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$4)  Electrical  contact  member  with  a  pair  of  resilient  cantilever  contact  arms. 

An  electrical  contact  member  comprises  a  pair  of 
resilient  cantilever  contact  arms  (4,  5)  which  are  inherently 
resiliently  biassed  towards  each  other  and  supported  inter- 
mediate  their  roots  and  free  ends  whereby  a  male  contact 
(200)  inserted  between  the  contact  arms  (4, 5)  is  gripped  with 
a  contact  force  derived  not  only  from  deflection  of  the 
contact  arms  (4,  5)  caused  by  insertion  of  the  male  contact 
(200)  but  also  from  the  initial  inherent  bias  of  the  contact 
arms  (4,  5). 



T h i s   i n v e n t i o n   r e l a t e s   to   an  e l e c t r i c a l   c o n t a c t  

m e m b e r ,   and  p a r t i c u l a r l y   to   a  f e m a l e   e l e c t r i c a l   c o n t a c t  

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

In  U.S .   P a t e n t   S p e c i f i c a t i o n   No.  3 , 9 1 5 , 5 3 7   t h e r e   i s  

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

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

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

b e t w e e n   w h i c h   a  m a l e   c o n t a c t   p i n   can   be  r e c e i v e d .  

W i t h   t h i s   known  c o n t a c t   member   t h e   c o n t a c t   a rms  a r e  

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

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

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

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

c o n t a c t   a rms  c a u s e d   by  t h e   m a l e   c o n t a c t   p i n ,   and  i s   t h e r e -  

f o r e   r e l a t i v e l y   low.   The  c o n t a c t   f o r c e   c o u l d   be  i n c r e a s e d  

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

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

i n s e r t i o n   of   t h e   m a l e   c o n t a c t   p i n .   H o w e v e r ,   s u c h   a  m e a s u r e  

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

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

b e i n g   a  p a r t i c u l a r   d i s a d v a n t a g e   when  a  p l u r a l i t y   of  t h e  

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

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

c o n t a c t   p i n s   i s   n e c e s s a r y .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   an  e l e c t r i c a l   c o n t a c t  

member   as  s e t   o u t   a b o v e   i s   c h a r a c t e r i s e d   in   t h a t   t h e  

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

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

and  t h e i r   f r e e   e n d s .  



E i t h e r   t h e   c o n t a c t   a rms   can   be  r e s i l i e n t l y   b i a s s e d  

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

t h e   c o n t a c t   member   can   i n c l u d e   a  t h i r d ,   s u p p o r t   a r m  

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

s u p p o r t   a r m .  

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

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

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

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

p i n .  

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

a rms   a r e   i n i t i a l l y   b e n t   so  as  to   be  i n h e r e n t l y   r e s i l i e n t l y  

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

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

c o n t a c t   p i n   r e l a t i v e l y   e a s y .   When  a  m a l e   c o n t a c t   p i n   i s  

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

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

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

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

t h e   c o n t a c t   a rms   o c c u r r i n g   on  i n s e r t i o n   of   t h e   m a l e   c o n t a c t  

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

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

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

c o n t a c t   a rms   can   i n i t i a l l y   be  b e n t   t o   be  in   c o n t a c t   w i t h  

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

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

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

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

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

e a s y .   The  c o n t a c t   arms  a r e   t h e n   r e s i l i e n t l y   b i a s s e d   a g a i n s t  
t h e   s u p p o r t   arm  b u t   when  a  m a l e   c o n t a c t   p i n   i s   i n s e r t e d   t h e y  

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

s u p p o r t   a rm,   t h e   c o n t a c t   f o r c e   w i t h   w h i c h   t h e   c o n t a c t   a r m s  

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



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

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

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

t h e   s u p p o r t   a r m .  

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

t h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e   w i t h  

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

p r i o r   t o   a  t h i r d ,   s u p p o r t   arm  b e i n g   p o s i t i o n e d   b e t w e e n   t h e  

c o n t a c t   a r m s ;  

F i g u r e   2  i s   a  s i d e   v i e w   of   t h e   c o n t a c t   m e m b e r   o f  

F i g u r e   1 ;  

F i g u r e   3  i s   a  v i e w   s i m i l a r   to   F i g u r e   1  b u t   w i t h   t h e  

s u p p o r t   arm  moved  to   i t s   f i n a l   p o s i t i o n ;  

F i g u r e   4  i s   a  s i d e   v i e w   of  t h e   c o n t a c t   m e m b e r   o f  

F i g u r e   3 ;  

F i g u r e   5  i s   a  v i e w   s i m i l a r   to   F i g u r e   4  b u t   s h o w i n g  

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

F i g u r e   6  i s   a  p l a n   v i e w   of   t h e   s e c o n d   c o n t a c t   m e m b e r  

i n   an  o n l y   p a r t l y   f o r m e d   c o n d i t i o n ;  

F i g u r e   7  i s   a  s i d e   v i e w   of   t h e   c o n t a c t   m e m b e r   a s  

s e e n   i n   F i g u r e   6 ;  

F i g u r e   8  i s   a  v i e w   s i m i l a r   to   F i g u r e   6  b u t   w i t h  

t h e   c o n t a c t   member   in   i t s   f i n a l   f o r m ;  

F i g u r e   9  i s   a  s i d e   v i e w   of   t h e   c o n t a c t   m e m b e r   o f  

F i g u r e   8;  a n d  

F i g u r e   10  i s   a  v i e w   s i m i l a r   to   F i g u r e   9  b u t   s h o w i n g  

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

The  c o n t a c t   member   shown  in   F i g u r e s   1  t o   5  i s   s t a m p e d  

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

of   s i m i l a r   c o n t a c t   m e m b e r s   in   s t r i p   f o r m ,   by  m e a n s   o f  

c a r r i e r   s t r i p s   100 ,   in   known  m a n n e r .  

The  c o n t a c t   member   c o m p r i s e s   a  c o n t a c t   p o r t i o n   1  a n d  

a  w i r e   c o n n e c t i o n   p o r t i o n   2  w h i c h   i s   of   known  i n s u l a t i o n  

d i s p l a c e m e n t   fo rm  and  w h i c h   w i l l   n o t   t h e r e f o r e   be  d e s c r i b e d  



in  d e t a i l .  

The  c o n t a c t   p o r t i o n   1  c o m p r i s e s   a  s u b s t a n t i a l l y  

U - s h a p e d   b o d y   p o r t i o n   3  f r o m   t h e   s i d e s   of  w h i c h   e x t e n d   a  

p a i r   of   o p p o s e d   r e s i l i e n t   c a n t i l e v e r   c o n t a c t   a r m s   4  and  5 

e a c h   i n d e n t e d   n e a r   i t s   f r e e   end   t o   p r o v i d e   a  c o n t a c t  

p r o j e c t i o n   6  d i r e c t e d   t o w a r d s   t h a t   of  t h e   o t h e r   c o n t a c t   a r m .  

E a c h   c o n t a c t   arm  4  or   5  i s   f o r m e d   w i t h   a  l o n g i t u d i n a l l y  

e x t e n d i n g ,   i n w a r d l y   d i r e c t e d   i n d e n t a t i o n   7  w h i c h   s e r v e s   t o  

s t i f f e n   t h e   c o n t a c t   arm  a c r o s s   i t s   j u n c t i o n   w i t h   t h e   b o d y  

p o r t i o n   3.  E x t e n d i n g   f r o m   t h e   b i g h t   of   t h e   b o d y   p o r t i o n   3 

i s   a  t h i r d ,   s u p p o r t   arm  8  w h i c h   p r o j e c t s   in   t h e   s a m e  

d i r e c t i o n   as  t h e   c o n t a c t   a rms   4  and  5,  t h e   f r e e   end   of  t h e  

s u p p o r t   arm  8  b e i n g   c u r v e d   t o w a r d s   t h e   c o n t a c t   a r m s  4   a n d  

5 .  

As  shown  in  F i g u r e s   1  a n d   2,  d u r i n g   m a n u f a c t u r e   o f  

t h e   c o n t a c t   member   t h e   s t a m p e d   b l a n k   f rom  w h i c h   t h e   c o n t a c t  

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

p r o j e c t i o n s   6  on  t h e   c o n t a c t   a rms   4  and  5  a r e   in   c o n t a c t  

w i t h   e a c h   o t h e r   ( F i g u r e   2 ) ,   t h e   s u p p o r t   arm  8  n o t   b e i n g  

p o s i t i o n e d   b e t w e e n   t h e   c o n t a c t   a rms   4  and  5  ( F i g u r e   1 ) .  

The  c o n t a c t   a rms  4  and  5  a r e   t h e n   u r g e d   a p a r t   a n d  

t h e   s u p p o r t   arm  8  t h e n   moved   to   be  p o s i t i o n e d   b e t w e e n   t h e m  

( F i g u r e s   3  and  4 ) .   The  c o n t a c t   a rms  4  and  5  r e s i l i e n t l y  

e n g a g e   t h e   s u p p o r t   arm  8  w h i c h   t h e n   s e r v e s   to   h o l d   t h e i r  

c o n t a c t   p r o j e c t i o n s   6  a p a r t   ( F i g u r e   4 ) .   The  c o n t a c t   m e m b e r  

i s   t h e n   r e a d y   f o r   u s e .  

As  shown  in  F i g u r e   5,  t h e   s u p p o r t   arm  8  h o l d s   t h e  

c o n t a c t   p r o j e c t i o n s   6  s p a c e d   by  a  d i s t a n c e   l e s s   t h a n   t h e  

r e l e v a n t   d i m e n s i o n   of  a  m a l e   c o n t a c t   p i n   200  to   be  m a t e d  

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

200  b e t w e e n   t h e   c o n t a c t   p r o j e c t i o n s   6  t h e   c o n t a c t   a rms   4 

and  5  a r e   u r g e d   o u t   of   e n g a g e m e n t   w i t h   t h e   s u p p o r t   arm  8 

and  r e m a i n   t h u s   w h i l e   t h e   p i n   200  i s   m a t e d   w i t h   t h e   c o n t a c t  

m e m b e r .  

T h u s ,   i n s e r t i o n   of   t h e   p i n   200  b e t w e e n   t h e   c o n t a c t  



a rms   4  and   5  i s   r e l a t i v e l y   e a s y  d u e   t o   t h e   i n i t i a l   s p a c i n g  

b e t w e e n   t h e   c o n t a c t   p r o j e c t i o n s  6 ,   w h i l e   t h e   c o n t a c t   f o r c e  

w i t h   w h i c h   t h e   c o n t a c t   a rms   4  and  5  f i n a l l y  g r i p   t h e  p i n  

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

f r o m   t h e   d e f l e c t i o n   o f   t h e   c o n t a c t   a rms   4  and   5  c a u s e d   b y  

i n s e r t i o n   of  t h e   p i n   200  b u t   a l s o   f r o m   t h e   f o r c e   w i t h   w h i c h  

t h e   c o n t a c t  a r m s   4  and  5  i n i t i a l l y   g r i p   t h e   s u p p o r t   arm  8 .  

R e f e r r i n g   now  to   F i g u r e s   6  to   10,   t h e   s e c o n d   c o n t a c t  

member   h e r e   shown  i s   s o m e w h a t   s i m i l a r   to   t h a t   shown  i n  

F i g u r e s  1   t o   5  and  c o r r e s p o n d i n g   p a r t s   h a v e   t h e   s a m e  

r e f e r e n c e s .  

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

member   of   F i g u r e s   6  t o   10  t h e r e   i s   no  s u p p o r t   arm  8  b u t  

m e r e l y   a  b i g h t   p o r t i o n   18  b e t w e e n   t h e   c o n t a c t   a rms   4  and  5 .  

D u r i n g   m a n u f a c t u r e   of  t h e   s e c o n d   c o n t a c t   member   t h e  

s t a m p e d   b l a n k   f rom  w h i c h   t h e   c o n t a c t   member   i s   f o r m e d   i s  

i n i t i a l l y   f o r m e d   s u c h   t h a t   t h e   c o n t a c t   a rms   4  and  5  e a c h  

e x t e n d   a t   a  c e r t a i n   a n g l e   to   t h e   p l a n e   of   t h e   b i g h t   18  a n d  

s i d e   w a l l s   of  t h e   b o d y  p o r t i o n   3,  t h i s   c e r t a i n   a n g l e   b e i n g  

s u c h   t h a t   when  t h e   U - s h a p e d   body   p o r t i o n   3  i s   s u b s e q u e n t l y  

f o r m e d   t h e   c o n t a c t   a rms   4  and  5  b e c o m e   i n h e r e n t l y  

r e s i l i e n t l y   b i a s s e d   a g a i n s t   e a c h   o t h e r   a t   a  p o s i t i o n   1 0  

b e t w e e n   t h e i r   r o o t s   9  and  t h e i r   f r e e   e n d s   6  as  shown  i n  

F i g u r e   9,  t h e   c o n t a c t   arms  4  and  5  b e i n g   s h a p e d   s u c h   t h a t  

t h e i r   c o n t a c t   p r o j e c t i o n s   6  a r e   t h e n   s p a c e d   a p a r t   f o r  

i n s e r t i o n   of   a  m a l e   c o n t a c t   p i n   (200  in   F i g u r e   10)  t h e r e -  

b e t w e e n .   The  c o n t a c t   arms  4  and  5  t h e n   e a c h   e x t e n d   a t   a n  

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

p l a n e   of   t h e   a s s o c i a t e d   s i d e   w a l l   of  t h e   b o d y  p o r t i o n   3 .  

The  c o n t a c t   member   i s   t h e n   r e a d y   f o r   u s e .  

As  shown  in  F i g u r e   10,  t h e   c o n t a c t   p r o j e c t i o n s   6  a r e  

i n i t i a l l y   s p a c e d   by  a  d i s t a n c e   l e s s   t h a n   t h e   r e l e v a n t  

d i m e n s i o n   of  a  m a l e   c o n t a c t - p i n   200  to   be  m a t e d   w i t h   t h e  

c o n t a c t   m e m b e r ,   such   t h a t   on  i n s e r t i o n   of  t h e   p i n   2 0 0  

b e t w e e n   t h e   c o n t a c t   p r o j e c t i o n s   6,  t h e   c o n t a c t   a rms   4  and  5 



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

w h i l e   t h e   p i n   200  i s   m a t e d   w i t h   t h e   c o n t a c t   m e m b e r .  

T h u s ,   i n s e r t i o n   of  t h e   p i n   200  b e t w e e n   t h e   c o n t a c t  

a rms   4  and   5  i s   r e l a t i v e l y   e a s y   due  to   t h e   i n i t i a l   s p a c i n g  

b e t w e e n   t h e   c o n t a c t   p r o j e c t i o n s   6,  w h i l e   t h e   c o n t a c t   f o r c e  

w i t h   w h i c h   t h e   c o n t a c t   a r m s   4  and  5  f i n a l l y   g r i p   t h e   p i n  

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

f r o m   t h e   d e f l e c t i o n   of   t h e   c o n t a c t   arms  4  and  5  c a u s e d   b y  

i n s e r t i o n   of  t h e   p i n   200  b u t   a l s o   f rom  t h e   f o r c e   w i t h   w h i c h  

t h e   c o n t a c t   a rms  4  and  5  a r e   i n i t i a l l y   b i a s s e d   a g a i n s t   e a c h  

o t h e r .  



1.  An  e l e c t r i c a l   c o n t a c t   member   c o m p r i s i n g   a  

s u b s t a n t i a l l y   U - s h a p e d   body   p o r t i o n   (3)  f r o m   t h e   s i d e s   o f  

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

a r m s   (4 ,   5)  b e t w e e n   w h i c h   a  m a l e   c o n t a c t   p i n   (200)   can   b e  

r e c e i v e d ,   ' c h a r a c t e r i s e d   in  t h a t   t h e   c o n t a c t   a r m s   (4,  5)  a r e  

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

s u p p o r t e d   a t   a  p o s i t i o n   b e t w e e n   t h e i r   r o o t s   and   t h e i r   f r e e  

e n d s .  

2.  A  c o n t a c t   member   as  c l a i m e d   in  C l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   c o n t a c t   a rms   (4,  5)  a r e  

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

p o s i t i o n   of   s u p p o r t   ( 1 0 ) .  

3.  A  c o n t a c t   member   as  c l a i m e d   in  C l a i m   1 ,  

c h a r a c t e r i s e d   by  a  t h i r d ,   s u p p o r t   arm  (8)  e x t e n d i n g   f r o m  

t h e   b o d y   p o r t i o n   (3)  b e t w e e n   t h e   c o n t a c t   a rms   (4,  5 ) ,   t h e  

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

s u p p o r t   arm  ( 8 ) .  

4.  A  c o n t a c t   member   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in  t h a t   e a c h   c o n t a c t  a r m   (4,  5)  i s  

f o r m e d   w i t h   an  i n d e n t a t i o n   (7)  s e r v i n g   to   s t i f f e n   t h e  

c o n t a c t   arm  (4  or   5)  a c r o s s   i t s   j u n c t i o n   w i t h  t h e   b o d y  

p o r t i o n   ( 3 ) .  
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