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(57)  A  circuit  board  edge  connector  (10)  comprises  an 
insulating  housing  (12)  having  a  cavity  (14)  for  receiving  a 
daughter  circuit  board,  and  a  plurality  of  electrical  terminals 
(32)  each  mounted  in  a  respective  passage  (22)  in  the  base 
(26)  of  the  cavity  (14),  and  each  having  a  mating  portion  (34) 
in  the  cavity,  a  laterally  offset  portion  (36)  adjacent  to  the 
inner  face  (39)  of  the  base  (26),  and  a  connecting  tail  (40) 
located  beyond  the  outer  face  (41)  of  the  base  (26). 

For  mounting  the  connector  (10)  on  a  mother  circuit 
board  (44),  each  mating  portion  (34)  is  spaced  from  the 
adjacent  wall  (19)  of  the  cavity  (14)  to  permit  the  insertion  of 
a  tool  member  (54)  into  the  cavity  (14)  to  engage  the  offset 
portion  (36)  of  the  terminal  (32)  to  drive  an  enlarged  laterally 
resilient  mounting  portion  (38)  of  the  terminal  (32)  into  a  hole 
(42)  in  the  mother  circuit  board  (44). 
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C i r c u i t   b o a r d   edge   c o n n e c t o r .  

We  h a v e   d e s c r i b e d   in   U S - A - 3 , 3 9 7 , 3 8 1   a  c i r c u i t  

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

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

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

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

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

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

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

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

p o r t i o n   a d j a c e n t   to   t h e   i n n e r   f a c e   o f  t h e   b a s e ,   a n d  

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

b a s e   and  b e i n g   l a t e r a l l y   o f f s e t ,   by  v i r t u e   of  t h e  

o f f s e t   p o r t i o n ,   f r o m   t h e   m a t i n g   p o r t i o n .  

We  have   a l s o   d e s c r i b e d   in   U S - A - 4 , 1 8 6 , 9 8 2 ,   a n  

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

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

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

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

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

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

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

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

The  p r e s e n t   i n v e n t i o n   c o n c e r n s   t h e   p r o b l e m  

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

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

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

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

t h e   a p p l i c a t i o n   t h e r e t o   of  a  h i g h   a x i a l   f o r c e .  

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



b o a r d   edge   c o n n e c t o r   as  d e f i n e d   i n   t h e   f i r s t   p a r a g r a p h  

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

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

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

t h e   i n s e r t i o n   of  a  t o o l   member   b e t w e e n   t h e   w a l l   a n d  

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

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

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

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

p o r t i o n   a d a p t e d   to   be  f o r c e   f i t t e d   i n t o   a  h o l e   i n  

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

a g a i n s t   t h e   o f f s e t   p o r t i o n   of   t h e   t e r m i n a l .  

The  g e n e r a l   s t a t e   of  t h e   a r t   i s   f u r t h e r  

e x e m p l i f i e d   by  U S - A - 3 , 3 4 8 , 1 9 1 ,   U S - A - 3 , 6 0 1 , 7 8 2   a n d  

U S - A - 3 , 7 2 5 , 8 4 2 .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n  

an  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d   by  w a y  

of  e x a m p l e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   in   w h i c h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w ,   shown  p a r t l y  

in   s e c t i o n ,   of  a  f i r s t   c i r c u i t   b o a r d   e d g e   c o n n e c t o r ,  

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

a  s e c o n d   s u c h   c o n n e c t o r   m o u n t e d   on  t h e   m o t h e r   b o a r d ;  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  

c o n n e c t o r   of  F i g u r e   1  in  a s s o c i a t i o n   w i t h   t o o l i n g  

p o s i t i o n e d   to   m o u n t   t h e   c o n n e c t o r   on  t h e   m o t h e r  

c i r c u i t   b o a r d ;   a n d  

F i g u r e   3  i s   a  s i m i l a r   v i e w   to   t h a t   of  F i g u r e   2 

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

on  t h e   m o t h e r   c i r c u i t   b o a r d .  

A  c i r c u i t   b o a r d   edge   c o n n e c t o r   10  c o m p r i s e s  

a  r i g i d   i n s u l a t i n g   h o u s i n g   12  of  p l a s t i c s   m a t e r i a l ,  

h a v i n g   a  s l o t   14  o p e n i n g   i n t o   a  m a t i n g   f a c e   16  of  t h e  

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

r e c e i v i n g   a  d a u g h t e r   c i r c u i t   b o a r d   (no t   s h o w n ) .  

Two  p a r a l l e l   rows  of  a l i g n e d   t e r m i n a l   r e c e i v i n g   r e c e s s e s  



18  e a c h   h a v i n g   a  s i d e   w a l l   19  ( F i g u r e   2)  open   i n t o  

t h e   s l o t   14  f r o m   r e s p e c t i v e   s i d e s   t h e r e o f .   The  h o u s i n g  

12  h a s   a  b a s e   26  ( F i g u r e s   2  and  3)  t h r o u g h   w h i c h   e x t e n d  

p a s s a g e s   22  e a c h   c o m m u n i c a t i n g   w i t h   one  of  t h e   r e c e s s e s  

18.  M o u n t i n g   f l a n g e s   28  a r e   p r o v i d e d   a t   t h e   e n d s  

of  t h e   h o u s i n g   1 2 .  

Each   of  e l e c t r i c a l   t e r m i n a l s   32  in   t h e   h o u s i n g  

12  c o m p r i s e s   a  m a t i n g   p o r t i o n   in   t h e   f o rm  of  a  

c a n t i l e v e r   c o n t a c t   b l a d e   34  f o r   e n g a g i n g   t h e   d a u g h t e r  

c i r c u i t   b o a r d ,   an  i n t e r m e d i a t e   o f f s e t   p o r t i o n   3 6  

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

p o r t i o n   38  c o n n e c t e d   to   t h e   p o r t i o n   36  by  a  

r e c t i l i n e a r   s h a n k   37  e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l  

to   t h e   m a t i n g   p o r t i o n   34  and  a  c o n n e c t i n g   t a i l   4 0  

e x t e n d i n g   f r o m   t h e   p o r t i o n   38.  Each   t e r m i n a l   32  i s  

m o u n t e d   in   one  of   t h e   r e c e s s e s   18,  w i t h   i t s   s h a n k   37  

e x t e n d i n g   t h r o u g h   t h e   c o r r e s p o n d i n g   p a s s a g e   2 2 ,  

t h e . m o u n t i n g   p o r t i o n   38  of  t h e   t e r m i n a l   l y i n g   b e y o n d  

t h e   o u t e r   f a c e   41  of  t h e   b a s e   26  of  t h e   h o u s i n g   12  

and  t h e   p o r t i o n   36  e n g a g i n g   t h e   i n n e r   f a c e   39  o f  

t h e   b a s e   2 6 .  

In  o r d e r   to   m o u n t   t h e   c o n n e c t o r   10  on  a  

m o t h e r   c i r c u i t   b o a r d   44  h a v i n g   i n t e r n a l l y   m e t a l l i c a l l y  

p l a t e d   h o l e s   42  t h e r e i n ,   c o r r e s p o n d i n g   in  s p a c i n g   a n d  

a r r a n g e m e n t   to   t h e   c o n n e c t i n g   t a i l s   40,  t h e   b o a r d  

44  i s   p o s i t i o n e d   on  a  t o o l   b a s e   46,  h a v i n g   s p a c e d  

l o n g i t u d i n a l   g r o o v e s   48  t h e r e i n ,   so  t h a t   e a c h   h o l e  

42  i s   a l i g n e d   w i t h   one  of  t h e s e   g r o o v e s .   T h e  

c o n n e c t o r   10  i s   t h e n   a l i g n e d   w i t h   t h e   b a s e   46  and  i s  

moved  t h e r e t o w a r d s   to   i n s e r t   e ach   t a i l   40  of  e a c h  

t e r m i n a l   32  t h r o u g h   a  r e s p e c t i v e   h o l e   42  i n t o   t h e  

g r o o v e   48  a l i g n e d   t h e r e w i t h ,   t he   p o r t i o n   38  of  t h e  

t e r m i n a l   r e s t i n g   on  t h e   p l a t i n g   of  t h e   h o l e   42,  a s  

shown  in  F i g u r e   2 .  

A - t e r m i n a l   d r i v i n g   t o o l   52  has   l e g s   54,  e a c h  



l e g   54  t e r m i n a t i n g   in   a  s h o u l d e r   58  s h a p e d   s n u g l y  

to   e n g a g e   t h e   p o r t i o n   36  of  t h e   c o r r e s p o n d i n g   t e r m i n a l  

32.  E a c h   m a t i n g   p o r t i o n   34  i s   s p a c e d   f rom  t h e  

a d j a c e n t   w a l l   19  to   p e r m i t   t h e   i n s e r t i o n   of  one  o f  

t h e   l e g s   54  b e t w e e n   t h e   p o r t i o n   34  and  t h e   a d j a c e n t  

w a l l   1 9 .  

The  l e g s   54  of  t h e   t o o l   52  h a v i n g   b e e n  

i n s e r t e d   i n t o   t h e   r e c e s s e s   18'   so  t h a t   e a c h   s h o u l d e r  

58  t h e r e o f   e n g a g e s   t h e   s h o u l d e r   p o r t i o n   36  of  a  

r e s p e c t i v e   t e r m i n a l   32,  a  d o w n w a r d   a x i a l   f o r c e   i s  

a p p l i e d   to   t h e   t o o l   52  to   d r i v e   t h e   m o u n t i n g   p o r t i o n s  

38  of  t h e   t e r m i n a l s   i n t o   t h e   h o l e s   42  as  shown  i n  

F i g u r e   3,  so  as  to   be  r e s i l i e n t l y   f o r c e   f i t t e d   t h e r e i n .  

The  t o o l   52  i s   t h e n   w i t h d r a w n   f rom  t h e   c o n n e c t o r   1 0 .  

E a c h   m o u n t i n g   p o r t i o n   38,  w h i c h   may  be  f o r m e d  

a c c o r d i n g   to   t h e   t e a c h i n g   of  U S - A - 4 , 1 8 6 , 9 8 2 ,   c o m p r i s e s  

a  p a i r   of  l e g s   60  j o i n e d   a t   t h e i r   e n d s   and  h a v i n g  

s u r f a c e s   w h i c h   f a c e   and  a b u t   one  a n o t h e r   in   a  s h e a r  

p l a n e   b e t w e e n   t h e   l e g s   and  w i t h   r e s p e c t   to   w h i c h   t h e  

l e g s   a r e   m u t u a l l y   l a t e r a l l y   o f f s e t .   The  l e g s   6 0  

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

t h e   p o r t i o n   38  i s   f o r c e d   i n t o   t h e   h o l e   42,  i n  

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



1.  A  c i r c u i t   b o a r d   e d g e   c o n n e c t o r   ( 1 0 )  

c o m p r i s i n g   an  i n s u l a t i n g   h o u s i n g   (12)  d e f i n i n g   a n  

e l o n g a t e   c a v i t y   (14)  f o r   r e c e i v i n g   a  d a u g h t e r   c i r c u i t  

b o a r d ,   t h e   c a v i t y   h a v i n g   a  b a s e   ( 2 6 ) ,   a  p a i r   o f  

p a r a l l e l   rows   of  p a s s a g e s   (22)  e x t e n d i n g   t h r o u g h   t h e  

b a s e   (26)  and  c o m m u n i c a t i n g   w i t h   t h e   c a v i t y   o n  

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

t e r m i n a l s   (32)  e a c h   m o u n t e d   in   a  r e s p e c t i v e   p a s s a g e  

(22)  and  e a c h   h a v i n g   a  m a t i n g   p o r t i o n   (34)  in  t h e  

c a v i t y ,   a  l a t e r a l l y   o f f s e t  p o r t i o n   (36)  a d j a c e n t  

t o   t h e   i n n e r   f a c e   (39)  of  t h e   b a s e   ( 2 6 ) ,   and  a  

c o n n e c t i n g   t a i l   (40)  l o c a t e d   b e y o n d   t h e   o u t e r   f a c e  

(41)  of  t h e   b a s e   (26)  and  b e i n g   l a t e r a l l y   o f f s e t ,   b y  

v i r t u e   of  t h e   o f f s e t   p o r t i o n   ( 3 6 ) ,   f r o m   t h e   m a t i n g  

p o r t i o n   ( 3 4 ) ;   c h a r a c t e r i s e d   in   t h a t   e a c h   m a t i n g  

p o r t i o n   (34)  i s   s p a c e d   f r o m   t h a t   w a l l   (19)  of  t h e   c a v i t y  

( 1 4 ) ,   w h i c h   i s   a d j a c e n t   to   t h e   m a t i n g   p o r t i o n   ( 3 4 ) ,  

to   p e r m i t   t h e   i n s e r t i o n   of  a  t o o l   member   (54)  b e t w e e n  

t h e   w a l l   (19)  and  t h e   m a t i n g   p o r t i o n   (34)  to   e n g a g e  

t h e   o f f s e t   p o r t i o n   (36)  of  t h e   t e r m i n a l   ( 3 2 ) ;   and  i n  

t h a t   e a c h   t e r m i n a l   (32)  i s   p r o v i d e d   b e t w e e n   i t s  

c o n n e c t i n g   t a i l   (40)  and  t h e   o u t e r   f a c e   (41)  of  t h e  

b a s e   ( 2 6 ) ,   w i t h   an  e n l a r g e d   l a t e r a l l y   r e s i l i e n t   m o u n t i n g  

p o r t i o n   (38)  a d a p t e d   to   be  f o r c e   f i t t e d   i n t o   a  h o l e  

(42)  in   a  m o t h e r   c i r c u i t   b o a r d   (44)  by  d r i v i n g   t h e  

t o o l  m e m b e r   (54)  a g a i n s t   t h e   o f f s e t   p o r t i o n   (36)  o f  

t h e   t e r m i n a l   ( 3 2 ) .  

2.  A  c o n n e c t o r   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   in   t h a t   i t   i s   a r r a n g e d   in   c o m b i n a t i o n  

w i t h   a  t o o l   (52)  h a v i n g   t o o l   m e m b e r s   ( 5 4 )  

e a c h   d i m e n s i o n e d   to   be  i n s e r t e d   b e t w e e n   t he   a d j a c e n t  

w a l l   (19)  of  t h e   c a v i t y   (14)  and  t h e   m a t i n g   p o r t i o n  

(34)  a d j a c e n t   t h e r e t o ,   a  t o o l   b a s e   ( 4 6 ) ,   and  a  

m o t h e r   c i r c u i t   b o a r d   (44)  h a v i n g   a  row  of  i n t e r n a l l y  



m e t a l l i c a l l y   p l a t e d   h o l e s   (42)  i n t o   e a c h   of  w h i c h   a  

r e s p e c t i v e   m o u n t i n g   p o r t i o n   (38)  can   be  f o r c e   f i t t e d ,  

t h e   n u m b e r   and  a r r a n g e m e n t   of  w h i c h   h o l e s   ( 4 2 )  

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

c o n n e c t i n g   t a i l s   (40)  of  t h e   t e r m i n a l s   ( 3 2 ) ,   t h e   t o o l  

b a s e   (46)  h a v i n g   o p e n i n g s   (48)  f o r   r e c e i v i n g   t h e   t a i l  

p o r t i o n s   ( 4 0 ) ;   w h e r e b y   t h e   c o n n e c t o r   (10)  can  b e  

m o u n t e d   on  t h e   m o t h e r   b o a r d   (44)  by  d i s p o s i n g   t h e  

l a t t e r   on  t h e   t o o l   b a s e   (46)  w i t h   e a c h   h o l e   ( 4 2 )  

of  t h e   m o t h e r   b o a r d   (44)  in   a l i g n m e n t   w i t h   an  o p e n i n g  

(48)  in  t h e   t o o l   b a s e   ( 4 6 ) ,   i n s e r t i n g   e a c h   c o n n e c t i n g  

t a i l   (40)  t h r o u g h   a  r e s p e c t i v e   h o l e   (42)  in   t h e  

m o t h e r   b o a r d   (44)  t o   e x t e n d   i n t o   t h e   o p e n i n g   ( 4 8 )  

a l i g n e d   t h e r e w i t h ,   i n s e r t i n g   t h e   t o o l   m e m b e r s   ( 5 4 )  

i n t o   t h e   c a v i t y   (14)  of  t h e   h o u s i n g   (12)  to   e n g a g e  

t h e   o f f s e t   p o r t i o n s   (36)  of  t h e   t e r m i n a l s   ( 3 2 ) ,   a n d  

a p p l y i n g   a  f o r c e   to   t h e   t o o l   m e m b e r s   (54)  to   d r i v e   t h e  

m o u n t i n g   p o r t i o n s   (38)  i n t o   t h e   h o l e s   ' (42)  in   t h e  

m o t h e r   b o a r d   ( 4 4 ) .  

3.  A  c o n n e c t o r   a c c o r d i n g   to   C l a i m   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   m a t i n g   p o r t i o n   (34)  i s  

in   t h e   f o rm  of  a  c a n t i l e v e r   beam  e x t e n d i n g   s u b s t a n t i a l l y  

n o r m a l l y   of  t h e   b a s e   (26)  of  t h e   c a v i t y ,   e a c h   m o u n t i n g  

p o r t i o n   (38)  c o m p r i s i n g   a  p a i r   of  l e g s   (60)  j o i n e d  

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

a n o t h e r   in   a  s h e a r   p l a n e   b e t w e e n   t h e   l e g s   (60)  a n d  

w i t h   r e s p e c t   to   w h i c h   t h e   l e g s   (60)  a r e   m u t u a l l y  

l a t e r a l l y   o f f s e t ,   t h e   l e g s   (60)  b e i n g   s u c h   as  to   b e  

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

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

p o r t i o n   (38)  i s   f o r c e d   i n t o   t h e   h o l e   (42)  in   t h e  

m o t h e r   c i r c u i t   b o a r d   ( 4 4 ) .  

4.  A  c o n n e c t o r   a c c o r d i n g   to   C l a i m   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   t h e  m a t i n g   p o r t i o n   (34)  o f  

e a c h   t e r m i n a l   (32)  e x t e n d s   s u b s t a n t i a l l y   p e r p e n d i c u l a r l y  



w i t h   r e s p e c t   to   t h e   o f f s e t   p o r t i o n   (36)  and  i s   c o n n e c t e d  

t o   one  s i d e   t h e r e o f ,   t h e   m o u n t i n g   p o r t i o n   (38)  o f  

t h e   t e r m i n a l   (32)  b e i n g   c o n n e c t e d   to   t h e   o f f s e t  

p o r t i o n   (36)  by  a  r e c t i l i n e a r   s h a n k   p o r t i o n   (37)  w h i c h  

i s   r e c e i v e d   in   t h e   r e s p e c t i v e   p a s s a g e   (22)  a n d  

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

( 3 6 ) ,   t h e   s h a n k   (37)  and  t h e   c o n n e c t i n g   t a i l   ( 4 0 )  

of  t h e   t e r m i n a l   b e i n g   in   a x i a l   a l i g n m e n t   w i t h   o n e  

a n o t h e r   and  b e i n g   p a r a l l e l   to   t h e   m a t i n g   p o r t i o n   ( 3 4 )  

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

p o r t i o n   ( 3 6 ) .  
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