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©  Ignition  wire  terminal. 

A  one  piece  ignition  wire  terminal  which  does  not 
require  a  separate  spring  to  provide  dependable  retaining 
force  to  a  terminal,  and  which  may  be  used  either  as  a 
straight  ignition  wire  terminal  or  a  bent  ignition  wire 
terminal,  is  crimped  to  an  ignition  cable  over  only  a  portion 
of  its  crimping  area,  to  increase  the  retention  of  the  terminal 
to  the  cable.  The  terminal  includes  a  barrel  portion  with  an 
integral  spring  formed  by  cutting  a  generally  U-shaped  slot 
in  the  material  of  the  terminal,  forming  a  spring  tongue 
portion,  which  is  provided  with  a  radial  projection.  The  radial 
projection  may  be  directed  inwardly,  for  use  with  a  conven- 
tional  spark  plug-type  terminal,  or  outwardly,  for  use  with  a 
conventional  distributor  socket.  The  ignition  terminal  is 
made  usable  either  as  a  straight  terminal  or  a  bent  terminal 
by  providing  it  with  three  deformed  sections  in  an  intermedi- 
ate  channel  section,  including  inward  facing  deformations  at 
the  edges  of  the  channel,  and  a  third  inward  deformation  of 
the  bottom  of  the  channel.  The  resulting  intermediate  section 
is  not  significantly  weakened,  and  may  be  made  into  a  bent 
section  by  bending  in  the  direction  that  places  the  third 
deformation  at  the  apex  of  an  acute  angle.  The  crimpable 
area  of  the  terminal  may  be  crimped  to  an  ignition  cable  over 
only  approximately  one-half  of  its  length,  the  uncrimped 
length  forming  a  diverging  funnel  portion  adjacent  the  end  of 
the  ignition  cable. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  t e r m i n a l   f o r   a n  

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

n a c e s .   In  p a r t i c u l a r ,   t h i s   a p p l i c a t i o n   r e l a t e s   t o  

an  i g n i t i o n   w i r e   t e r m i n a l   w h i c h   is  u s a b l e   to  c o n -  

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

o r   to  a  d i s t r i b u t o r   cap  s o c k e t .  

BACKGROUND  OF  THE  INVENTION. 

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

f o r   i g n i t i o n   w i r e ,   to  a l l o w   i t   to  be  c o n n e c t e d   t o  

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

and   to  r e m o v a b l y   c o n n e c t   i t   to  an  a u t o m o t i v e  

d i s t r i b u t o r .   Such  d e v i c e s   a r e   t y p i c a l l y   in   t h e  

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

a d a p t e d   to  be  p l a c e d   o v e r   a  male   c o n n e c t o r ,   s u c h  

as  t h a t   of  a  s p a r k   p l u g ,   or  to  be  c o m p r e s s e d   a n d  

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

s o c k e t   of  an  a u t o m o t i v e   d i s t r i b u t o r ,   w i t h   a  c r i m p -  

a b l e   p o r t i o n   to  be  c r i m p e d   a r o u n d   an  end  of  a  c o n -  

v e n t i o n a l   r e s i s t i v e - c o r e   i g n i t i o n   c a b l e ,   a  s e c t i o n  

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

j a c k e t   to  f o rm  a  c o n v e n t i o n a l   " s t r i p   and  f o l d  

b a c k "   c o n n e c t i o n ,   and  w i t h   an  i n t e r m e d i a t e   web  



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

t h e   c r i m p a b l e   p o r t i o n .  

The  s p l i t   t u b u l a r   p o r t i o n s   have   b e e n   p r o v i d e d  

w i t h   v a r i o u s   s p r i n g   means  f o r   r e t a i n i n g   them  to  a  

s p a r k   p l u g   t e r m i n a l   or  t h e   l i k e ,   such   as  a  C -  

s h a p e d   s p r i n g   s t e e l   member   s l i p p e d   o v e r   t h e   t u b u -  

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

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

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

or  w i t h   i n w a r d l y - d i s p l a c e d   w a l l   s e c t i o n s .   T h e  

i n t e r m e d i a t e   p o r t i o n s   h a v e   b e e n   p r o v i d e d   w i t h  

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

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

means   w h i c h   e x t e n d   i n t o   t h e   c r i m p e d   a r e a ,   or  w h i c h  

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

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

a r r a n g e m e n t s   of  r i d g e s ,   p r o t r u d i n g   t a n g s ,   a n d  

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

of  t h e   o u t e r   j a c k e t   of  t he   i g n i t i o n   c a b l e ,   t o  

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

p u l l e d   f r o m   i t s   t e r m i n a t i o n   in   an  a t t e m p t   t o  

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

i g n i t i o n   c a b l e .   One  r e a s o n   f o r   t h e s e   t y p e s   o f  

damage   i s   t h e   u n p r e d i c t a b l e   and  u n c o n t r o l l a b l e  

r e t a i n i n g   f o r c e s   p r o v i d e d   by  an  e x p a n d a b l e   s p l i t  

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

h a v e   b e e n   made  in   t w o  p i e c e s ,   t he   c r i m p a b l e   p o r -  

t i o n   and  t h e   c o n n e c t i n g   p o r t i o n   b e i n g   s e p a r a t e  

p i e c e s   of  d i f f e r e n t   m a t e r i a l ,   so  t h a t   t h e   e x p a n d -  

a b l e   t u b u l a r   c o n n e c t i o n   p o r t i o n   may  be  made  of  a  

s t r o n g e r ,   s t i f f e r   m a t e r i a l   t h a n   the   c r i m p a b l e   p o r -  

t i o n ,   in   an  a t t e m p t   to  r e p e a t a b l y   c o n t r o l   t h e  

r e t a i n i n g   f o r c e   p r o v i d e d   by  t h e   e x p a n d a b l e   t u b u l a r  

p o r t i o n .  



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

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

SUMMARY  OF  THE  INVENTION 

The  i n s t a n t   i n v e n t i o n   p r o v i d e s   a  u n i t a r y   i g n i -  

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

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

means   p r o v i d i n g   an  e a s i l y   c o n t r o l l a b l e   and  m a i n -  

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

e x p a n s i o n   of  t h e   e n t i r e   t u b u l a r   c o n n e c t i o n   b a r r e l ,  

a  c r i m p a b l e   p o r t i o n   w h i c h   is   c r i m p e d   to  p r o v i d e   a  

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

i g n i t i o n   c a b l e   and  t h e   c o n n e c t o r ,   and  an  i n t e g r a l  

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

t u b u l a r   b a r r e l   c o n n e c t o r   w i t h   t h e   c r i m p a b l e   p o r -  

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

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

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

b e n t   i n t o   a  s t r o n g   and  s t a b l e   b e n t   c o n n e c t i o n   t e r -  

m i n a l .   G e n e r a l l y ,   t he   t u b u l a r   b a r r e l   c o n n e c t i o n  

p o r t i o n   i n c l u d e s   one  or  more  t o n g u e   p o r t i o n s  

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

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

p r o v i d i n g   a  t i p   f o r m e d   by  t h e   b i g h t   of  t he   U - s h a p e  

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

a c t s   as  an  i n t e g r a l   s p r i n g ,   and  l i e s   g e n e r a l l y   i n  

t h e   p l a n e   of  t h e   c y l i n d r i c a l   b a r r e l   p o r t i o n ,   t h e  

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

i s   an  i n w a r d   p r o j e c t i o n ,   or  e n g a g i n g   a  d i s t r i b u t o r  

s o c k e t ,   i f   i t   is  an  o u t w a r d   p r o j e c t i o n .   S u c h  

s l o t s   and  p r o j e c t i o n s   a r e   e a s y   and  e f f i c i e n t   t o  

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

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



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

The  i n t e r m e d i a t e   s e c t i o n   i n c l u d e s   t h r e e   a d j a -  

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

s e r i o u s l y   d e g r a d e   the   s t i f f n e s s   of  t he   i n t e r -  

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

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

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

t i o n   of  a  b e n t   i g n i t i o n   w i r e   t e r m i n a l .  

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

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

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

i g n i t i o n   c a b l e ,   t he   u n c r i m p e d   p o r t i o n   f o r m i n g   a  

d i v e r g i n g   f u n n e l   p o r t i o n ,   so  t h a t ,   in   o r d e r   f o r  

i g n i t i o n   c a b l e   to  be  p u l l e d   away  f rom  the   t e r -  

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

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

f u n n e l   p o r t i o n   b e f o r e   i t   can  be  p u l l e d   t h r o u g h   t h e  

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

p r o v i d e   a  h i g h e r   r e t a i n i n g   f o r c e   b e t w e e n   the   i g n i -  

t i o n   c a b l e   and  the   i g n i t i o n   w i r e   t e r m i n a l .   T h i s  

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

mus t   be  i m p a r t e d   to  the   i g n i t i o n   c a b l e   to  a l l o w   i t  

to   be  c o m p r e s s e d   and  p u l l   away  f rom  t he   i g n i t i o n  

w i r e   t e r m i n a l ,   and  a l s o   b e c a u s e   t he   c a b l e   i s  

f o r c e d   to  r e m a i n   t o g e t h e r ,   r a t h e r   t h a n   t h e   b o n d  

b e t w e e n   t h e   j a c k e t   and  i n s u l a t o r   of  t he   c a b l e  

b e i n g   b r o k e n ,   a l l o w i n g   t h e   i n s u l a t i o n   and  c o n d u c -  

t i v e   c o r e   p o r t i o n s   to  be  p u l l e d   away  f rom  t h e  

i g n i t i o n   w i r e   t e r m i n a l ,   a l l o w i n g   t h e   j a c k e t   p o r -  

t i o n   to   c o l l a p s e   and  a l s o   p u l l   a w a y .  

The  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   the   i g n i t i o n  

c a b l e   and  t h e   i g n i t i o n   w i r e   t e r m i n a l   may  b e  

f u r t h e r   i m p r o v e d   in  t he   m a n n e r   shown  in  U n i t e d  

S t a t e s   P a t e n t   No.  4 , 2 8 4 , 3 2 2 ,   d a t e d   A u g u s t   1 8 ,  



1 9 8 1 ,   and  e n t i t l e d ,   " I g n i t i o n   C a b l e   T e r m i n a l  

C o n s t r u c t i o n , "   h e r e i n   i n c o r p o r a t e d   by  r e f e r e n c e ,  

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

t h e   o u t e r   j a c k e t   p o r t i o n   and  the   f o l d e d - b a c k  

c e n t r a l   c o r e   p o r t i o n .  

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

t h e   i n v e n t i o n   has   a  u n i t a r y   body  w i t h   n o v e l  

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

o b v i o u s l y   be  u s e d   i n d e p e n d e n t l y ,   and  is   u s a b l e  

e i t h e r   to  make  c o n n e c t i o n   w i t h   e i t h e r   male   o r  

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

T h u s ,   i t   is   a  p r i m a r y   o b j e c t   of  t he   i n v e n t i o n  

to   p r o v i d e   an  i g n i t i o n   w i r e   t e r m i n a l   h a v i n g   a  

l i n e a r l y   e x t e n d i n g   c y l i n d r i c a l   b a r r e l   p o r t i o n ,   a  

l i n e a r l y   e x t e n d e d   h e m i c y l i n d r i c a l   or   h a l f - t u b u l a r  

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

c y l i n d r i c a l   b a r r e l   p o r t i o n ,   and  a  l i n e a r l y  

e x t e n d i n g   c r i m p a b l e   p o r t i o n   i n t e g r a l   w i t h   t h e  

i n t e r m e d i a t e   p o r t i o n ,   t h e   c y l i n d r i c a l   b a r r e l   p o r -  
t i o n   d e f i n i n g   an  i n t e g r a l   s p r i n g   means   f o r  

r e t a i n i n g   t h e   i g n i t i o n   w i r e   t e r m i n a l   to  an  i g n i -  

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

means   b e i n g   a  t o n g u e   p o r t i o n   f o r m e d   in   t h e  

c y l i n d r i c a l   b a r r e l   p o r t i o n   by  a  g e n e r a l l y   U - s h a p e d  

s l o t   and  d i s p o s e d   s u b s t a n t i a l l y   in  t h e   p l a n e   o f  

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

t i p   p o r t i o n   d e f i n i n g   a  r a d i a l   p r o j e c t i o n   a d a p t e d  

to   c o o p e r a t e   w i t h   an  i g n i t i o n   w i r e   c o n n e c t i o n   t e r -  

m i n a l .   I t   i s   an  a d v a n t a g e   of  the   i n v e n t i o n   t h a t  

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

e a s i l y   c o n t r o l l e d   and  m a i n t a i n e d ,   s i n c e   i t   is  n o t  

n e c e s s a r y   to  a t t e m p t   to  c o n t r o l   or  m a i n t a i n   t h e  

f o r c e   p r o v i d e d   by  an  e n t i r e   e x p a n d a b l e   b a r r e l   p o r -  

t i o n .  



I t   is  a  f u r t h e r   o b j e c t i v e   of  the   i n v e n t i o n   t o  

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

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

t h i r d   d e f o r m e d   p o r t i o n s ,   two  of  the   d e f o r m e d   p o r -  
t i o n s   b e i n g   f o r m e d   in   f a c i n g   e d g e s   of  t he   i n t e r -  

m e d i a t e   p o r t i o n ,   t h e   t h i r d   d e f o r m e d   p o r t i o n   b e i n g  

b e t w e e n   t h e   two  f i r s t   d e f o r m e d   p o r t i o n s   in   t h e  

body   of  t h e   i n t e r m e d i a t e   p o r t i o n .   I t   is  an  a d v a n -  

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

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

i n t e r m e d i a t e   p o r t i o n ,   b u t ,   when  b e n t   in  a  d i r e c -  

t i o n   w h e r e   t h e   t h i r d   d e f o r m e d   p o r t i o n   is  the   a p e x  

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

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

. c u r v e d   p o r t i o n s   l a y i n g   a t   t h e   apex   of  an  o b t u s e  

a n g l e ,   t he   r e s u l t i n g   b e n t   i g n i t i o n   w i r e   t e r m i n a l  

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

I t   is  a  f u r t h e r   a d v a n t a g e   of  the   i n v e n t i o n  

t h a t   t he   a b s e n c e   of  p r o j e c t i o n s   and  o b s t a c l e s  

a r o u n d   t he   b a r r e l   p o r t i o n   of  an  i g n i t i o n   t e r m i n a l  

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

s p r i n g   means   l i e s   s u b s t a n t i a l l y   in  t he   p l a n e   o f  

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

i n s t a l l a t i o n   of  c o n v e n t i o n a l   t e r m i n a l   i n s u l a t i n g  

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

f o l l o w i n g   t h e   a t t a c h m e n t   of  an  i g n i t i o n   t e r m i n a l  

t o   t h e   i g n i t i o n   c a b l e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

O t h e r   o b j e c t i v e s ,   f e a t u r e s   and  a d v a n t a g e s   o f  

t h e   i n v e n t i o n   w i l l   b e c o m e   a p p a r e n t   f rom  t h e  

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

F IG.   1  i s   a  s i d e   e l e v a t i o n a l   v iew  of  an  i g n i -  



t i o n   c a b l e   t e r m i n a t e d   w i t h   an  i g n i t i o n   w i r e   t e r -  

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

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

F I G .   2  i s   a  s e c t i o n a l   v i ew   of  t he   e m b o d i m e n t  

of  F IG .   1 .  

F I G .   3  i s   a  t o p   p e r s p e c t i v e   v i ew  of  t h e  

e m b o d i m e n t   of  F IG .   1 .  

F I G .   4  i s   a  b o t t o m   p e r s p e c t i v e   v i e w   of  t h e  

e m b o d i m e n t   of  F IG .   1 .  

,  .  F I G .   5  i s   a  f i r s t   p e r s p e c t i v e   v iew  of  a  s e c o n d  

p r e f e r r e d   e m b o d i m e n t   of  an  i g n i t i o n   t e r m i n a l  

a c c o r d i n g   to  t he   i n v e n t i o n .  

F I G .   6  i s   a  s e c o n d   p e r s p e c t i v e   v iew  of  t h e  

e m b o d i m e n t   shown  in  F IG.   5  in   a  p o s i t i o n   i n v e r t e d  

f r o m   t h e   e m b o d i m e n t   of  FIG.   5 .  

F IG .   7  i s   a  f i r s t   p e r s p e c t i v e   v iew  of  an  i g n i -  

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

e m b o d i m e n t   of  t he   i n v e n t i o n .  

F I G .   8  i s   a  s e c o n d   p e r s p e c t i v e   v i ew  of  t h e  

e m b o d i m e n t   shown  in   F IG .   7,  t h e   i g n i t i o n   w i r e   t e r -  

m i n a l   b e i n g   i n v e r t e d   f r o m   t he   p o s i t i o n   shown  i n  

F IG .   7 .  

F I G S .   9  and  10  a r e   p e r s p e c t i v e   v i e w s   of  t h e  

e m b o d i m e n t   shown  in  FIG.   1  b e n t   to  f o r m   a  b e n t  

i g n i t i o n   w i r e   t e r m i n a l .  

F I G S .   11  and  12  a r e   p e r s p e c t i v e   v i e w s   of  a n  

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

f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n .  

F I G .   13  i s   a  s i d e   s y m b o l i c   v i e w   of  a  n o v e l  

m e t h o d   of  c r i m p i n g   an  i g n i t i o n   w i r e   t e r m i n a l   to  a n  

i g n i t i o n   c a b l e .  

F IG .   14  i s   a  s e c t i o n a l   v i ew  t a k e n   a l o n g   d i r e c -  

t i o n   1 4 - 1 4   i n   F I G .   1 3 .  

F IG .   15  i s   a  p e r s p e c t i v e   v iew  of  an  i g n i t i o n  



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

e m b o d i m e n t   of  t he   i n v e n t i o n   w i t h   an  o u t w a r d l y -  

f a c i n g   p r o j e c t i o n   and  a d a p t e d   to  be  c o n n e c t e d   to  a  

f e m a l e   s o c k e t .  

F IG .   16  i s   a  s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e  

1 6 - 1 6   of  FIG.   1 5 .  

F I G .   17  i s   a  f i r s t   p e r s p e c t i v e   v i e w   of  a n  

i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   to  a  f i f t h   p r e -  
f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n .  

.  F I G .   18  i s   a  s e c o n d   p e r s p e c t i v e   v i ew   of  t h e  

e m b o d i m e n t   shown  in  F I G .   17 ,   t he   i g n i t i o n   t e r m i n a l  

b e i n g   i n v e r t e d   f rom  t h e   p o s i t i o n   shown  in   F IG .   1 7 .  

F I G .   19  i s   a  s i d e   s y m b o l i c   v i ew  of  a  s e c o n d  

m e t h o d   of  c r i m p i n g   an  i g n i t i o n   w i r e   t e r m i n a l   to  a n  

i g n i t i o n   c a b l e .  

F IG .   20  is   a  s e c t i o n a l   v i ew   t a k e n   a l o n g   d i r e c -  

t i o n   2 0 - 2 0   in   F IG.   1 9 .  

F I G S .   2 1 - 3 1   i l l u s t r a t e ,   in  d e v e l o p e d   f o r m ,  

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

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

i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   to  F I G S .   1 - 4 ,   t h e r e   is   shown  a n  

i g n i t i o n   w i r e   t e r m i n a l   30  a c c o r d i n g   to  t h e   f i r s t  

p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,   e l e c t r i -  

c a l l y   and  m e c h a n i c a l l y   j o i n e d   to  an  i g n i t i o n   c a b l e  

32  and  c o n n e c t e d   to  a  male   c o n n e c t i o n   t e r m i n a l  

s h o w n   as  s p a r k   p l u g   34.   I g n i t i o n   w i r e   t e r m i n a l   30  

i n c l u d e s   a  f i r s t   l i n e a r l y   e x t e n d i n g   c y l i n d r i c a l   o r  

t u b u l a r   b a r r e l   p o r t i o n   36  h a v i n g   an  open   end  s u r -  

f a c e   38  and  an  end  p o r t i o n   40  w h i c h   is  c o n n e c t e d  

to   and  i n t e g r a l   w i t h   a  l i n e a r l y   e x t e n d i n g   h e m i c y -  



l i n d r i c a l   i n t e r m e d i a t e   c h a n n e l   p o r t i o n   42  h a v i n g  

f i r s t   and  s e c o n d   e d g e   p o r t i o n s   44  and  46  and  a  

h e m i c y l i n d r i c a l   b o d y   p o r t i o n   48,   w h i c h   is  a l s o  

i n t e g r a l   w i t h   a  t h i r d   l i n e a r l y   e x t e n d i n g   c r i m p a b l e  

p o r t i o n   5 0 .  

As  shown  i n   F I G S .   1 - 4 ,   i g n i t i o n   c a b l e   32  has   a  

c o n d u c t i v e   c e n t r a l   c o r e   p o r t i o n   52,   a  c o n c e n t r i c  

i n s u l a t i n g   l a y e r   54  s u r r o u n d i n g   t h e   c e n t r a l   c o r e  

p o r t i o n ,   and  a  j a c k e t   p o r t i o n   56  s u r r o u n d i n g   i n s u -  

l a t i n g   l a y e r   54.   As  c o n v e n t i o n a l   f o r   a  " s t r i p   a n d  

f o l d - b a c k "   t e r m i n a t i o n ,   i n s u l a t i n g   l a y e r   54  a n d  

j a c k e t   p o r t i o n   56  a r e   s t r i p p e d   or  r e m o v e d   f r o m   a n  

end  p o r t i o n   of  c o r e   p o r t i o n   52,   l e a v i n g   an  e x p o s e d  

p o r t i o n   58  w h i c h   i s   f o l d e d   b a c k   and  p l a c e d   in   c o n -  

t a c t   w i t h   j a c k e t   l a y e r   56,   b e i n g   d i s p o s e d   b e t w e e n  

j a c k e t   l a y e r   56  and   i g n i t i o n   w i r e   t e r m i n a l   3 0 .  

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

d e t a i l   in   F I G S .   5 - 1 2   and  1 3 - 1 5 ,   b e f o r e   c r i m p i n g ,  

i s   a  U - s h a p e d   p o r t i o n   h a v i n g   a  b a s e   p o r t i o n  

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

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

p o r t i o n   42  i s   d e s c r i b e d   as  h e m i c y l i n d r i c a l ,   a n d  

p r e f e r a b l y   i s   in   t h e   fo rm  of  a  l e n g t h w i s e   h a l f   o f  

a  c y l i n d r i c a l   t u b e ,  b u t   may  be  any  d e s i r e d   p o r t i o n  

of  a  c y l i n d r i c a l   t u b e ,   or  any  o t h e r   s u i t a b l e   c o n -  

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

w i r e   t e r m i n a l   i s   n o t   d e s i r e d .  

As  shown  in   F I G S .   1 - 4 ,   c r i m p a b l e   p o r t i o n   5 0  

has  b e e n   c r i m p e d   in   a  n o v e l   m a n n e r .   As  b e s t   s h o w n  

in   F IG .   1,  c r i m p a b l e   p o r t i o n   50  has   a  t o t a l   l e n g t h  

60  b u t ,   as  w i l l   be  a p p a r e n t ,   is  c r i m p e d   o n l y   o v e r  

a  l e n g t h   62  w h i c h   i s   a p p r o x i m a t e l y   o n e - h a l f   of  t h e  

t o t a l   l e n g t h   60.  T h i s   p r o d u c e s   a  t u b u l a r   c r i m p e d  



p o r t i o n   64,   and  a  c o r r e s p o n d i n g   s e c t i o n   o f  

c o m p r e s s e d   i g n i t i o n   c a b l e   66 ,   and  an  u n c r i m p e d  

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

68,   f r o m   w h i c h   an  end  69  of   i g n i t i o n   c a b l e   3 2  

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

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

has   b e e n   f o u n d   to  be  s u p e r i o r   to   t h a t   of  a  c o n v e n -  

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

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

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

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

32  to   r e m a i n   c o n c e n t r i c a l l y   j o i n e d   t o g e t h e r ,   a n d  

be  c o m p r e s s e d   t h r o u g h   f u n n e l   s e c t i o n   68  b e f o r e  

i g n i t i o n   c a b l e   32  can   be  p u l l e d   o u t   of  i g n i t i o n  

w i r e   t e r m i n a l   30.   I t   is  b e l i e v e d   t h a t   in   a  c o n -  

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

c a b l e   32  f a i l s   when  s e v e r e   t e n s i o n   is   a p p l i e d ,  

a l l o w i n g   t h e   c o r e   52  and  i n s u l a t i o n   54  to   w i t h d r a w  

f r o m   t he   c r i m p e d   a r e a ,   l e a v i n g   t h e   j a c k e t   p o r t i o n  

u n s u p p o r t e d .  

As  i l l u s t r a t e d   in   F I G S .   1 - 4 ,   an  i g n i t i o n   t e r -  

m i n a l   a c c o r d i n g   to  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   i s   p r o v i d e d   w i t h   d e f o r m e d   p o r t i o n s ,   s o  

t h a t   i t   can   be  made  i n t o   a  b e n t   i g n i t i o n   t e r m i n a l ,  

i f   d e s i r e d .   O b v i o u s l y ,   t h e s e   d e f o r m e d   p o r t i o n s  

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

m i n a l   i s   d e s i r e d .   As  s h o w n ,   f i r s t   and  s e c o n d  

d e f o r m e d   p o r t i o n s   70  and  72  a r e   f o r m e d   in   e d g e  

p o r t i o n s   44  and  46,  a d j a c e n t   each   o t h e r ,   a n d  

m u t u a l l y   in   t he   d i r e c t i o n   of  t he   o t h e r .   A  t h i r d  

d e f o r m e d   p o r t i o n   74  i s   i n t e r m e d i a t e   t he   f i r s t   a n d  

s e c o n d   d e f o r m e d   p o r t i o n s   70,   72  i n   body  p o r t i o n  

48,   and  in   t h e   d i r e c t i o n   of  e d g e s   44,   4 6 .  

T h e s e   d e f o r m e d   p o r t i o n s   were   f o r m e d   in  a  p r o -  



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

e m b o d i m e n t   of  t he   i n v e n t i o n ,   w i t h   t he   i n t e n t   o f  

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

70  and  72  w o u l d   c o n t i n u e   to  be  d e f o r m e d   f u r t h e r   i n  

t h e   same  d i r e c t i o n   upon   b e n d i n g   t he   i g n i t i o n   w i r e  

t e r m i n a l ,   and  t h i r d   d e f o r m e d   p o r t i o n   74  w o u l d  

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

t h e   a p e x   o f   an  o b t u s e   a n g l e   d e f i n e d   by  t h e   i g n i -  

t i o n   w i r e   t e r m i n a l .   T h i s   r e s u l t   was  s u c c e s s f u l l y  

a t t a i n e d   o n  t h e   b r a s s   s a m p l e .  

H o w e v e r ,   an  a t t e m p t   to  bend   an  e m b o d i m e n t   o f  

t h e   i n v e n t i o n   made  of  t h e   p r e f e r r e d   m a t e r i a l ,  

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

i n   a  s e r i o u s l y   d i s t o r t e d ,   u n s t a b l e   and  u n d e s i r a b l e  

b e n d .   By  c h a n c e ,   i t   was  f o u n d   t h a t   b e n d i n g   i t   i n  

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

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

n e c t o r ,   w i t h   d e f o r m e d   p o r t i o n   74  r e m a i n i n g  

s u b s t a n t i a l l y   u n c h a n g e d   a t   an  apex   of  an  a c u t e  

a n g l e   f o r m e d   by  the   b e n t   c o n n e c t o r ,   and  d e f o r m e d  

p o r t i o n s   70  and  72  b e i n g   s t r a i g h t e n e d   to  d e f i n e  

s m o o t h l y   c u r v e d   p o r t i o n s   of  edge   p o r t i o n s   44,   4 6  

a t   t he   a p e x   of  an  o b t u s e   a n g l e   f o r m e d   by  t h e   b e n t  

c o n n e c t o r .  

I g n i t i o n   w i r e   t e r m i n a l   30,   in  FIGS.   1  and   2 ,  

i s   shown  c o n n e c t e d   to  a  s p a r k   p l u g ,   i n c l u d i n g   a n  

i n s u l a t i n g   p o r t i o n   80  and  a  t e r m i n a l   p o r t i o n   8 2 .  

I t   s h o u l d   be  n o t e d   t h a t   t e r m i n a l   p o r t i o n   82  i s   o f  

an  i n d u s t r y - s t a n d a r d   s h a p e ,   w h i c h   is  u s e d   b o t h   f o r  

m a l e   s p a r k   p l u g   t e r m i n a l s   f o r   a u t o m o t i v e   and  f u r -  

n a c e   u s e ,   and  a l s o   f o r   ma le   d i s t r i b u t o r   t e r m i n a l s  

on  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 r o v i d e d   w i t h  

d i s t r i b u t o r s   h a v i n g   s u c h   c a p s .   As  shown ,   t e r m i n a l  

p o r t i o n   82  h a s   an  end  s u r f a c e   84,  a  c o n n e c t e d  



d i v e r g i n g   f r u s t o c o n i c a l   p o r t i o n   86,   a  c y l i n d r i c a l  

p o r t i o n   88,  a  c o n v e r g i n g   f r u s t o c o n i c a l   p o r t i o n   9 0  

and   a  neck   p o r t i o n   92.   V a r i a t i o n s   a r e   a l l o w e d   i n  

a  b a s e   p o r t i o n   94,   b u t   the   o v e r a l l   h e i g h t   f r o m  

s u r f a c e   84  to  a  s h o u l d e r   96  i s   c a r e f u l l y  

c o n t r o l l e d .   When  any  e m b o d i m e n t   of  t he   i n v e n t i o n  

i s   u s e d   in   c o n j u n c t i o n   w i t h   a  s p a r k   p l u g - t y p e   t e r -  

m i n a l ,   open   end  s u r f a c e   38  of  t e r m i n a l   30  t i g h t l y  

a b u t s   s h o u l d e r   9 6 .  

F I G S .   1-4  show  t h a t ,   in   a l l   i l l u s t r a t e d  

e m b o d i m e n t s   of  t he   i n v e n t i o n ,   b a r r e l   p o r t i o n   36  i s  

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

a p p a r e n t ,   b a r r e l   p o r t i o n   36  c o u l d   a l s o   be  f o r m e d  

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

p o r t i o n ,   e x c e p t   t h a t   t he   e x p a n s i o n   of  such   a  

b a r r e l   need   no t   be  c o n t r o l l e d ,   due  to  t he   i n t e g r a l  

s p r i n g   means  a c c o r d i n g   to  t he   i n v e n t i o n .   As 

s h o w n ,   b a r r e l   p o r t i o n   36  i s   made  a  l o c k e d   b a r r e l  

p o r t i o n   by  a  d o v e t a i l   p r o j e c t i o n   100  and  a  d o v e -  

t a i l   s l o t   102  f o r m e d   in   or  on  f i r s t   and  s e c o n d  

e d g e s   f o r m i n g   seam  104 .   I f   d e s i r e d ,   t h e   l o c k i n g  

a c t i o n   of  d o v e t a i l   s l o t   and  p r o j e c t i o n   102 ,   1 0 0  

may  be  i n c r e a s e d   by  s t a k i n g ,   to  e x p a n d   t he   d i m e n -  

s i o n s   of  d o v e t a i l   p r o j e c t i o n   100  and  s h r i n k   t h e  

o p e n i n g   of  d o v e t a i l   s l o t   102 ,   in   c o n v e n t i o n a l  

m a n n e r .  

As  b e s t   s e e n   in   F IG .   4,  i n t e g r a l   s p r i n g   m e a n s  

a c c o r d i n g   to  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   is  an  a x i a l   t o n g u e   p o r t i o n   110  l y i n g  

p a r a l l e l   to  a  l e n g t h w i s e   a x i s   112  of  b a r r e l   p o r -  

t i o n   36,   d e f i n e d   by  a  g e n e r a l l y   U - s h a p e d   s l o t  

h a v i n g   a  b i g h t   114  and  o u t w a r d l y   d i v e r i n g   l e g   o r  

s i d e   p o r t i o n s   116 ,   1 1 8 ,   so  t h a t   t o n g u e   p o r t i o n   1 1 0  

has   a  s u b s t a n t i a l l y   w i d e r   b a s e   p o r t i o n   120  t h a n  



t i p   p o r t i o n   122 .   Tip  p o r t i o n   122  is   p r o v i d e d   w i t h  

a  p r o j e c t i o n   1 2 4 ,   h e r e   shown  as  an  i n w a r d   r a d i a l  

c i r c u l a r   p r o j e c t i o n ,   p r o j e c t i o n   124  c o o p e r a t i n g  

w i t h   c o n v e r g i n g   f r u s t o c o n i c a l   s e c t i o n   90  of  t e r -  

m i n a l   82  to   e s t a b l i s h   e l e c t r i c a l   c o n t a c t   w i t h   t e r -  

m i n a l   82  and  h o l d   t e r m i n a l   82  f i r m l y   a g a i n s t  

s h o u l d e r   96 .   As  w i l l   b e c o m e   a p p a r e n t ,   p r o j e c t i o n  

124  n e e d   no t   be  a  c i r c u l a r   p r o j e c t i o n   to  h o l d  

i g n i t i o n   w i r e   t e r m i n a l   30  f i r m l y   a g a i n s t   s h o u l d e r  

. 9 6 . o f   s p a r k   p l u g   t e r m i n a l   p o r t i o n   82,  t h a t   p r o j e c -  

t i o n   124  n e e d   not   be  an  i n w a r d l y   d i r e c t e d   p r o j e c -  

t i o n   to  f o r m   a  f u n c t i o n a l   i g n i t i o n   w i r e   t e r m i n a l  

a c c o r d i n g   to  t h e   i n v e n t i o n ,   and  t h a t   a  t o n g u e   p o r -  
t i o n   a c c o r d i n g   to  t he   i n v e n t i o n   need   no t   be  a x i a l .  

The  e m b o d i m e n t   i l l u s t r a t e d   in   F IGS .   1 - 4 ,   and  a l s o  

in   F I G S .   9,  10,   15  and  16,   p r o v i d e s   t h e   h i g h e s t  

and  m o s t   c o n t r o l l a b l e   p u l l o f f   f o r c e   of  a l l  

i l l u s t r a t e d   e m b o d i m e n t s ,   s i n c e   t o n g u e   p o r t i o n   1 1 0 ,  

a l t h o u g h   l y i n g   s u b s t a n t i a l l y   in   t h e   p l a n e   o f  

b a r r e l   p o r t i o n   36,   is  s t i f f e n e d   by  l a t e r a l   c i r -  

c u l a r   c u r v a t u r e ,   and  t h e   w i d t h   of  b a s e   p o r t i o n   1 2 0  

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

p o r t i o n   1 1 0 .  

T u r n i n g   now  to  F I G S .   5  and  6,  t h e r e   is  shown  a  

s e c o n d   p r e f e r r e d   e m b o d i m e n t   130 ,   wh ich   is  s i m i l a r  

in   many  r e s p e c t s   to  t he   m o s t   p r e f e r r e d   e m b o d i m e n t  

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

p o r t i o n   50  i s   shown  in   u n c r i m p e d   f o r m ,   as  a  

g e n e r a l l y   U - s h a p e d   p o r t i o n   h a v i n g   a  b a s e   p o r t i o n  

132  i n t e g r a l   w i t h   i n t e r m e d i a t e   p o r t i o n   42  a n d  

f i r s t   and  s e c o n d   s i d e   p o r t i o n s   1 3 4 ,   136  h a v i n g  

e d g e s   1 3 8 ,   140 .   Base   p o r t i o n   132  and  s i d e   p o r -  

t i o n s   1 3 4 ,   136  may  be  f o r m e d   w i t h   r i d g e s   142  o r  

t h e   l i k e ,   f o r   more  s e c u r e l y   h o l d i n g   an  i g n i t i o n  



c a b l e   32,   and  c o u l d   a l s o   be  p r o v i d e d   w i t h   a  p l u -  

r a l i t y   of  i n w a r d l y - e x t e n d i n g   p o i n t e d   t a n g s   t o  

p e n e t r a t e   t h e   j a c k e t   p o r t i o n   of  an  i g n i t i o n   c a b l e  

32.   H o w e v e r ,   t he   r e t e n t i o n   p r o v i d e d   w i t h   a  

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

b e l i e v e d   to  be  more   t h a n   a d e q u a t e   f o r   any  p r a c -  

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

a c c o r d i n g   to  t he   i n v e n t i o n .  

I n   F I G S .   5  and  6,  i n t e g r a l   s p r i n g   m e a n s  

. a c c o r d i n g  t o   t he   i n v e n t i o n   c o n s t i t u t e   f i r s t   a n d  

s e c o n d   t o n g u e   p o r t i o n s   150  and  1 5 2 ,   t o n g u e s   1 5 0  

and  152  b e i n g   o r i e n t e d   in   a  c i r c u m f e r e n t i a l   d i r e c -  

t i o n   shown  by  a r r o w   1 5 4 .   T o n g u e   p o r t i o n   150  l i e s  

s u b s t a n t i a l l y   in   t h e   p l a n e   of  b a r r e l   p o r t i o n   3 6 a ,  

and  i s   d e f i n e d   by  a  g e n e r a l l y   U - s h a p e d   s l o t   h a v i n g  

a  b i g h t   p o r t i o n   156  and  d i v e r g i n g   l e g   or  s i d e   p o r -  
t i o n s   158 ,   160 ,   d e f i n i n g   t o n g u e   p o r t i o n   150  w i t h   a  

t i p   p o r t i o n   164  s i g n i f i c a n t l y   w i d e r   t h a n   b a s e   p o r -  

t i o n   162 .   Tip  p o r t i o n   162  i s   p r o v i d e d   w i t h   a  

r a d i a l   p r o j e c t i o n   166 .   S e c o n d   t o n g u e   p o r t i o n   1 5 2  

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

b i g h t   p o r t i o n   170  and  two  d i v e r g i n g   s i d e   or  l e g  

p o r t i o n s   172 ,   1 7 4 ,   d e f i n i n g   t o n g u e   p o r t i o n   1 5 2  

w i t h   a  t i p   p o r t i o n   176  and  a  b a s e   p o r t i o n   1 7 8  

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

1 7 6 ,   and  p r o v i d e d   w i t h   a  r a d i a l   p r o j e c t i o n   1 8 0 .  

As  s h o u l d   be  a p p a r e n t ,   r a d i a l   p r o j e c t i o n s   166  a n d  

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

u s e   on  a  male   t e r m i n a l ,   and  d i r e c t e d   o u t w a r d l y ,  

away   f r o m   e a c h   o t h e r ,   f o r   use   w i t h   a  c o n v e n t i o n a l  

f e m a l e   t e r m i n a l .   As  in   t h e   c a s e   of  the   m o s t  

p r e f e r r e d   e m b o d i m e n t   shown  in   F IG .   1,  f o r   use  w i t h  

a  s p a r k   p l u g   t e r m i n a l ,   p r o j e c t i o n s   166 ,   180  w o u l d  

c o o p e r a t e   w i t h   f r u s t o c o n i c a l   p o r t i o n   90  to   h o l d  



end  38  a g a i n s t   s h o u l d e r   9 6 .  

T u r n i n g   now  to  F IGS.   7  and  8,  t h e r e   a r e   s h o w n  

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

of  t h e   i n v e n t i o n   190 ,   w h i c h   i s   a l s o   s i m i l a r   i n  

s e v e r a l   ways   to  t he   f i r s t   p r e f e r r e d   e m b o d i m e n t   o f  

. t h e   i n v e n t i o n ,   b u t   d i f f e r s   in   t h e   s t r u c t u r e   of  t h e  

i n t e g r a l   s p r i n g   m e a n s .  

As  s h o w n   in   F IG .   8,  t h e   i n t e g r a l   s p r i n g   m e a n s  

of  t h e   t h i r d   p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n  

i s  . c i r c u m f e r e n t i a l   t o n g u e   p o r t i o n   1 9 2 ,   e x t e n d i n g  

a r o u n d   b a r r e l   p o r t i o n   36b  in   a  c i r c u m f e r e n t i a l  

d i r e c t i o n   as  shown  by  a r r o w   194  f o r   s l i g h t l y   l e s s  

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

p o r t i o n   3 6 b .   Tongue   p o r t i o n   192  i s   d e f i n e d   by  a  

g e n e r a l l y   U - s h a p e d   s l o t   in  b a r r e l   p o r t i o n   3 6 b  

h a v i n g   a  b i g h t   p o r t i o n   196  and   l e g   or  s i d e   p o r -  
t i o n s   198  and   200 ,   d e f i n i n g   t o n g u e   p o r t i o n   192  a s  

h a v i n g   a  t i p   p o r t i o n   202  and   a  b a s e   p o r t i o n   204  o f  

s u b s t a n t i a l l y   t he   same  w i d t h   as  t i p   p o r t i o n   2 0 2 .  

Tip   p o r t i o n   202  i s   p r o v i d e d   w i t h   a  r a d i a l   p r o j e c -  

t i o n   2 0 6 ,   a n d ,   d i a m e t r i c a l l y   o p p o s i t e   p r o j e c t i o n  

206 ,   b a r r e l   p o r t i o n   36b  is  p r o v i d e d   w i t h   a  r a d i a l  

p r o j e c t i o n   2 0 8 .   As  in  a l l   o t h e r   e m b o d i m e n t s   o f  

t h e   i n v e n t i o n ,   r a d i a l   p r o j e c t i o n s   206  and  208  a r e  

i n t e g r a l l y   f o r m e d   by  d i s t o r t i n g   t he   m a t e r i a l   of  a  

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

s u r f a c e ,   c a u s i n g   a  p r o j e c t i o n   on  t h e   o p p o s i t e   s u r -  

f a c e   of  t h e   m a t e r i a l .   A l s o ,   as  w i t h   o t h e r   e m b o d i -  

m e n t s   of  t h e   i n v e n t i o n ,   p r o j e c t i o n s   206  and   2 0 8  

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

u s e   t h i r d   p r e f e r r e d   e m b o d i m e n t   190  w i t h   a  m a l e  

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

be  d i r e c t e d   o u t w a r d l y ,   away  f rom  e a c h   o t h e r ,   t o  

u s e   t e r m i n a l   190  t o g e t h e r   w i t h   a  c o n v e n t i o n a l  



f e m a l e   d i s t r i b u t o r   cap  s o c k e t .  

T u r n i n g   f o r   a  moment  to  F I G S .   9  and  10,   a n  

i g n i t i o n   w i r e   t e r m i n a l   30  i n   a c c o r d a n c e   w i t h   t h e  

f i r s t   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   i s  

shown   as  f o r m e d   i n t o   a  b e n t   i g n i t i o n   t e r m i n a l .  

F o r   c l a r i t y ,   c r i m p a b l e   p o r t i o n   50  i s   shown  in   i t s  

u n c r i m p e d   s t a t e ,   no t   c o n n e c t e d   to  an  i g n i t i o n  

c a b l e ,   s u c h   as  c a b l e   32.  As  can  be  s e e n   in   F I G .  

9,  t e r m i n a l   30  i s   b e n t   in   a  f i r s t   d i r e c t i o n ,   s o  

t h a t   ba se   p o r t i o n   132  of  c r i m p a b l e   p o r t i o n   5 0  

f o r m s   an  a c u t e   a n g l e   220  w i t h   b a r r e l   p o r t i o n   3 2 ,  

and  b a r r e l   p o r t i o n   36  f o r m s   an  o b t u s e   a n g l e   2 2 2  

w i t h   c r i m p a b l e   p o r t i o n   50,   i n d i c a t e d   f o r   c l a r i t y  

as  an  a n g l e   b e t w e e n   a  l i n e   224  w h i c h   is  p a r a l l e l  

t o   edges   138  and  140 ,   and  a l s o   p a r a l l e l   to  t h e  

a x i s   of  b a s e   p o r t i o n   132 ,   and  a  l i n e   226  w h i c h   i s  

p a r a l l e l   to  t h e   l o n g i t u d i n a l   a x i s   of  b a r r e l   p o r -  

t i o n   3 6 .  

C o m p a r i n g   F I G S .   1-4   and  F I G S .   9  and  10,   i t   c a n  

be  s e e n   t h a t ,   in   b e n t   p o s i t i o n ,   t h i r d   d e f o r m e d  

p o r t i o n   74  i s   r e l a t i v e l y   u n c h a n g e d ,   a l t h o u g h   i t  

may  e n l a r g e   s o m e w h a t   d u r i n g   b e n d i n g ,   a t   t he   a p e x  

of   a c u t e   a n g l e   2 2 0 ,   and  f i r s t   and  s e c o n d   d e f o r m e d  

p o r t i o n s   70  and  72  h a v e   b e e n   s t r a i g h t e n e d   to  f o r m  

s m o o t h   u n d i s t o r t e d   bend  a r e a s   230  and  232 ,   r e s p e c -  

t i v e l y ,   a t   t h e   a p e x   of  an  o b t u s e   a n g l e   such   a s  

a n g l e   222  f o r m e d   by  t h e   b e n t   i g n i t i o n   w i r e   t e r -  

m i n a l .  

As  w i l l   be  a p p a r e n t ,   l i n e   224 ,   and  a n g l e   2 2 2  

a r e   u n c h a n g e d   when  s i d e   p o r t i o n s   134  and  136  a r e  

c r i m p e d  a r o u n d   an  i g n i t i o n   c a b l e ,   such   as  c a b l e  

3 2 .  

P r o c e e d i n g   now  to  F I G S .   11  and  12,  t h e r e   i s  

s h o w n   a  f o u r t h   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n -  



t i o n ,   w h i c h   i s   s i m i l a r   in  some  r e s p e c t s   to  t h e  

s e c o n d   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   s h o w n  

in   F I G S .   5  and   6,  d i f f e r i n g   in   t he   c o n f i g u r a t i o n  

of  t he   i n t e g r a l   s p r i n g   means  a c c o r d i n g   to  t h e  

i n v e n t i o n .  

As  can  be  s e e n ,   b a r r e l   p o r t i o n   36c  o f  

f o u r t h   p r e f e r r e d   e m b o d i m e n t   240  of  an  i g n i t i o n  

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

a  f i r s t   t o n g u e   p o r t i o n   242  and  a  s e c o n d   t o n g u e  

p o r t i o n   244 ,   t o n g u e   p o r t i o n s   242  and  244  l y i n g  

s u b s t a n t i a l l y   in   t h e   p l a n e   of  b a r r e l   p o r t i o n   3 6 c ,  

t o n g u e   p o r t i o n s   242  and  244  b e i n g   c i r c u m f e r e n t i a l  

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

t i o n   as  i n d i c a t e d   by  a r r o w   2 4 6 .   F i r s t   t o n g u e   p o r -  

t i o n   242  i s   d e f i n e d   by  a  g e n e r a l l y   U - s h a p e d   s l o t  

i n   b a r r e l   p o r t i o n   36c  h a v i n g   a  b i g h t   p o r t i o n   2 4 8  

and  l e g   or  s i d e   p o r t i o n s   250  and  252 .   As  

i l l u s t r a t e d ,   l e g   or  s i d e   p o r t i o n s   250  and  252  a r e  

s u b s t a n t i a l l y   p a r a l l e l ,   and  d e f i n e   a  t o n g u e   p o r -  
t i o n   242  h a v i n g   a  t i p   p o r t i o n   254  and  a  b a s e   p o r -  
t i o n   256  w h i c h   is  a p p r o x i m a t e l y   t he   same  w i d t h   a s  

t i p   p o r t i o n   254 .   Tip  p o r t i o n   254  i s   p r o v i d e d   w i t h  

a  r a d i a l   p r o j e c t i o n   258,   p r o j e c t i o n   258  b e i n g   a  

l e n g t h w i s e   r a d i a l   p r o j e c t i o n   e x t e n d e d   in   t h e  

d i r e c t i o n   of  t h e   a x i s   of  b a r r e l   p o r t i o n   3 6 c ,   i d e n -  

t i c a l   to  a x i s   112  shown  in  F IG.   3.  As  b e s t   s h o w n  

i n   F IG .   12 ,   s e c o n d   t o n g u e   p o r t i o n   244  i s   d e f i n e d  

by  a  g e n e r a l l y   U - s h a p e d   s l o t   in   b a r r e l   p o r t i o n  

36c ,   h a v i n g   a  b i g h t   p o r t i o n   260  and  s i d e   or  l e g  

p o r t i o n s   262  and  264 ,   d e f i n i n g   a  t o n g u e   p o r t i o n  

244  h a v i n g   a  t i p   p o r t i o n   266  and  a  b a s e   p o r t i o n  

268  w h i c h   is  a p p r o x i m a t e l y   the   same  w i d t h   as  t h a t  

of  t i p   p o r t i o n   266 .   Tip  p o r t i o n   266  i s   a l s o   p r o -  
v i d e d   w i t h   a  l i n e a r l y - e x t e n d i n g   r a d i a l   p r o j e c t i o n  



2 7 0 ,   w h i c h   is  e x t e n d e d   in   t h e   d i r e c t i o n   of  t h e  

a x i s   of  t he   b a r r e l   member   of  an  i g n i t i o n   t e r m i n a l  

a c c o r d i n g   to  t he   i n v e n t i o n ,   s u c h   as  a x i s   112  s h o w n  

i n   F I G .   3.  As  w i t h   a l l   o t h e r   e m b o d i m e n t s   of  t h e  

i n v e n t i o n ,   r a d i a l   p r o j e c t i o n s   258  and  270  a r e  

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

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

make  c o n n e c t i o n   to  a  s p a r k   p l u g - t y p e   t e r m i n a l   s u c h  

as  t e r m i n a l   p o r t i o n   82,   shown  in   F IG .   1,  and  a r e  

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

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

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

t e r m i n a l ,   no t   s h o w n .  

T u r n i n g   now  to  F IGS .   13  and  14,   a  s y m b o l i c  

d r a w i n g   of  the   p r o c e d u r e   u s e d   to  f o r m   a  c r i m p e d  

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

t e r i s t i c s   is  i l l u s t r a t e d .   C a b l e   32  i t s e l f   has  a  

p r o f i l e   and  p o s i t i o n i n g   d e s i g n a t e d   by  s o l i d   l i n e s  

280  and  282 ,   b e f o r e   t h e   c r i m p i n g   o p e r a t i o n ,   and  a  

p o s i t i o n   and  p r o f i l e   d e s i g n a t e d   by  p h a n t o m   l i n e s  

284  and  286  f o l l o w i n g   t h e   c r i m p i n g   o p e r a t i o n .   As 

can   be  s e e n ,   a  s t r i p p e d   e x p o s e d   end  58  of  c o r e  

p o r t i o n   52  i s   f o l d e d   b a c k   in   c o n t a c t   w i t h   j a c k e t  

p o r t i o n   56,  and  t h i s   end  of  c a b l e   32  i s   p l a c e d   i n  

c r i m p a b l e   p o r t i o n   50  of  an  i g n i t i o n   w i r e   t e r m i n a l  

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

s l i g h t l y   b e y o n d   s i d e   p o r t i o n s   1 3 4 ,   1 3 6 ,   i n t o   c h a n -  

n e l   p o r t i o n   42,  a l t h o u g h   t h i s   p r o t r u s i o n   is   n o t  

n e c e s s a r y   to  p r a c t i c e   t h e   i n v e n t i o n   or  to  p r o v i d e  

t h e   b e n e f i t s   of  the   i n v e n t i o n .   The  f o l d e d   b a c k  

end  58  i s   p l a c e d   in  c o n t a c t   w i t h   b a s e   p o r t i o n   1 3 2  

of  c r i m p - a b l e   p o r t i o n   50,  so  t h a t   i t   w i l l   not   b e  

d a m a g e d   when  s i d e   p o r t i o n s   1 3 4 ,   136  a r e   c r i m p e d  

a r o u n d   c a b l e   32.  Base   p o r t i o n   132  i s   p l a c e d   u p o n  



a  s u p p o r t i n g   d i e   290  w h i c h   has  a  s u r f a c e   292  w h i c h  

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

f a c e   of  b a s e   p o r t i o n   132 .   A  c r i m p i n g   d i e   294  i s  

p r o v i d e d ,   p r e f e r a b l y   h a v i n g   a  l e n g t h   296  a p p r o x i -  

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

p o r t i o n   64,   s h o w n   as  l e n g t h   62  i n   F IG.   1,  a p p r o x i -  

m a t e l y   o n e - h a l f   t h e   l e n g t h   298  of   d i e   2 9 0 ,   w h i c h  

i s   a p p r o x i m a t e l y   i d e n t i c a l   to  t h e   t o t a l   l e n g t h   6 0  

of  c r i m p a b l e   p o r t i o n   50,  as  b e s t   shown  in   F IG .   I .  

A l t e r n a t i v e l y ,   d i e   294  may  be  s u i t a b l y   c o n f i g u r e d .  

and  o f f s e t   f r o m   d i e   290  to   p r o d u c e   t h e   e q u i v a l e n t  

r e s u l t s .   Die   294  i s   m o u n t e d   to  be  r e c i p r o c a t e d   i n  

a  d i r e c t i o n   s h o w n   w i t h   a r r o w   3 0 0 .   Die  294  i s   a  

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

v e r g i n g   e n t r y   s u r f a c e s   302  and  3 0 4 .   As  w i l l   b e  

a p p a r e n t ,   when  d i e   294  is   moved  t o w a r d s   d i e   2 9 0 ,  

c o n v e r g i n g   s u r f a c e s   302  and  304  w i l l   b e g i n   to  b e n d  

p o r t i o n s   134  and  136  t o w a r d s   each   o t h e r .   H o w e v e r ,  

when  p o r t i o n s   134  and  136  r e a c h   p o i n t s   306  a n d  

308 ,   r e s p e c t i v e l y ,   t h e y   w i l l   b e g i n   to  be  b e n t  

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

310  p r e f e r a b l y   has   t h e , s a m e   r a d i u s   of  c u r v a t u r e   a s  

a r c u a t e   s u r f a c e   3 1 2 ,   w i t h   t he   l o c a t i n g   p o i n t   o f  

r a d i u s   310  h i g h e r   t h a n   r a d i u s   312  w i t h   r e s p e c t   t o  

s u r f a c e   3 1 3 .   A r c u a t e   s e c t i o n   312  i s   p r o v i d e d  

w i t h   a  g r o o v e   314  and  a  p r o j e c t i o n   3 1 6 ,   in   c o n v e n -  

t i o n a l   m a n n e r .   As  d i e   294  i s   moved  t o w a r d s   d i e  

290 ,   edge   138  w i l l   f o l l o w   s u r f a c e   310 ,   and  e d g e  

140  w i l l   f o l l o w   s u r f a c e   312 ,   p a s s   o v e r   g r o o v e   3 1 4 ,  

and  be  d e f l e c t e d   t o w a r d s   c a b l e   32  by  p r o j e c t i o n  

316 ,   t h u s   f o l d i n g   edge   140  u n d e r   edge   138 ,   so  t h a t  

p o r t i o n   134  o v e r l a p s   p o r t i o n   1 3 6 .  

T h i s   f o r m s   a  r e t a i n i n g   p o r t i o n   h a v i n g   a  

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



and  c o m p r e s s i n g   c a b l e   32,  and  an  u n c r i m p e d   p o r t i o n  

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

l e a v i n g   an  u n c o m p r e s s e d   end  p o r t i o n   69  e x t e n d i n g  

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

t i o n   42.  As  s t a t e d   b e f o r e ,   t h i s   c o n s t r u c t i o n   p r o -  
v i d e s   a  s i g n i f i c a n t   i m p r o v e m e n t   in  the   l e v e l   o f  

f o r c e   r e q u i r e d   to  p u l l   c a b l e   32  o u t   of  c r i m p a b l e  

p o r t i o n   50  of  an  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g  

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

R e f e r r i n g   to  FIGS.   15  and  16,  t h e r e   is  s h o w n  

t h e   f i r s t   p r e f e r r e d   e m b o d i m e n t   of  the   i n v e n t i o n ,  

shown  in  FIGS.   1 - 4 ,   h a v i n g   a  r a d i a l   c i r c u l a r   p r o -  

j e c t i o n   318  w h i c h   is  i d e n t i c a l   in  a l l   r e s p e c t s   t o  

p r o j e c t i o n   124,   e x c e p t   t h a t   i t   is  f o r m e d   in  a n  

o u t w a r d   d i r e c t i o n ,   to  c o o p e r a t e   w i t h   a  c o n v e n -  

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

m i n a l   (no t   s h o w n ) ,   r a t h e r   t h a n   i n w a r d l y   d i r e c t e d  

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

t i o n   90  of  a  c o n v e n t i o n a l   s p a r k   p l u g - t y p e   t e r -  

m i n a l .  

T h i s   c o n f i g u r a t i o n   is  a  m i n o r   m o d i f i c a t i o n   o f  

t h a t   shown  in  FIGS.  1 - 4 ,   and  p r o v i d e s   a  n o v e l  

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

f o r   e i t h e r   male  t e r m i n a l   or  f e m a l e   t e r m i n a l   a p p l i -  

c a t i o n s   e a s i l y   and  i n e x p e n s i v e l y ,   and  a l s o   p r o -  
v i d e s   an  i g n i t i o n   w i r e   t e r m i n a l   to  c o n n e c t   a n  

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

w h i c h   l a c k s   p a r t s   which   i n t e r f e r e   w i t h   t h e  

i n s t a l l a t i o n   of  c o n v e n t i o n a l   i n s u l a t i n g   b o o t s  

a f t e r   a s s e m b l y   of  the   i g n i t i o n   c a b l e   a s s e m b l y ,  

c a u s i n g   damage  which   may  l e a d   to  e a r l y   f a i l u r e   o f  

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

F IGS.   17  and  18  i l l u s t r a t e   a  f i f t h   p r e f e r r e d  

e m b o d i m e n t   320  of  an  i g n i t i o n   w i r e   t e r m i n a l  



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

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

f e a t u r e s   f o u n d   in   o t h e r   e m b o d i m e n t s   of  t he   i n v e n -  

t i o n .   As  s h o w n ,   a  c r i m p a b l e   p o r t i o n   50a  i n c l u d e s  

a  f i r s t   s i d e   p o r t i o n   322  and  a  s e c o n d   s i d e   p o r t i o n  

3 2 4 ,   and  a  b o t t o m   or  b a s e   p o r t i o n   3 2 6 .  

P r e f e r a b l y ,   s i d e   p o r t i o n   322  i s   l o n g e r   t h a n   s i d e  

p o r t i o n   324 ,   f o r   f o r m i n g   a  n o n o v e r l a p p i n g   c r i m p .  

P o r t i o n s   3 2 2 ,   324  and  326  i n c l u d e   r i d g e - f o r m i n g  

g r o o v e s   328  and   3 3 0 .  

B a r r e l   p o r t i o n   36d  a l s o   i n c l u d e s   i n t e g r a l  

s p r i n g   means   i n c l u d i n g   a  f i r s t   t o n g u e   p o r t i o n   3 3 2  

and  a  s e c o n d   t o n g u e   p o r t i o n   3 3 4 ,   c i r c u m f e r e n t i a l l y  

d i s p o s e d   in   t h e   d i r e c t i o n   i n d i c a t e d   by  a r r o w   3 3 6 .  

F i r s t   t o n g u e   p o r t i o n   332  i s   d e f i n e d   by  a  g e n e r a l l y  

U - s h a p e d   s l o t   in  b a r r e l   p o r t i o n   36d  h a v i n g   a  b i g h t  

p o r t i o n   338  and  s i d e   or  l e g   p o r t i o n s   340  and  3 4 2 ,  

d e f i n i n g   a  t o n g u e   p o r t i o n   332  h a v i n g   a  t i p   p o r t i o n  

344  and  a  b a s e   p o r t i o n   346 .   Tip  p o r t i o n   344  i s  

p r o v i d e d   w i t h   a  r a d i a l   p r o j e c t i o n ,   e x t e n d i n g  

l i n e a r l y   in  a  d i r e c t i o n   p a r a l l e l   to  a x i s   112  s h o w n  

i n   F I G .   3 .  

S e c o n d   t o n g u e   p o r t i o n   334  i s   d e f i n e d   by  a  

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

352 ,   and  s i d e   or  l e g   p o r t i o n s   354  and  3 5 6 ,  

d e f i n i n g   a  s e c o n d   t o n g u e   p o r t i o n   334  h a v i n g   a  t i p  

p o r t i o n   358  and  a  b a s e   p o r t i o n   360 .   Tip  p o r t i o n  

358  i s   p r o v i d e d   w i t h   a  r a d i a l   p r o j e c t i o n   3 6 2 ,  

s i m i l a r   to  r a d i a l   p r o j e c t i o n   348 ,   l i n e a r l y  

e x t e n d i n g   in  t h e   d i r e c t i o n   of  a x i s   112 ,   shown  i n  

FIG.   3 .  

In  a d d i t i o n ,   b a r r e l   p o r t i o n   36d  i n c l u d e s   a  

l i n e a r l y - e x t e n d i n g   r a d i a l   p r o j e c t i o n   shown  as  a  

r i d g e   or  g r o o v e   364,   c i r c u m f e r e n t i a l l y   e x t e n d i n g  



f r o m   a d j a c e n t   r a d i a l   p r o j e c t i o n   348  to   a d j a c e n t  

r a d i a l   p r o j e c t i o n   362 ,   and  d e f i n i n g   a  f i r s t   g a p  
366  b e t w e e n   p r o j e c t i o n   364  and  p r o j e c t i o n   348 ,   a n d  

a  s e c o n d   gap  368  b e t w e e n   p r o j e c t i o n   364  and  p r o -  

j e c t i o n   362 .   As  w i l l   be  a p p a r e n t ,   p r o j e c t i o n   3 6 4  

may  be  e i t h e r   an  i n w a r d   p r o j e c t i o n   or  an  o u t w a r d  

p r o j e c t i o n ,   and  s e r v e s   as  a  c i r c u m f e r e n t i a l   s t i f -  

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

of  t o n g u e   p o r t i o n s   332  and  3 3 4 .  

F IGS.   19  and  20  i l l u s t r a t e   t h e   p r e f e r r e d  

m e t h o d   f o r   c r i m p i n g   c r i m p a b l e   p o r t i o n   50a  a b o u t   a n  

i g n i t i o n   c a b l e   s u c h   as  i g n i t i o n   c a b l e   32.  B e f o r e  

c r i m p i n g ,   t he   p o s i t i o n   of  the   i g n i t i o n   c a b l e   i s  

shown   by  s o l i d   l i n e   370  and  3 7 2 .   A f t e r   c r i m p i n g ,  

t h e   o u t l i n e   of  t h e   i g n i t i o n   c a b l e   is   shown  b y  

p h a n t o m   l i n e s   374  and  376.   As  s h o w n ,   an  i g n i t i o n  

c a b l e   is  p l a c e d   b e t w e e n   s i d e   p o r t i o n s   322  and  3 2 4  

so  t h a t   a  f r e e   end  p o r t i o n   378  e x t e n d s   a  s u b s t a n -  

t i a l   d i s t a n c e   b e y o n d   c r i m p a b l e   p o r t i o n   50a  t o w a r d s  

b a r r e l   p o r t i o n   3 6 d .   C r i m p a b l e   p o r t i o n   50a  i s  

p l a c e d   on  s u p p o r t i n g   d i e   380 ,   w i t h   b o t t o m   or  b a s e  

p o r t i o n   328  i n   c o n t a c t   w i t h   s u r f a c e   382  of  s u p -  

p o r t i n g   d i e   380 .   A  c r i m p i n g   d i e ,   r e c i p r o c a l   i n  

t h e   d i r e c t i o n   of  a r r o w   386 ,   is  p r o v i d e d   w i t h   a  

c o n v e r g i n g   e n t r y   s u r f a c e   388  and   a  c o n v e r g i n g .  

e n t r y   s u r f a c e   390 ,   and  an  a r c u a t e   s u r f a c e   3 9 2  

i n t e r c o n n e c t i n g   e n t r y   s u r f a c e s   388  and   390.   As  

can   be  s e e n ,   when  c r i m p i n g   d i e   384  i s   m o v e d  

t o w a r d s   s u p p o r t i n g   d i e   380 ,   s u r f a c e s   388 ,   390  a n d  

392  w i l l   g u i d e   t i p   p o r t i o n   394  of  f i r s t   s i d e   p o r -  
t i o n   322 ,   and  t i p   p o r t i o n   396  of   s e c o n d   s i d e   p o r -  
t i o n   324  i n t o   m u t u a l   c o n t a c t ,   to  f o r m   a  

n o n o v e r l a p p i n g   c r i m p .   As  can  be  s e e n ,   t h e  

c r i m p i n g   m e t h o d   shown  in  F IGS.   19  and  20  p r o d u c e s  



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

m e t h o d   shown  in   F I G S .   13  and  14,   s i n c e   f r e e   e n d  

p o r t i o n   378  i s   s o m e w h a t   c o m p r e s s e d   when  f o r c e   i s  

a p p l i e d   to  i g n i t i o n   c a b l e   such   as  i g n i t i o n   c a b l e  

32,   p r o v i d i n g   a t   l e a s t   some  of  t he   b e n e f i t s   of  a  

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

l a y e r s   of  an  i g n i t i o n   c a b l e   in   a s s e m b l e d   r e l a -  

t i o n s h i p .  

F I G S .   2 1 - 3 1   i l l u s t r a t e   v a r i o u s   o t h e r   n o n p r e -  

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

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

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

36,   and  w h i c h   may  be  u s e f u l   in   some  a p p l i c a t i o n s  

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

i n v e n t i o n .   F IGS .   2 1 - 3 1   i l l u s t r a t e   t he   i n t e g r a l  

s p r i n g   p o r t i o n   of  a  b a r r e l   p o r t i o n   i n   d e v e l o p e d  

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

a c c o r d i n g   to  t h e   i n v e n t i o n   a r e   f o r m e d   in   a  c o n v e n -  

t i o n a l   m u l t i p l e - s t r i k e   s t a m p i n g   p r o c e s s ,   and  a r e  

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

c o n n e c t i n g   r a i l s ,   w h i c h   a re   s u b s e q u e n t l y  

a p p r o p r i a t e l y   c u r v e d   to  form  a  b a r r e l   p o r t i o n ,   a n  

i n t e r m e d i a t e   p o r t i o n   and  a  c r i m p a b l e   p o r t i o n .   T h e  

e m b o d i m e n t   of  F IGS.   2 1 - 3 1   a r e   s o m e w h a t   s i m i l a r   t o  

c o r r e s p o n d i n g   p o r t i o n s   of  the   s e c o n d   p r e f e r r e d  

e m b o d i m e n t   of  the   i n v e n t i o n   shown  in  FIGS.   5  a n d  

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

d e f i n i n g   a  f i r s t   t o n g u e   p o r t i o n   420 ,   t h e   s l o t  

i n c l u d i n g   a  b i g h t   p o r t i o n   422  and  d i v e r g i n g   l eg   o r  

s i d e   p o r t i o n s   424  and  426 ,   as  w e l l   as  a  s e c o n d  

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

p o r t i o n   440  d e f i n e d   by  a  g e n e r a l l y   U - s h a p e d   s l o t  

h a v i n g   a  b i g h t   p o r t i o n   442  and  d i v e r g i n g   s i d e   o r  

l e g   p o r t i o n s   444  and  446 .   F IGS.   2 1 - 2 3   d i f f e r   f r o m  



e a c h   o t h e r   in   t h e   p r o v i s i o n   of  means  f o r   a d j u s t i n g  

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

420 ,   430  to   r a d i a l   p r o j e c t i o n s   438 ,   440  r e s p e c -  

t i v e l y .   In  F IG.   21 ,   a  c i r c u m f e r e n t i a l   s l o t   442  i s  

p r o v i d e d   to  r e m o v e   m a t e r i a l   f r om  t h e   b a s e   p o r t i o n s  

of  t o n g u e   p o r t i o n s   420 ,   4 3 0 ,   to  r e d u c e   t h e   r e s i -  

l i e n c e   of  t h e   r e s p e c t i v e   t o n g u e   p o r t i o n s .   In  F I G .  

22,   a  p a i r   of  s m a l l   h o l e s   444  a r e   p o s i t i o n e d   s o  

t h a t   e a c h   h o l e   r e m o v e s   m a t e r i a l   f rom  t he   b a s e   p o r -  

t i o n   of  a  t o n g u e   p o r t i o n ,   r e d u c i n g   i t s   r e s i l i e n c e ,  
a n d ,   in  F I G .   23,   a  s i n g l e   l a r g e   h o l e   4 4 6  

a c c o m p l i s h e s   t he   same  p u r p o s e   f o r   b o t h   t o n g u e   p o r -  

t i o n s   420  and  430  s i m u l t a n e o u s l y .  

The  e m b o d i m e n t   of  F IG.   25  i s   a  f u r t h e r  

v a r i a t i o n   on  t h e   e m b o d i m e n t   of  FIG.   21 ,   w h e r e   e a c h  

t o n g u e   p o r t i o n   d e f i n e d   by  a  d i v e r g i n g   U - s h a p e d  

s l o t   is  a l s o   p r o v i d e d   w i t h   a  d i v e r g i n g   U - s h a p e d  

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

F i r s t   t o n g u e   420  i s   p r o v i d e d   w i t h   a  f i r s t   t e n s i o n  

c o n t r o l l i n g   s l o t   in  t h e   f o r m   of  a  g e n e r a l l y   U -  

s h a p e d   s l o t   h a v i n g   a  b i g h t   p o r t i o n   450  a n d  

d i v e r g i n g   l e g   p o r t i o n s   452  and  454  a p p r o x i m a t e l y  

p a r a l l e l   r e s p e c t i v e l y   to  l e g   p o r t i o n s   424  and  4 2 6 .  

T h i s   e l i m i n a t e s   t he   m a t e r i a l   l y i n g   b e t w e e n   l e g s  

452  and  454  f r o m   the   r e s i l i e n t   h i n g e   p o r t i o n   o f  

t o n g u e   420 ,   e f f e c t i v e l y   r e d u c i n g   i t s   r e s i l i e n c e .  

T o n g u e   p o r t i o n   430  i s   s i m i l a r l y   p r o v i d e d   w i t h   a  

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

b i g h t   p o r t i o n   460  and  d i v e r g i n g   l e g   p o r t i o n s   4 6 2  

and  4 6 4 ,   to  t he   same  e n d .  

F I G S .   24 ,   25,   26  and  27  may  be  c o n s i d e r e d   a s  

v a r i a t i o n s   of  t he   s e c o n d   p r e f e r r e d   e m b o d i m e n t  

shown  in   F I G S .   5  and  6,  w i t h   v a r y i n g   c o n -  

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



d e f i n e   r e s p e c t i v e   t o n g u e   p o r t i o n s ,   w i t h   or  w i t h o u t  

a d d i t i o n a l   h o l e   means   to  c o n t r o l   or  r e d u c e   t h e  

r e s i l i e n c e   of  t he   r e s p e c t i v e   t o n g u e   p o r t i o n s .   I n  

F IG .   24 ,   a  f i r s t   t o n g u e   p o r t i o n   470  is   d e f i n e d   b y  

a  U - s h a p e d   s l o t   h a v i n g   a  b i g h t   p o r t i o n   472  a n d  

p a r a l l e l   l e g   or  s i d e   p o r t i o n s   474  and  476 .   A 

s e c o n d   t o n g u e   p o r t i o n   478  i s   d e f i n e d   by  a  U - s h a p e d  

s l o t   h a v i n g   a  b i g h t   p o r t i o n   480  and  p a r a l l e l   l e g  

or   s i d e   p o r t i o n s   482  and   4 8 4 .  

I n   F IG .   25 ,   f i r s t   and  s e c o n d   t o n g u e   p o r t i o n s  

5 0 0 ,   502  a r e   f o r m e d   by  m i r r o r - i m a g e   s l o t s   e a c h  

h a v i n g   a  b i g h t   p o r t i o n   504  and  s i d e   or  l e g   p o r -  
t i o n s   h a v i n g   b o t h   d i v e r g i n g   p o r t i o n s   506 ,   508  a n d  

p a r a l l e l   p o r t i o n s   510  and  5 1 2 .  

In  F IG .   26,   f i r s t   and  s e c o n d   t o n g u e   p o r t i o n s  

514 ,   516  a r e   d e f i n e d   by  a  m i r r o r - i m a g e   g e n e r a l l y  

U - s h a p e d   g r o o v e ,   e a c h   h a v i n g   a  b i g h t   p o r t i o n   5 1 8 ,  

a  f i r s t   or  s i d e   p o r t i o n   520  r u n n i n g   in  a  c i r c u m -  

f e r e n t i a l   d i r e c t i o n   and  a  s e c o n d   l e g   or  s i d e   p o r -  
t i o n   522  d i v e r g i n g   f r o m   i t s   c o r r e s p o n d i n g   s i d e   o r  

l e g   5 2 0 .  

The  e m b o d i m e n t   of  F IG .   27  i s   s i m i l a r   to  t h e  

e m b o d i m e n t   of  FIG.   24 ,   b u t   i n c l u d e s   a  s p r i n g -  

t e n s i o n   a d j u s t i n g   s l o t .   A  s i n g l e   c i r c u m f e r e n -  

t i a l l y   e x t e n d i n g   s l o t   524  e x t e n d s   i n t o   t o n g u e  

p o r t i o n s   470  and  478  to   r e d u c e   the   amoun t   o f  

m a t e r i a l   a t   t h e   b a s e   of  t o n g u e   p o r t i o n s   470 ,   4 7 8 ,  

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

and  s p r i n g   r a t e .   The  w i d t h   of  t h i s   s l o t ,   as  t h e  

w i d t h   of  a l l   o t h e r   s l o t s ,   and  the   d i a m e t e r   of  a  

h o l e   or  h o l e s   p r o v i d e d   f o r   t h i s   f u n c t i o n   may  b e  

i n c r e a s e d   or  d e c r e a s e d   as  a p p r o p r i a t e   to  c o n t r o l  

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

p o r t i o n .  



FIG.  29  is   a  v a r i a t i o n   of  the   p r e f e r r e d  

e m b o d i m e n t   shown  in  FIG.  1,  u t i l i z i n g   two  s m a l l e r  

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

t o n g u e   p o r t i o n .   F i r s t   and  s e c o n d   t o n g u e   p o r t i o n s  

526  and  528  a r e   d e f i n e d   by  a x i a l l y - o r i e n t e d  

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

p o r t i o n s   530 ,   532  and  s i d e   or  l eg   p o r t i o n s   5 3 4 ,  

536  and  538 ,   540,   where   s i d e   or  leg  p o r t i o n s   5 3 4 ,  

536  and  538 ,   540  a r e   d i v e r g i n g   s i d e   or  leg  p o r -  

t i o n s   e x t e n d i n g   g e n e r a l l y   in  a  d i m e n s i o n   p a r a l l e l  

to   a  l e n g t h w i s e   a x i s   s u c h   as  a x i s   112  shown  i n  

FIG.  3 .  

FIGS.   30  and  31  a r e   f u r t h e r   n o n p r e f e r r e d  

v a r i a t i o n s   of  the   s e c o n d   p r e f e r r e d   e m b o d i m e n t   o f  

the   i n v e n t i o n   shown  in  F IGS.   5  and  6,  and  of  o t h e r  

n o n p r e f e r r e d   e m b o d i m e n t s   shown  in  t he   p r e c e d i n g  

f i g u r e s .   In  the   e m b o d i m e n t   of  FIG.  30,   f i r s t   a n d  

s e c o n d   t o n g u e   p o r t i o n s   542  and  544  a r e   d e f i n e d   b y  

a  s i n g l e   s l o t   in  the   g e n e r a l   fo rm  of  two  m i r r o r -  

image  U - s h a p e d   c i r c u m f e r e n t i a l l y   e x t e n d i n g   s l o t s  

w i t h   p a r a l l e l   l e g s ,   one  p a r a l l e l   leg  of  each   b e i n g  

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

s i d e   of  the   o t h e r .   T h u s ,   the   s l o t   has  r e s p e c t i v e  

b i g h t   p o r t i o n s   546  and  548 ,   r e s p e c t i v e   u n c o n n e c t e d  

s i d e   or  l eg   p o r t i o n s   550  and  552  and  a  s i n g l e   l e g  

or  s i d e   p o r t i o n   554  w h i c h   i n t e r c o n n e c t s   b i g h t s   5 4 6  

and  548.   The  e m b o d i m e n t   of  FIG.   31  i s   a  m o d i f i c a -  

t i o n   of  the   e m b o d i m e n t   shown  in  FIG.   30,  w h i c h  

p r o v i d e s   h i g h e r   s p r i n g   t e n s i o n   t h a n   t h a t   of  F I G .  

30,  w i t h   a  s i n g l e   s i d e   or  l eg   p o r t i o n   556  i n t e r -  

c o n n e c t i n g   b i g h t s   546  and  548 ,   but   w i t h   d i v e r g i n g  

u n c o n n e c t e d   l e g s   or  s i d e   p o r t i o n s   558  and  5 6 0 ,  

d e f i n i n g   r e s p e c t i v e   base   p o r t i o n s   562,   564  w h i c h  

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



t i o n s   of  the   t o n g u e   p o r t i o n s   542,   544  in  t h e  

e m b o d i m e n t   of  FIG.  3 0 .  

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

v a r i a t i o n s   of  the   i n v e n t i o n   may  be  e a s i l y   m a d e  

w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t   and  s c o p e   of  t h e  

i n v e n t i o n ,   w h i c h   p r o v i d e   the   b e n e f i t s   of  a n  

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

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

use   e i t h e r   in  s t r a i g h t   or  b e n t   c o n f i g u r a t i o n s ,   f o r  

use   w i t h   e i t h e r   male   or  f e m a l e   c o n n e c t o r s ,   w i t h  

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

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

i n s u l a t i n g   b o o t s .  



1.  An  i g n i t i o n   w i r e   t e r m i n a l ,   c o m p r i s i n g :  

a  f i r s t   l i n e a r l y   e x t e n d i n g   c y l i n d r i c a l  

b a r r e l   p o r t i o n   ( 3 6 ) ,   h a v i n g   a  f i r s t   open   end  p o r -  
t i o n   (38)  and  a  s e c o n d   end  p o r t i o n   ( 4 0 ) ;  

a  s e c o n d   l i n e a r l y   e x t e n d i n g   i n t e r m e d i a t e  

p o r t i o n   (42)  i n t e g r a l   w i t h   s a i d   s e c o n d   end  p o r -  
t i o n   ( 4 0 ) ,   s a i d   i n t e r m e d i a t e   p o r t i o n   (42)  h a v i n g  

f i r s t   (44)  and  s e c o n d   (46)  edge   p o r t i o n s   and  a  

body  p o r t i o n   (48)   h a v i n g   a  f i r s t   end  p o r t i o n  

i n t e g r a l   w i t h   s a i d   f i r s t   c y l i n d r i c a l   b a r r e l   p o r -  
t i o n   (36)  and  a  s e c o n d   end  p o r t i o n   i n t e g r a l   w i t h   a  

t h i r d   l i n e a r l y - e x t e n d i n g   c r i m p a b l e   p o r t i o n   ( 5 0 ) ;  

s a i d   t h i r d   c r i m p a b l e   p o r t i o n   (50)  b e i n g   a  

U - s h a p e d   p o r t i o n   h a v i n g   a  ba se   p o r t i o n   ( 1 3 2 )  

i n t e g r a l   w i t h   s a i d   body  p o r t i o n   (50)  and  f i r s t  

(134)   and  s e c o n d   (136)   s i d e   p o r t i o n s   i n t e g r a l   w i t h  

s a i d   base   p o r t i o n   and  a d a p t e d   to  be  c r i m p e d   o v e r  

an  i g n i t i o n   c a b l e   (32)   i n c l u d i n g   a  f o l d e d - b a c k  

c o r e   p o r t i o n   ( 5 8 ) ;  

s a i d   f i r s t   c y l i n d r i c a l   b a r r e l   p o r t i o n   ( 3 6 )  

d e f i n i n g   an  i n t e g r a l   s p r i n g   means  ( 1 1 0 ,   150 ,   1 5 2 ,  

192,   242,   244 ,   332 ,   334 ,   420 ,   430 ,   470 ,   478 ,   5 0 0 ,  

502,   514,  516,   526 ,   528 ,   532 ,   534)  f o r   r e t a i n i n g  

s a i d   i g n i t i o n   w i r e   t e r m i n a l   to  an  i g n i t i o n   w i r e  

c o n n e c t i o n   t e r m i n a l   ( 8 2 ) ;  

s a i d   i n t e g r a l   s p r i n g   means  ( 1 1 0 ,   150,   1 5 2 ,  

192,   242,   244 ,   332 ,   334 ,   420,   430 ,   470 ,   478,   5 0 0 ,  

502,   514,   516 ,   526 ,   528 ,   532 ,   534)  b e i n g   a  t o n g u e  

p o r t i o n ,   s a i d   c y l i n d r i c a l   b a r r e l   p o r t i o n   ( 3 6 )  

d e f i n i n g   a  g e n e r a l l y   U - s h a p e d   s l o t ,   s a i d  U - s h a p e d  

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

p o r t i o n   b e i n g   d i s p o s e d   s u b s t a n t i a l l y   in  the  p l a n e  



of  s a i d   c y l i n d r i c a l   b a r r e l   p o r t i o n   ( 3 6 ) ;  

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

t i o n   ( 1 2 2 ,   162 ,   176 ,   202,   254 ,   266 ,   3 5 8 ) ,   and  s a i d  

t i p   p o r t i o n   d e f i n i n g   a  r a d i a l   p r o j e c t i o n   ( 1 2 4 ,  

166 ,   180 ,   206 ,   258 ,   270,   318 ,   362 ,   438 ,   4 4 0 )  

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

n e c t i o n   t e r m i n a l   (82)  to   r e t a i n   s a i d   i g n i t i o n   w i r e  

t e r m i n a l   (30,   1 3 0 ,   190 ,   240,   320)  t h e r e t o .  

2.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n :  

s a i d   i n t e r m e d i a t e   p o r t i o n   (42)   i n c l u d e s  

f i r s t   ( 7 0 ) ,   s e c o n d   (72)  and  t h i r d   (74)   d e f o r m e d  

p o r t i o n s   a d a p t e d   to  a l l o w   s a i d   i n t e r m e d i a t e   p o r -  
t i o n   (42)   to   be  ben t   in  a  f i r s t   d i r e c t i o n ;  

s a i d   f i r s t   d e f o r m e d   p o r t i o n   (70)   b e i n g  

f o r m e d   in  s a i d   f i r s t   edge  p o r t i o n   (44)   in  t h e  

d i r e c t i o n   of  s a i d   s e c o n d   edge  p o r t i o n   ( 4 6 ) ,   s a i d  

s e c o n d   d e f o r m e d   p o r t i o n   (72)  b e i n g   f o r m e d   in  s a i d  

s e c o n d   edge   p o r t i o n   (46)  o p p o s i t e   s a i d   f i r s t  

d e f o r m e d   p o r t i o n   (70)  in  the   d i r e c t i o n   of  s a i d  

f i r s t   d e f o r m e d   p o r t i o n   ( 7 0 ) ,   and  s a i d   t h i r d  

d e f o r m e d   p o r t i o n   (74)  b e i n g   f o r m e d   in  s a i d   b o d y  

p o r t i o n   (48)   i n t e r m e d i a t e   s a i d   f i r s t   d e f o r m e d   p o r -  
t i o n   (70)   and  s a i d   s e c o n d   d e f o r m e d   p o r t i o n   ( 7 2 )  

and  in  t he   d i r e c t i o n   of  s a i d   f i r s t   (44)   and  s e c o n d  

(46)   edge   p o r t i o n s ;  

s a i d   f i r s t   d i r e c t i o n   b e i n g   a  bend  d i r e c -  

t i o n   w h e r e i n   s a i d   base   p o r t i o n   (132)   of  s a i d  

c r i m p a b l e   p o r t i o n   (50)  f o r m s   an  a c u t e   a n g l e   ( 2 2 0 )  

w i t h   s a i d   b a r r e l   p o r t i o n   ( 3 6 ) ,   and  s a i d   s i d e   p o r -  
t i o n s   ( 1 3 4 ,   136)   of  s a i d   c r i m p a b l e   p o r t i o n   ( 5 0 )  

fo rm  an  o b t u s e   a n g l e   (222)  w i t h   s a i d   b a r r e l   p o r -  

t i o n .  



3.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n :  

s a i d   b a r r e l   p o r t i o n   (36)   is   a  l o c k e d  

b a r r e l   p o r t i o n ,   s a i d   b a r r e l   p o r t i o n   (36)   h a v i n g   a  

seam  (104)   d e f i n e d   by  f i r s t   and  s e c o n d   e d g e s   o f  

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

i n c l u d i n g   m a t i n g   d o v e t a i l   p o r t i o n s   ( 1 0 0 ,   1 0 2 ) .  

4.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n :  

s a i d   t o n g u e   p o r t i o n   is  an  a x i a l   t o n g u e  

p o r t i o n   (110)   e x t e n d i n g   in  the   d i r e c t i o n   of  a  

l e n g t h w i s e   a x i s   of  s a i d   b a r r e l   p o r t i o n   ( 3 6 ) ;  

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

b i g h t   p o r t i o n   (114)   d e f i n i n g   s a i d   t i p   p o r t i o n  

( 1 2 2 )   and  d i v e r g i n g   s i d e   p o r t i o n s   ( 1 1 6 ,   1 1 8 )  

d e f i n i n g   a  t o n g u e   ba se   p o r t i o n   (120)   s u b s t a n t a l l y  

w i d e r   t h a n   s a i d   t i p   p o r t i o n   ( 1 2 2 ) .  

5.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n :  

s a i d   i n t e g r a l   s p r i n g   means  i n c l u d e s   s a i d  

f i r s t   m e n t i o n e d   t o n g u e   p o r t i o n   (242 ,   420 ,   4 7 0 ,  

500 ,   514,   526,   532)  and  a  s e c o n d   t o n g u e   p o r t i o n  

( 2 4 4 ,   430 ,   478 ,   502 ,   5 1 6 ,   528 ,   5 3 4 ) ;  

s a i d   f i r s t   ( 2 4 2 ,   420 ,   470 ,   500 ,   514,   5 2 6 ,  

532)  and  s e c o n d   (244 ,   430 ,   478 ,   502,   516 ,   5 2 8 ,  

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

t o n g u e   p o r t i o n s ;  

e a c h   s a i d   t o n g u e   p o r t i o n   ( 242 ,   2 4 4 )  

i n c l u d i n g   a  t i p   p o r t i o n   i n c l u d i n g   a  r a d i a l   p r o j e c -  

t i o n   ( 2 5 8 ,   270,   320,   438 ,   440)  a d a p t e d   t o  

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

m i n a l   (82)  to   r e t a i n   s a i d   i g n i t i o n   w i r e   t e r m i n a l  

( 1 3 0 ,   190,   240,   320)  t h e r e t o .  



6.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   5,  w h e r e i n :  

s a i d   b a r r e l   p o r t i o n   (36)  i n c l u d i n g   a  

t h i r d   r a d i a l   p r o j e c t i o n   (364)   t h e r e f r o m ,  

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

l i n e a r l y - e x t e n d i n g   c i r c u m f e r e n t i a l   p r o j e c t i o n  

e x t e n d i n g   from  a d j a c e n t   s a i d   r a d i a l   p r o j e c t i o n  

( 3 4 8 )   of  s a i d   f i r s t   t o n g u e   p o r t i o n   (332)   t o  

a d j a c e n t   s a i d   r a d i a l   p r o j e c t i o n   (362)   o f  

s a i d   s e c o n d   t o n g u e   p o r t i o n   ( 3 3 4 ) ,   s a i d   b a r r e l  

p o r t i o n   (36)   d e f i n i n g   a  f i r s t   gap  ( 3 6 6 )  

b e t w e e n   a  f i r s t   end  of  s a i d   l i n e a r l y - e x t e n d i n g  

c i r c u m f e r e n t i a l   p r o j e c t i o n   (364)   and  s a i d  

r a d i a l   p r o j e c t i o n   (348)   of  s a i d   f i r s t   t o n g u e  

p o r t i o n   (332)   and  d e f i n i n g   a  s e c o n d   gap  ( 3 6 8 )  

b e t w e e n   a  s e c o n d   end  of  s a i d   l i n e a r l y - e x t e n d i n g  

c i r c u m f e r e n t i a l   p r o j e c t i o n   ( 3 6 4 ) ,   and  s a i d   r a d i a l  

p r o j e c t i o n   (362)   of  s a i d   s e c o n d   t o n g u e   p o r t i o n  

( 3 3 4 ) .  

7.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   5,  w h e r e i n :  

e a c h   s a i d   t o n g u e   p o r t i o n   (242 ,   244 ,   4 2 0 ,  

430 ,   470 ,   478 ,   500 ,   502 ,   514,   516,   526 ,   528 ,   5 3 2 ,  

534)  d e f i n e d   by  a  g e n e r a l l y   U - s h a p e d   s l o t   d e f i n e d  

by  s a i d   b a r r e l   p o r t i o n ,   each   s a i d   g e n e r a l l y   U -  

s h a p e d   s l o t   h a v i n g   a  b i g h t   p o r t i o n   ( 2 4 8 ,   260 ,   3 4 8 ,  

352,   422 ,   432,   472 ,   480 ,   504,   518,   530 ,   532 ,   5 4 6 ,  

548)  and  d i v e r g i n g   s i d e   p o r t i o n s   ( 2 5 0 ,   252 ,   2 6 2 ,  

264 ,   340 ,   342 ,   354 ,   356 ,   424,   426 ,   434 ,   436 ,   4 7 4 ,  

476 ,   482 ,   484 ,   506 ,   508 ,   520,   522,   534 ,   536 ,   5 3 8 ,  

556,   558,   5 6 0 ) .  



8.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   5  or  7,  w h e r e i n :  

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

by  s a i d   b a r r e l   p o r t i o n   (36)   i n c l u d e s   a  b i g h t  

p o r t i o n   ( 5 3 6 ,   538)  and  f i r s t   and  s e c o n d   s i d e  

p o r t i o n s   ( 5 3 6 ,   538 ,   5 4 4 ) ,   a  f i r s t   s i d e   p o r t i o n   o f  

a  f i r s t   one  of  s a i d   g e n e r a l l y   U - s h a p e d   s l o t s   b e i n g  

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

of  s a i d   g e n e r a l l y   U - s h a p e d   s l o t s .  

9.  An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n :  

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

t o n g u e   p o r t i o n   (204)   d e f i n e d   by  a  c i r c u m f e r e n -  

t i a l l y   o r i e n t e d   g e n e r a l l y   U - s h a p e d   s l o t   (196 ,   1 9 8 ,  

200)  d e f i n e d   by  s a i d   b a r r e l   p o r t i o n   and  i n c l u d i n g  

s a i d   r a d i a l   p r o j e c t i o n   ( 2 0 6 )   a t   s a i d   t i p ;  

s a i d   c y l i n d r i c a l   b a r r e l   p o r t i o n   ( 3 6 )  

f u r t h e r   i n c l u d i n g   a  s e c o n d   r a d i a l   p r o j e c t i o n   ( 2 0 8 )  

d i s p o s e d   d i a m e t r i c a l l y   o p p o s i t e   f rom  s a i d   f i r s t  

m e n t i o n e d   r a d i a l   p r o j e c t i o n   ( 2 0 6 ) ;  

s a i d   f i r s t   m e n t i o n e d   r a d i a l   p r o j e c t i o n  

( 2 0 6 )   and  s a i d   s e c o n d   r a d i a l   p r o j e c t i o n   ( 2 0 8 )  

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

c o n n e c t i o n   t e r m i n a l   (82)  t o   r e t a i n   s a i d   i g n i t i o n  

w i r e   t e r m i n a l   t h e r e t o .  

10.   An  i g n i t i o n   w i r e   t e r m i n a l   a c c o r d i n g   t o  

c l a i m   2,  w h e r e i n :  

s a i d   i g n i t i o n   w i r e   t e r m i n a l   is  a  b e n t  

i g n i t i o n   w i r e   t e r m i n a l   b e n t   in  s a i d   f i r s t   d i r e c -  

t i o n ;  

s a i d   t h i r d   d e f o r m e d   p o r t i o n   (74)  b e i n g  

d i s p o s e d   at  an  apex  of  an  a c u t e   a n g l e   ( 2 2 0 )  

d e f i n e d   by  s a i d   ben t   i g n i t i o n   w i r e   t e r m i n a l ;  



s a i d   f i r s t   and  s e c o n d   d e f o r m e d   p o r t i o n s  
(70 ,   72)  b e i n g   s t r a i g h t e n e d   to  form  s m o o t h  
u n d i s t o r t e d   bend  a r e a s   at  the   apex  of  an  o b t u s e  
a n g l e   (222)   f o r m e d   by  s a i d   b e n t   i g n i t i o n   w i r e   t e r -  
m i n a l .  
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