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©  Ignition  spark  plug  for  internal  combustion  engines,  particularly  motor  vehicle  engines. 
  The  spark  plug  is  of  a  type  in  which  the  assembly  of 
metal  body  (20)  and  ceramic  insulation  (10)  is  achieved  by 
means  of  rimming  the  body. 

According  to  the  invention,  the  finished  body  of  the 
spark  plug,  including  collar  (24)  of  reduced  thickness  (s)  is 
obtained  by  a  pressing  operation. 

Application :  spark  plugs  for  internal  combustion  en- 
gines,  especially  for  motor  vehicle  engines. 

Advantages :  the  stamped  body  provided  with  a  collar 
does  not  require  any  successive  turning  operation,  hence 
production  costs  are  reduced  due  to  savings  in  labor  and 
material. 



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

f o r   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 ,   p a r t i c u l a r l y   f o r   m o t o r  

v e h i c l e s ,   in  w h i c h   t h e   a s s e m b l y   b e t w e e n   m e t a l   body   a n d  

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

i t   i s   k n o w n ,   in   s p a r k   p l u g s   of  t h i s   t y p e   t h e   i n s u l a t i n g  

m a t e r i a l   i s   l o c k e d   in   t i g h t   s e a l   r e l a t i o n   on  t h e   i n s i d e  

of  t h e   body   by  means   of  r i m m i n g   t h e   t o p   end  of  t h e   b o d y  

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

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

i t s e l f .  

The  r i m m i n g   o p e r a t i o n   can   be  o b t a i n e d   e i t h e r   by  h o t   o r  

c o l d   w o r k i n g   b u t   in   any  c a s e ,   to   a c h i e v e   a  t i g h t   s e a l ,  

t h e   body   i s   p r o v i d e d ,   u n d e r   t h e   h e x a g o n ,   w i t h   an  a n n u l a r  

p a r t   of  r e d u c e d   s e c t i o n   r e f e r r e d   to   i n f r a   as  " c o l l a r "   t h e  

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

In  t h e   c a s e   of  r i m m i n g   by  h o t   w o r k i n g ,   t h e   b o d y  

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

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

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

A f t e r   r i m m i n g   t h e   body   c o o l s   and ,   in  s h r i n k i n g ,  

t h e   c o l l a r   e x e r t s   a  t i g h t e n i n g   a c t i o n   of  t h e   body   on  t h e  

i n s u l a t o r ,   t h e r e b y   e n s u r i n g   a  t i g h t   s e a l .  



In  t h e   c a s e   of  c o l d   r i m m i n g ,   on  t h e   o t h e r   h a n d ,  

t i g h t   s e a l i n g   i s   e n s u r e d   t h a n k s   to   t h e   p e r m a n e n t   p l a s -  

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

o p e r a t i o n .  

Wi th   t h e   known  f a b r i c a t i o n   t e c h n i q u e ,   t h e   c o l l a r  

i s   o b t a i n e d   in   t h e   a l r e a d y   p r e s s e d   m e t a l   body   by  e x t e r -  

n a l l y   m a c h i n i n g   t h e   body   a t   a  p o i n t   b e l o w   t h e   h e x a g o n .  

The  m a c h i n i n g   makes   i t   p o s s i b l e   to   o b t a i n   an  a n n u l a r  

u n d e r c u t   in   t h e   b o d y ,   b u t   m a i n l y   to   o b t a i n   a  c o l l a r   o f  

v e r y   a c c u r a t e   t h i c k n e s s .  

The  p a r t   of  t h e   body   c o m p r i s e d   b e t w e e n   t h e   c o l l a r  

and  t h e   e x t e r n a l   s e a t   m a i n t a i n s   i n s t e a d   a  g r e a t e r   t h i c k -  

n e s s   to   p r o v i d e   a  r e s t i n g   s u r f a c e   f o r   t h e   body   on  the   e n -  

g i n e ,   by  means   of  a  g a s k e t .  

T h e r e f o r e ,   in   a d d i t i o n   to   t h e   p r e s s i n g   o p e r a t i o n ,  

t h e   body   r e q u i r e s   a d e q u a t e   and  s u c c e s s i v e   f i n i s h i n g ,   i . e .  

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

t h e   s p a r k   p l u g .  

The  p u r p o s e   of  t h i s   i n v e n t i o n   i s   to   p r o v i d e   a  s p a r k  

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

q u i r e   a d d i t i o n a l   t u r n i n g   of  t h e   b o d y ,   t h e r e b y   a f f o r d i n g   a  

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

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

a c h i e v e d   w i t h   a  s p a r k   p l u g   t h e   f i n i s h e d   body  of  w h i c h ,  i n   a l l  

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



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

body   in  w h i c h   t h e   o u t e r   d i a m e t e r   of  t h e   c o l l a r   i s   e q u a l  

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

c o l l a r   and  t h e   o u t e r   r e s t   s e a t   of  t h e   body   and  in   w h i c h  

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

of  c o n v e n t i o n a l   s p a r k   p l u g s ,   w h i c h   c o n t r i b u t e s   s u b s t a n -  

t i a l l y   to   d e t e r m i n e   t h e   t h i c k n e s s   of  t h e   c o l l a r   i t s e l f .  

In  t h i s   m a t t e r ,   t h e   f a b r i c a t i o n   c o s t   of  t h e   s p a r k  

p l u g   i s   a p p r o x i m a t e l y   30  p e r c e n t   l o w e r   b e c a u s e   t h e   o n l y  

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

now  p o s s i b l e   b e c a u s e   t h e   o u t e r   s u r f a c e   of  t h e   body   c o m -  

p r i s e d   b e t w e e n   t h e   h e x a g o n   and  t h e   o u t e r   r e s t   s e a t   has   n o  

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

On  t h e   o t h e r   h a n d ,   t h e   s i z i n g   of  t h e   o u t e r   s e a t  

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

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

w i d e n i n g   of  i t s   p o r t   ( i . e .   t h e   p o r t   a t   t h e   l e v e l   of  t h e  

h e x a g o n )   and  d o e s   n o t   i n v o l v e   t h e   u n d e r l y i n g   p a r t   of  t h e  

b o d y   t h e   t h i c k n e s s   of  w h i c h   r e m a i n s   a d e q u a t e .  

The  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   c o n j u n c t i o n  

w i t h   t h e   a t t a c h e d   d r a w i n g s   w h i c h   show  one  p r e f e r r e d   b u t  

n o t   l i m i t a t i v e   f o r m   of   e m b o d i m e n t   of  t h e   i n v e n t i o n .  

In  t h e   d r a w i n g s  :  

F i g .   1  i s   a  l o n g i t u d i n a l   v i e w ,   p a r t i a l l y   in   c r o s s   s e c t i o n ,  

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

i n v e n t i o n .  



F i g .   2  shows   t h e   m e t a l   b o d y   of  t h e   s p a r k   p l u g   of  F i g .   1  a s  

o b t a i n e d   by  p r e s s i n g  b e f o r e   t h r e a d i n g   of  t h e   s t e m   and  a s sem-  .  

b l y .  

W i t h   r e f e r e n c e   to   F i g .   1,  n u m b e r   10  i d e n t i f i e s   t h e  

c e r a m i c   i n s u l a t i n g   b o d y   of  t h e   s p a r k   p l u g   and  n u m b e r   20  t h e  

m e t a l   body   in   w h i c h   s a i d   i n s u l a t i n g   body   is   r e t a i n e d   s e a l  

t i g h t   by  r i m m i n g   t h e   t o p   end  or   e d g e   21  of  body  2 0 .  

The  t i g h t   s e a l   i s   p r o v i d e d   b o t h   b e t w e e n   s a i d   end  21  

and  t op   p a r t   11  of  i n s u l a t o r   10  and  b e t w e e n   i n t e r n a l   s e a t  

22  of  body   20  and  t h e   c o r r e s p o n d i n g   c o n i c a l   s u r f a c e   12  o f  

i n s u l a t o r   1 0 .  

To  i m p r o v e   s e a l i n g ,   body   20  i s   p r o v i d e d ,   b e l o w   h e x a -  

gon  23,  w i t h   an  a n n u l a r   p a r t   or   c o l l a r   24  w i t h   t h i c k n e s s   " s "  

r e d u c e d   w i t h   r e s p e c t   t o   t h a t   of  t h e   r e m a i n i n g   p a r t   25  c o m -  

p r i s e d   b e t w e e n   s a i d   c o l l a r   24  and  o u t e r   s e a t   26  of  body  2 0 .  

S a i d   t h i c k n e s s   "s"   i s   n o r m a l l y   in  t h e   o r d e r   of  1 

m i l l i m e t e r .  

C o l l a r   24  i s   t h e   p a r t   of  b o d y   20  t h a t   e n s u r e s ,   w i t h   i t s  

b e h a v i o u r ,   a  t i g h t   s e a l i n g   of   t h e   m e t a l   body  to   t h e   i n s u l a t o r ,  

b o t h   in   t h e   c a s e   of  h o t   and  c o l d   r i m m i n g .  

In  t h e   s p e c i f i c   c a s e   of  h o t   r i m m i n g ,   body   20  i s   h e a t e d  

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

c o n n e c t e d   r e s p e c t i v e l y   to   e d g e   21  and  o u t e r   s e a t   2 6 .  



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

i s   e f f e c t e d   by  means   of  a  p r e s s ,   so  as  to   c a u s e   o u t e r   e d g e  

21  to  a d h e r e   to   c o r r e s p o n d i n g   p a r t   11  of  i n s u l a t o r   10  w h i l e  

i n t e r n a l   s e a t   22  a d h e r e s   to   c o n i c a l   s e a t   12  of  t h e   i n s u l a t o r .  

Body  20  i s   t h e n   a l l o w e d   to   c o o l ;   d u r i n g   t h i s   p h a s e ,   due  t o  

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

t h i c k n e s s ,   a  d r a f t   i s   c r e a t e d   i n s i d e   t h e   body  w h i c h   f a v o u r s  

b l o c k i n g   of  t h e   body   to  t h e   i n s u l a t o r   10  b o t h   by  means   o f  

e d g e   21  and  i n n e r   s e a t   2 2 .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   e n t i r e   body  20,  i n -  

c l u d i n g   a n n u l a r   c o l l a r   24,   i s   o b t a i n e d   f u l l y   f i n i s h e d   w i t h  

a  s i n g l e   p r e s s i n g   o p e r a t i o n ,   and  t h e r e f o r e   d o e s   no t   r e q u i r e  

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

a v o i d e d .  

The  f i n i s h e d   p r e s s e d   body   i s   shown  in   F i g .   2 .  

The  a b o v e   i s   p o s s i b l e   b e c a u s e   a c c o r d i n g   to  one  form  of  e m -  

b o d i m e n t   of  t h e   i n v e n t i o n ,   o u t e r   d i a m e t e r   D1  of  c o l l a r   24  

i s   e q u a l   to   o u t e r   d i a m e t e r   D2  of  t h e   p o r t i o n   25  of  t h e   b o d y  

c o m p r i s e d   b e t w e e n   s a i d   c o l l a r   and  o u t e r   s e a t   26  and  b e c a u s e  

i n s i d e  d i a m e t e r   D3  of  t h e   c o l l a r   and  h e n c e   of   t h e   h o l e   i n  

body   20  a t   h e x a g o n   23  i s   g r e a t e r   t h a n   t h a t   of  known  s p a r k  

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

The  e q u a l i t y   of  d i a m e t e r s   D1  and  D2  e n s u r e s   t h a t   t h e  

body   p o r t i o n   c o m p r i s e d   b e t w e e n   h e x a g o n   23  and  o u t e r   s e a t   26  

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



a d a p t s   w e l l ,   l i k e   a l l   o t h e r   s u r f a c e s   of  t h e   b o d y ,   to  a  

p r e s s i n g   o p e r a t i o n .  

On  t h e   o t h e r   h a n d ,   to   o b t a i n   a  t h i n   and  a c c u r a t e  

c o l l a r   24  w i t h   t h i c k n e s s   " s " ,   t h e   m a t e r i a l   i n s i d e   t h e  

c o l l a r   i s   r e m o v e d ;   in   o t h e r   w o r d s ,   a  h o l e   of  a d e q u a t e  

d i a m e t e r   D3  is   p r o v i d e d   in   i t s   i n t e r i o r ,   w h i c h ,   as  s t a t e d ,  

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

p l u g s .  

In  t h i s   way,   p a r t   25  of  t h e   body   s t i l l   has   t h e  

n e c e s s a r y   t h i c k n e s s   to   p r o v i d e   a  s e a t   26  of  a d e q u a t e   d i -  

m e n s i o n s .  

Wi th   t h e   f a b r i c a t i o n   p r o c e d u r e   and  s t r u c t u r e   o f  

body   20  a c c o r d i n g   to   t h e   t e a c h i n g s   of  t h e   i n v e n t i o n ,   i t  

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

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

t a g e ,   b o t h   b e c a u s e   one  s t e p   i s   a v o i d e d   and  b e c a u s e   i t  

a f f o r d s   a  s a v i n g   of  m a t e r i a l .  

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

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

an  a n n u l a r   g r o o v e   m u s t   be  c u t   on  t h e   e x t e r i o r   of  t h e   b o d y  

w i t h   a  r e s u l t i n g   w a s t e   of  m a t e r i a l .  

The  c o n s t r u c t i o n   d a t a   of  a  body   f a b r i c a t e d   a c c o r d -  

i n g   to   t h e   i n v e n t i o n   is   i n d i c a t e d   h e r e a f t e r ,   by  way  o f  

e x a m p l e .  



D4 =  2 0 . 8   mm 

D1  =  D2  =  1 9  ±   0 .5   w i t h   r e s p e c t   to   20  mm  of  t h e   t r a d i t i o n a l  

v a l u e ;  

D3  =  1 7  ±   0 .5   w i t h   r e s p e c t   to   1 5 . 5   mm  of  t h e   t r a d i t i o n a l  

v a l u e ;  

w h e r e   D 4  i s   t h e   d i s t a n c e   b e t w e e n   t h e   p l a n e s   of  h e x a g o n   23 

and  D1  =  D 2  a n d   D3  a r e   r e s p e c t i v e l y   t h e   i n s i d e   and  o u t s i d e  

d i a m e t e r s   of  c o l l a r   2 4 .  

W i t h   a  m e t a l   body   as  o b t a i n e d   and  p r e s s   f i n i s h e d  

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

a c h i e v e d   as  c o m p a r e d   to   a  body   of  t h e   same  t y p e   p r o d u c e d  

by  c o n v e n t i o n a l   m e t h o d s ,   o v e r   t h e   p r e s e n t   c o s t s  :  

L a b o r   s a v i n g   p e r   body   =  L i t .   30  a p p r o x i m a t e l y  

M a t e r i a l   s a v i n g   p e r   body   =  8 . 6 3   g r ,   c o r r e s p o n d i n g   to  L i t .   6 

p e r   b o d y ,   a p p r o x .  

The  t o t a l   s a v i n g   on  t h e   body  a m o u n t s   to   L i t .   36  a p p r o x .  

N a t u r a l l y ,   t h e   s t e m   of  t h e   f i n i s h e d   body   shown  in   F i g .   2 

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

and  f i n a l l y   r i m m e d .   R imming   i s   p e r f o r m e d   w i t h   a  p r e s s ,  

n o r m a l l y   in   two  p h a s e s   i . e .  a   f i r s t   c o l d   p h a s e ,   by  w h i c h  

edge   21  i s   p a r t i a l l y   f o l d e d   and  a  s e c o n d   p h a s e ,   w h i l e   t h e  

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

of  t h e   edge   on  t h e   i n s u l a t o r .  



1)  I g n i t i o n   s p a r k   p l u g   f o r   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 ,  

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

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

o p e r a t i o n ,   w i t h   h o t   or  c o l d   w o r k i n g ,   c h a r a c t e r i z e d   in  t h a t  

t h e   f i n i s h e d   b o d y ,   i n c l u d i n g   c o l l a r   (24)   of  r e d u c e d   t h i c k -  

n e s s   ( s ) ,   i s   o b t a i n e d   by  a  p r e s s i n g   o p e r a t i o n .  

2)  I g n i t i o n   s p a r k   p l u g   a c c o r d i n g   to   c l a i m   1,  c h a r a c -  

t e r i z e d   in  t h a t   c o l l a r   (24)   and  t h e   p a r t   of  t h e   body   ( 2 5 )  

c o m p r i s e d   b e t w e e n   same  and  o u t e r   r e s t   s e a t   (26)  h a v e   t h e  

same  o u t e r   d i a m e t e r   (D1=D2)  and  in   t h a t   i n t e r n a l   d i a m e t e r  

(D3)  of  t h e   c o l l a r   i s   g r e a t e r   t h a n   t h a t   of  t h e   b o d i e s   o f  

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

d e f i n e   t h i c k n e s s   (s)   of  t h e   c o l l a r .  

3)  I g n i t i o n   s p a r k   p l u g   a c c o r d i n g   to   t h e   a b o v 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   by  a  f i n i s h e d   p r e s s e d   body  h a v i n g   t h e  

f o l l o w i n g   d i m e n s i o n s  :  

w h e r e   D4  i s   t h e   d i s t a n c e   b e t w e e n   t h e   p l a n e s   of  h e x a g o n   ( 2 3 )  

and  D1=D2  and  D3  a r e ,   r e s p e c t i v e l y ,   t h e   d i a m e t e r s   of  t h e  

e x t e r i o r   and  i n t e r i o r   of  c o l l a r   ( 2 4 ) .  
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