c e   c o a t i n g  

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

s t a t i c   e l e c t r o m o t i v e   f o r c e s :  



In   t o t a l ,   t h e   b a l a n c e   w i l l   b e :  

When  t h e   a t t a c h m e n t   r i n g   and  t h e   c y l i n d e r   c o v e r  

a r e   a t   2 0 0 ° C   u n d e r   t h e   s e r v i c e   c o n d i t i o n s   of   t h e   e n g i n e ,  

t h e   e l e c t r o m o t i v e  .   f o r c e   w i l l   be  6 . 1 2   mV.  T h i s   e l e c t r o -  

m o t i v e   f o r c e   w i l l   g e n e r a t e   e l e c t r o m a g n e t i c   f i e l d s  

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

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

F i g u r e   5.  The  f o r m a t i o n   of  e l e c t r o m a g n e t i c   f i e l d   B 

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

s e r v e   f o r   i n c r e a s i n g   t he   f u e l   c o m b u s t i o n   e f f i c i e n c y .  

A  and  A'  shown  i n   F i g u r e   5  r e p r e s e n t   o n l y   s c h e m a t i c a l l y  

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

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

s e c o n d a r y   a i r   i s   i n t r o d u c e d   f rom  o u t s i d e   t h r o u g h  

o p e n i n g s   2  and   5  and  t h r o u g h   t h e   i n s i d e   h o l l o w   s p a c e  
of  f l a n g e d   c y l i n d e r   4  and  f u r t h e r   t h r o u g h   t h e   s c r e w   g a p s  
b e t w e e n   t h e   p l u g   s c r e w   6c  and  c o r r e s p o n d i n g   f e m a l e   t h r e a d s  

in   t h e   e n g i n e   c y l i n d e r ,   no t   shown ,   and  i n t o   t h e   s p a c e  

a r o u n d   t h e   s p a r k   e l e c t r o d e s  7   and  8,  a t   t h e   v e r y   i n s t a n c e  

of  f u e l   c o m b u s t i o n   i n i t i a t i o n   s t a g e .   In   t h i s   c a s e ,   i t  

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



w i l l   o c c u r   to  t a k e   p l a c e   a r o u n d   t he   s p a r k   e l e c t r o d e s  

a t   t h e   moment   of  t h e   f u e l   i g n i t i o n .   A c c o r d i n g   to  o u r  

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

a m o u n t s   in   t h e   o r d e r   of   0 . 0 1  -   0 . 0 3 % ,   by  v o l u m e ,   of  t h e  

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

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

c o m b u s t i o n ,   b e c a u s e   t h e   i n c l u d e d   o x y g e n   gas   a c t s   as  a  

k i n d   of  c a t a l y z e r   in   t h e   c o m b u s t i o n   of  t h e   g a s e o u s  
m i x t u r e .  

The  i n s e r t i o n   of  t h e   i n v e n t i v e   a t t a c h m e n t   i n  

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

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

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

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

g a s o l i n e s   a r e   s o l d   and  a v a i l a b l e   on  t h e   m a r k e t .   I n  

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

to  e n g i n e   k n o c k i n g .  



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

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

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

by  a  c o m b i n a t i o n   of  a  r i n g   (1 )   h a v i n g   an  i n t e r n a l  

a n n u l a r   g r o o v e   (1b)   f o r   r e c e p t i o n   of  a  d u s t - p r e v e n t i n g  

f i n e   w i r e   g a u z e   n e t   (3)   and   a t   l e a s t   one  r a d i a l   a i r  

p a s s a g e   (2)   e x t e n d i n g   t h r o u g h   t h e   i n n e r   w a l l  o f   s a i d  

a n n u l a r   g r o o v e ,   and  a  h o l l o w   c y l i n d e r   (4)   made  of  a  

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

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

f l a n g e s   ( 4 a , 4 c )   and  at  l e a s t   one  a i r   p a s s a g e   (5)  e x t e n d i n g  

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

a  s u r f a c e   l a y e r   of  a  p r e c i o u s   m e t a l   f o r m e d   on  at  l e a s t  

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

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

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

a t   s p a r k   e l e c t r o d e s   of  t h e   p l u g   and  a  s m a l l   s u p p l y   of  a  

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

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

m i x t u r e .  

2.  The  a t t a c h m e n t   r i n g   a s s e m b l y   of  c l a i m   1,  c h a r a c t e r -  

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

s i l v e r ,   n i c k e l ,   c o b a l t   or   n i c k e l - c o b a l t .  

3.  The  a t t a c h m e n t   r i n g   a s s e m b l y   of  c l a i m   1  or  c l a i m  

2,  c h a r a c t e r i s e d   i n   t h a t   s a i d   b a s e   m e t a l   i s   c o p p e r ,   g u n -  
m e t a l   or  b r o n z e .  

4 .   The  a t t a c h m e n t   r i n g   a s s e m b l y   of  a n y o n e   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 s e d   i n   t h a t   t h e   n e t   (3)  i s  

i n   t h e   f o rm  of  a  s t r i p   o v e r l a p p e d   a t   i t s   e n d s .  
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