
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0  0 4 1   4 1 9  

Office  europeen  des  brevets  A 1  

13)  EUROPEAN  PATENT  APPLICATION 

21)  Application  number:  81400732.4  ©  Int.  CI.3:  H  01  R  17 /12  

22)  Date  of  filing:  08.05.81 

0̂)  Priority:  02.06.80  US  155368 

(«)  Date  of  publication  of  application: 
09.12.81  Bulletin  81/49 

(S)  Designated  Contracting  States: 
DE  FR  GB  IT 

71)  Applicant:  THE  BENDIX  CORPORATION 
Executive  Offices  Bendix  Center 
Southfield,  Michigan  48037(US) 

72)  Inventor:  Karol,  James  Joseph 
28  Main  Street 
Unadilla  New  York  13849(US) 

73)  Representative:  Maguet,  Andre  et  al. 
Service  Brevets  Bendix  44,  Rue  Francois  1er 
F-75008  Paris(FR) 

<  

r -  

(£4)  Electrical  connector  having  an  electrical  termination  for  a  coaxial  cable  and  method  of  assembling  said  electrical 
connector  and  its  termination  with  a  coaxial  cable. 
Electrical  connector  having  an  electrical  termination  for  a 

coaxial  cable  including  a  rotatable  clamp  member  (300)  ter- 
minating  a  "square-cut"  end of the coaxial  cable  (10)  which  is 
of  the  type  having  a  central  conductor  (12)  separated  from  a 
braid  conductor  (16)  by  a  dielectric  core  (14),  and  having  a 
jacket  (18)  around  the  braid  conductor  (16),  the  clamp 
member  (300)  including  a  tapered  frusto-conical  clamp  body 
(310)  having  a  central  passage  sized  to  receive  the  dielectric 
core  (14)  therethrough,  and  thread-like  portions  having 
respectively  an  advancing  helical  groove  of  like  sense  and 
pitch  being  disposed  on  both the tapered  outersurface  and  on 
the  central  passage  wall  of  the  clamp  body  (310)  and  simul- 
taneously  coacting  with  the  braid  conductor  (16)  and  the 
dielectric  core  (14)  to  improve  the  resistance  to  undesirable 
axial  movement  of  the  clamp  member  (300)  away  from  the 
cable  (10)  and  high  frequency  impedance  matching. 



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

h a v i n g   an  e l e c t r i c a l   t e r m i n a t i o n   for  a  c o a x i a l   cab le ,   in .  which :  

said  c o a x i a l  c a b l e   i n c l u d e s   a  d i e l e c t r i c   c o r e ,   a  b r a i d   o u t e r   c o n -  

d u c t o r   and  an  e x t e r n a l   j a c k e t  w h i c h   a r e   s q u a r e - c u t ,   and  a  

c e n t r a l   c o n d u c t o r   e x t e n d i n g   f o r w a r d   of  t h e   s q u a r e - c u t ;   s a i d  

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

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

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

n a t i o n   to  t h e   f o r w a r d   c o n t a c t   body ;   and  s a i d   e l e c t r i c a l   t e r -  

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

a  f o r w a r d   f a c e   and  a  r e a r . f a c e ,   a  t a p e r e d   f r u s t o - c o n i c a l  p o r -  

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

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

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

t h e   r e a r   f a c e   f o r   r e c e i v i n g   the   d i e l e c t r i c   c o r e .  

Many  a p p r o a c h e s   have   been   s u g g e s t e d   f o r   e l e c t r i c a l -  

ly  t e r m i n a t i n g   and  or  s e c u r i n g   an  e l e c t r i c a l   c o n n e c t o r   to  a  

c o a x i a l - t y p e   e l e c t r i c a l   c a b l e .  

Some  a p p r o a c h e s   have   r e q u i r e d   t h a t   t h e   c a b l e   b e  

p r e p a r e d   by  r e m o v i n g   f o r w a r d   p o r t i o n s   of  t h e   o u t e r   j a c k e t ,  

t h e   b r a i d ,   t h e   d i e l e c t r i c   c o r e   i n s u l a t o r   l a y e r ,   and  t he   c e n -  

t r a l   c o n d u c t o r   in  p r o g r e s s i v e l y   l o n g e r   l e n g t h s   ( i . e . ,   d e s -  

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

i n t o   an  e l e c t r i c a l   c o n n e c t o r .   Such  a  " s t e p p e d "   a r r a n g e m e n t   o f  

t h e   c o n d u c t o r   i s   u n d e s i r a b l e   in  t h a t   i t   r e q u i r e s   a d d i t i o n a l  
t i m e   and  e f f o r t   by  t h e   u s e r   and  p r o v i d e s   a  c h a n c e   t h a t   t h e  

p r e p a r a t i o n   w o u l d   n o t  b e   p r o p e r l y   d o n e .   Such   an  a r r a n g e m e n t  
i s   shown  in  U.S .   P a t e n t s   3 , 0 5 4 , 9 8 1 ;   3 , 1 0 7 , 1 3 5 ;   3 , 2 0 9 , 2 8 7 ;  

3 , 2 6 4 , 6 0 2 ; a n d   3 , 6 3 4 , 8 1 5 .  

A n o t h e r   a p p r o a c h   p r o v i d e s   a  c l a m p   member  w i t h   a  
f r u s t o - c o n i c a l   s h a p e   t h a t   is   p u s h e d   a x i a l l y   i n w a r d   o v e r   t h e  

c e n t r a l   c o n d u c t o r   a n d  w i t h i n   the   j a c k e t   and  b r a i d .  W h e n   t h e  

c a b l e   j a c k e t   i s   t h i c k   or  made  of  a  h e a v y ,   n o n - y i e l d i n g  

m a t e r i a l ,   i n w a r d   m o v e m e n t  o f   the   c l amp   member   can  be  r e s i s t e d  



and  the   c l a m p   p u s h e d   a x i a l l y   o u t w a r d .   Such  an  a p p r o a c h   i s  

s u g g e s t e d   in  U.S .   P a t e n t   No.  3 , 3 7 3 , 2 4 3 .  

When  t h e   c l a m p   member   i s   no t   f u l l y   e n g a g e d  w i t h   t h e  

b r a i d   a n d / o r   t h e  c e n t r a l   c o n d u c t o r ,   a  p o o r   e l e c t r i c a l  c o n n e c -  

t i o n   is   made .   U n d e s i r a b l e   r e s i s t a n c e   can   d e v e l o p   b e t w e e n   t h e  

b r a i d   and  t h e   c l a m p .   H i g h  f r e q u e n c y   i m p e d a n c e   m i s m a t c h   c a n  

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

t he   c e n t r a l   c o n d u c t o r .   P r o v i s i o n   of   r i b b e d   g r o o v e s   h a v e   n o t  

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

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

c a b l e .  

O t h e r   s o l u t i o n s   to  p o o r   e l e c t r i c a l   t e r m i n a t i o n   p r o -  

b l ems   h a v e  b e e n   s u g g e s t e d   r e s p e c t i v e l y  i n   E u r o p e a n   P a t e n t  

A p p l i c a t i o n   No.  80  4 0 0 4 5 8 . 8   and  in  U.S.   P a t e n t   No.  3 , 1 1 0 , 7 5 6 .  

Whi l e   v a r i o u s l y   p r o v i d i n g   m e c h a n i c a l   s e c u r e m e n t   and  e l e c t r i -  

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

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

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

and  the   c a b l e ,   as  w e l l   as  a  t e r m i n a t i o n   h a v i n g   h i g h - f r e q u e n -  

cy  i m p e d a n c e   m a t c h i n g .  

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   t he   d i s a d v a n t a g e s  

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

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

a  c o a x i a l   c a b l e ,   in   w h i c h :   s a i d   c o a x i a l   c a b l e   i n c l u d e s   a  d i -  

e l e c t r i c   c o r e ,   a  b r a i d   o u t e r   c o n d u c t o r   and  an  e x t e r n a l   j a c k e t  

w h i c h   a r e   s q u a r e - c u t ,   and  a  c e n t r a l   c o n d u c t o r   e x t e n d i n g   f o r -  

ward  of  t h e   s q u a r e - c u t ;   s a i d   e l e c t r i c a l   c o n n e c t o r   i n c l u d e s  

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

d i s p o s e d   w i t h i n   t h e  f o r w a r d   c o n t a c t   body ,   and  a  r e a r   n u t   a s -  

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

body;   and  s a i d   e l e c t r i c a l   t e r m i n a t i o n   i n c l u d e s   an  e l e c t r i c a l  

c o n d u c t i v e   c l a m p   body   h a v i n g   a  f o r w a r d   f a c e   and  a  r e a r   f a c e ,  
a  tapered  f r u s t o - c o n i c a l   p o r t i o n   h a v i n g   an  e x t e r n a l   h e l i c a l  

g r o o v e   p r o v i d e d ' w i t h   r a i s e d   edge   p o r t i o n s   f o r   p r o g r e s s i v e l y  

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

d i n g   b e t w e e n   t h e   f o r w a r d   f a c e   and  t h e   r e a r   f a c e .  f o r   r e c e i v i n g  
t he   d i e l e c t r i c  c o r e   and  p r o v i d e d   w i t h   an  i n t e r n a l   h e l i c a l  

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

g i n g   t h e   d i e l e c t r i c   c o r e ,   t h e  e x t e r n a l   and  i n t e r n a l   h e l i c a l  



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

c o r e   i s   r e c e i v e d   in  t he   c e n t r a l   p a s s a g e   and  t he   c lamp  b o d y  

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

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

b r a i d   c o n d u c t o r   to  s e c u r e   and  to   e l e c t r i c a l l y   c o n n e c t   t h e  

c o a x i a l   c a b l e   to  t he   c l amp   b o d y ,   t h e   i n t e r n a l  h e l i c a l  g r o o v e  

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

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

i m p e d a n c e   m a t c h i n g .  

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

i s   a d v a n t a g e o u s   i n  t h a t :  

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

t h e  j a c k e t ,   b r a i d  c o n d u c t o r   and  d i e l e c t r i c   c o r e   a r e   c u t   t o  

a   u n i f o r m   l e n g t h   ( i . e . ,   i n  a   s i n g l e   c u t   f o r   c a b l e   p r e p a r a t i o n ) ,  

s u c h   a  s q u a r e  c u t   t e r m i n a t i o n   b e i n g   an  e a s y   and  q u i c k   one  t o  

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

c o s t s ;  

i t   i s   c o m p a t i b l e  w i t h   any  t y p e   of   j a c k e t   and  d o e s  

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

c a b l e s ' s   i n t e g r i t y   and  t h u s   i n c r e a s i n g   t he   l i f e   of  t he   c a b l e  

and  t h e   t e r m i n a t i o n ;  

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

m o v e m e n t   of  t h e   c l amp   member  away  f rom  t he   c a b l e ;  

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

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

l a r g e   s i z e   to  be  h a n d l e d   c o n v e n i e n t l y ,   t h e   use   of  a  m i n i m u m  

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

a  p a r t   d u r i n g   p a c k a g i n g   or  a s s e m b l y ;   a n d  

t h e   c l amp   body  i s   m e r e l y   r o t a t e d   to   d raw  i t   i n t o  

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

g e m e n t   m i n i m i z i n g   p o s s i b l e   damage   to   t h e   c a b l e .  

One  way  of  c a r r y i n g   ou t   t h e   i n v e n t i o n   i s   d e s c r i b e d  

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

t r a t e   one  s p e c i f i c   e m b o d i m e n t ,   in  w h i c h :  

FIGURE  1  i s   a  c r o s s   s e c t i o n a l   v i ew  of  an  e l e c t r i c a l  

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

s q u a r e - c u t   c o a x i a l   c a b l e ;  

FIGURE  2  i s   an  e n l a r g e d   s i d e   v i ew  of   a  c l amp  m e m b e r  

u s e d   in  t he   c o n n e c t o r   a s s e m b l y   of  FIGURE  1  s h o w i n g   a n  e x t e r n a l  



h e l i c a l   t h r e a d e d   p o r t i o n ;  

FIGURE  3  i s   a  c r o s s   s e c t i o n a l  v i e w   o f   t h e  c l a m p  

member  l o o k i n g   a l o n g   t h e  l i n e s   I I I - I I I   of  FIGURE  2  a n d  

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

' w i t h   an  h e l i c a l   t h r e a d e d  p o r t i o n   and  an  a x i a l   s l o t ;  

F I G U R E  4   i s   a n  e n d   v i e w   of  t he   c l amp   m e m b e r  l o o k i n g  

a l o n g   l i n e s   I V - I V   of   F I G U R E  3 ;  

F IGURE 5   shows   t h e   c l a m p   member  of  t h e   p r e s e n t  

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

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

in  e n g a g e m e n t   w i t h  t h e   c a b l e  b r a i d   and  the   d i e l e c t r i c   c o r e  

i n s u l a t i o n ;   a n d  

FIGURE  6  i s   a  c r o s s   s e c t i o n a l   v iew  of  t h e   c o a x i a l  

c a b l e   and  c l a m p   member   of  FIGURE  4 ' w h e n   the   c l a m p   member   i s  

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

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

FIGURE  1  shows   a  c r o s s   s e c t i o n a l   v i ew  of   an  e l e c -  

t r i c a l   t e r m i n a t i o n   b e t w e e n   a  c o a x i a l   c a b l e   10  and  an  e l e c t r i -  

c a l   c o n n e c t o r   a s s e m b l y   100  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 .  

The  c o a x i a l   c a b l e   10  i n c l u d e s   a  c o r e   of   d i e l e c t r i c  

m a t e r i a l   14  d i s p o s e d   b e t w e e n   a  c e n t r a l   c o n d u c t o r   12  and  a n  

o u t e r   b r a i d   c o n d u c t o r   16.  A  p r o t e c t i v e   o u t e r   j a c k e t   18  s u r -  

r o u n d s   t he   c o n d u c t o r s   and  t h e   d i e l e c t r i c   c o r e .   The  o u t e r  

j a c k e t   18  and  t h e   d i e l e c t r i c   c o r e   14  a r e   b o t h   made  of  e l e c -  

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

c o n d u c t o r s   12  and  16  f rom  e a c h   o t h e r   and  f rom  t h e   e n v i r o n m e n t .  

The  e l e c t r i c a l   c o n n e c t o r   a s s e m b l y   100,  in   t h e   e m b o -  

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

and  h a n d l e d   as  s e p a r a t e   p i e c e s :   a  f o r w a r d   b o d y ' 2 0 0 ,   an  i n t e r -  

n a l   c l a m p   member   300  and  a  r e a r   nu t   400.  The  f o r w a r d   body  2 0 0  

i n c l u d e s   e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   220  and  an  i n t e r -  

na l   t h r e a d   a t   t h e   r e a r   end  t h e r e o f   f o r   c o u p l i n g   to  t h e   n u t  

400.   An  o u t e r   e l e c t r i c a l   c o n t a c t   230  i s   d i s p o s e d   o u t s i d e   t h e  

i n s u l a t i n g   m a t e r i a l   220  and  i s   e l e c t r i c a l l y   i s o l a t e d   f r o m  a  

c e n t r a l   c o n t a c t   210  upon  a s s e m b l y .   When  t h e   c o n n e c t o r   100  i s  

a t t a c h e d   to  t h e   c a b l e   10,  t h e   c e n t r a l   c o n t a c t   210  i s   e l e c t r i -  

c a l l y  c o u p l e d   t o  t h e   c e n t r a l   c o n d u c t o r   12  of  t h e   c a b l e   10  a n d  

t h e   o u t e r   c o n t a c t   230  i s   e l e c t r i c a l l y   c o u p l e d   to   t h e   b r a i d  

c o n d u c t o r   16  o f  t h e   c a b l e   1 0 .  



The  nu t   400  may  b e  o f   t h e  t y p e   d e s c r i b e d   i n  U . S .  

P a t e n t   N o .  3 , 3 7 3 , 2 4 3   and  i n c l u d e s   a  r e a r   p o r t i o n   410  a d a p t e d  

to  be  g r a s p e d   d u r i n g   i n s t a l l a t i o n   and  an  e x t e r n a l   s c r e w  t h r e a -  

ded  p o r t i o n   l o c a t e d   f o r w a r d   of   t h e   r e a r   p o r t i o n  4 1 0  f o r   e n g a -  

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

assembly  100  t o g e t h e r .   The  nut  4 0 0  f u r t h e r   i n c l u d e s   a  c e n t r a l  

a p e r t u r e   4 3 0   t h r o u g h   w h i c h   t h e   c a b l e   1 0   e x t e n d s   and  s t e p s  

440  w h i c h   p r o v i d e   t h e   c e n t r a l   a p e r t u r e   430  in  t h e  f o r w a r d  

r e g i o n   w i t h   i n c r e a s i n g l y   l a r g e r   d i a m e t e r s .   When  u s e d   i n  c o n -  

j u n c t i o n   w i t h  t h e   c l amp   member  300  of  t h e   p r e s e n t   d e s i g n   a n d  

as  d e s c r i b e d   l a t e r ,  t h e   s t e p s   440  e n a b l e  t h e   a s s e m b l e d   c o n n e c -  

t o r   1 0 0 .  t o   c a p t i v a t e   t he   j a c k e t   18  and  t h e ' b r a i d   c o n d u c t o r   16 

and  t h e r e b y   to  r e t a i n   t he   c a b l e   10  t h e r e i n  t o   p r o v i d e   i n c r e a -  

sed  r e s i s t a n c e   to  a x i a l   d e c o u p l i n g  f o r c e s   a p p l i e d   on  t h e   c a b l e .  

C a p t i v a t i o n  o f   t h e   c a b l e   j a c k e t   18  and  t h e  b r a i d   c o n d u c t o r   16 

o c c u r s   b e t w e e n  t h e   s t e p s   440  and  a  f r u s t o - c o n i c a l   s u r f a c e   o f  

t h e   c l a m p   member   3 0 0 .  

The  c l a m p   member  300  i n c l u d e s   a n  e l e c t r i c a l l y   c o n -  

d u c t i v e   c l a m p   body  310,   an  i n s u l a t o r   body  320  and  a  c e n t r a l  

m a t i n g   c o n t a c t   210.   P r e f e r a b l y   and  in  a c c o r d   w i t h   t h e  p r e s e n t  

i n v e n t i o n   t h e   i n s u l a t o r   body  320  i n c l u d e s   a  c e n t r a l  b o r e   321  

( F i g . 5 )   w h i c h   i s   l a r g e   e n o u g h   to  r e c e i v e   o n l y   t h e   c e n t r a l   c o n -  

d u c t o r   12  t h e r e i n .   The  i n s u l a t o r   body  320  f i t s   w i t h i n   a n  

u n d e r c u t   p o r t i o n   312  ( F i g . 3 )   e x t e n d i n g   r e a r w a r d l y   f rom  t h e  

f r o n t   end  of   t h e   c o n d u c t i v e   c l amp   body  310.   The  i n s u l a t o r  

body  320  e l e c t r i c a l l y   i s o l a t e s   t h e   e x p o s e d   p o r t i o n   of  t he   c e n -  

t r a l   c o n d u c t o r   12  of  t he   c a b l e   10  and  t h e   c o n t a c t   210  f rom  t h e  

c o n d u c t i v e   c l a m p   b o d y  3 1 0 .   The  i n s u l a t o r   body  320  is   r e t a i n e d  

w i t h i n   t h e   u n d e r c u t   p o r t i o n   3 1 2  b y   one  of   many  known  e x p e -  

d i e n t s   ( e . g . ,   a d h e s i v e l y   b o n d e d   or  i n t e r f e r e n c e   f i t ) .  

A  p o r t i o n   of  s o l d e r   700  w o u l d   be  p r o v i d e d   b e t w e e n  

t h e   c e n t r a l   c o n d u c t o r   12  and  t h e   r e a r w a r d   end  of  t h e   c e n t r a l  

c o n t a c t   210  to   c o m p l e t e   an  e l e c t r i c a l   i n t e r c o n n e c t i o n   b e t w e e n  

c a b l e   and  c o n n e c t o r .  

FIGURE  2  i s   an  e n l a r g e d v i e w   of  t he   c l a m p   body  3 1 0  

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

c l a m p  b o d y   3 1 0 .  T h e   c l amp   body  310  has   a  c o n s t a n t   d i a m e t e r  

f o r w a r d  p o r t i o n   313  a n d  a   t a p e r e d   f r u s t o - c o n i c a l   r e a r   p o r t i o n  

314,  r e a r   p o r t i o n  3 1 4  e x t e n d i n g   f rom  t h e   f o r w a r d   p o r t i o n   3 1 3  



r e a r w a r d l y   and  h a v i n g ,  f o r w a r d   end  314b  of  g r e a t e r   d i a m e t e r  

t h a n   a  r e a r   end  3 1 4 a .  

A  h e l i c a l   g r o o v e   o r  t h r e a d e d   p o r t i o n  5 0 0   h a v i n g  

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

r e a r w a r d   a r o u n d   t he   f r u s t o - c o n i c a l   r e a r   p o r t i o n  3 1 4  m a k i n g  

s e v e r a l   r e v o l u t i o n s   b e t w e e n   t h e  e n d s   314a  and  3 1 4 b .  

FIGURE  3  i s   a  c r o s s   s e c t i o n a l   v i ew   of  t h e   c l a m p  

body   3 1 0 ' w i t h o u t   t h e   i n s u l a t o r   body  320  and  shows   t h e   u n d e r -  

c u t   p o r t i o n   3 1 2  f o r   r e c e i v i n g   t he   i n s u l a t o r   body  3 2 0 .  

P r e f e r a b l y   and   in   a c c o r d ' w i t h   t h e   p r e s e n t   i n v e n t i o n ,  

t h e   c l a m p   body  310  of   t h e  c l a m p   member   300  i n c l u d e s   a  c e n t r a l  

p a s s a g e  3 1 1   e x t e n d i n g   b e t w e e n   a  f o r w a r d   f a c e   316  and  a  r e a r  

f a c e   317.   The  c e n t r a l   p a s s a g e   311  i s   s i z e d   l a r g e   e n o u g h   t o  

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

14  of   t h e   c a b l e   10.  The  i n t e r n a l ' w a l l   315  of   t h e   c e n t r a l   p a s -  

s a g e   311  i s   p r o v i d e d ' w i t h   a  h e l i c a l   g r o o v e   or  t h r e a d e d   p o r -  
t i o n  6 0 0   h a v i n g   r a i s e d  ' e d g e   p o r t i o n s   and  a d j a c e n t   u n d e r c u t s  

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

k i n g   s e v e r a l   r e v o l u t i o n s .   The  s e n s e   of  e a c h   r e s p e c t i v e  

t h r e a d e d   p o r t i o n   or  h e l i c a l   g r o o v e   500  or  6 0 0  w o u l d   be  i d e n -  

t i c a l .   T h a t   i s ,   b o t h   g r o o v e s  w o u l d   be  l e f t - h a n d e d   or  b o t h  

w o u l d   be  r i g h t   h a n d e d .   I t   has   been   f o u n d   t h a t   f o r   t he   e x t e r -  

n a l   t h r e a d e d   p o r t i o n   500  a  c o n t i n u o u s   s p i r a l   of  r i g h t - h a n d e d  

b u t t r e s s - t y p e   t h r e a d   o f   40  p i t c h   h a v i n g   a  d e p t h   of  0 . 1 2 7   mm 

w o r k s   to   a d v a n t a g e .   A l t h o u g h   l e f t - h a n d e d   t h r e a d s   c o u l d   b e  

s u b s t i t u t e d   and  u s e d   to   a d v a n t a g e   in  t h e   p r e s e n t   d e s i g n ,  

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

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

i n s t a l l   a  s c r e w   member   w i t h   r i g h t   h a n d e d   t h r e a d s .   The  t h r e a -  

ded  p o r t i o n   600  o n  t h e   c e n t r a l   p a s s a g e  w a l l   315  c o u l d   be  o f  

t h e   s a m e  t y p e   ( i . e . ,   b u t t r e s s )   as  on  t h e   c l a m p   body  310  o r ,  
more  a d v a n t a g e o u s l y , . V - s h a p e d .   Each  V - s h a p e d   t o o t h   wou ld   a c t  

to   b i t e   s h a r p l y   i n t o   t h e   c o r e   of   d i e l e c t r i c   m a t e r i a l   1 4 .  

F u r t h e r ,   a  p a i r   of   a x i a l l y   e x t e n d e d   g r o o v e s   3 1 8  

( F i g s .   3  and  4)  d i s p o s e d   a t   s u b s t a n t i a l l y   d i a m e t r i c a l l y   o p -  

p o s i t e   p o r t i o n s   of  t h e   c e n t r a l   p a s s a g e   w a l l   315  c o u l d   be  p r o -  
v i d e d   i f   d e s i r e d . . t o   r e c e i v e   any  s c r a p s   of   i n s u l a t i v e   m a t e r i a l  

as  a  r e s u l t   o f  t h e   s h a r p   t e e t h   of   t h e   t h r e a d e d   p o r t i o n   6 0 0  

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

In  FIGURE  5,  t h e   c a b l e   10  has   b e e n   p r e p a r e d   in  a  



m a n n e r   w h i c h   i s   r e f e r r e d   to  in  t h e   i n d u s t r y   as  a  " s q u a r e - c u t "  

end  w h e r e i n   t h e  c e n t r a l   c o n d u c t o r   12  i s   e x p o s e d   to  e x t e n d  

f o r w a r d l y   of   t he   r e s t   of  t h e   c a b l e   ( o u t e r   j a c k e t   18,  b r a i d  

c o n d u c t o r   16  and  d i e l e c t r i c   c o r e  1 4 ) ,   t h e s e   o t h e r   p o r t i o n s  

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

p o s e d   end  of  c o n d u c t o r   1 2 .  

The  t a p e r e d   f r u s t o - c o n i c a l   p o r t i o n   314  o f .  t h e   c l a m p  

body  310  i s   p r e s s e d   b e t w e e n  t h e   d i e l e c t r i c   Core  14  and  t h e  

b r a i d   c o n d u c t o r   1 6 , . u r g i n g   t h e  b r a i d   c o n d u c t o r   16-  and  t h e  

o u t e r   j a c k e t  1 8  s l i g h t l y   r a d i a l l y   o u t w a r d .  

At  t h e   s t a g e  s h o w n  i n  F I G U R E   5,  t he   h e l i c a l  g r o o v e s  

500  and  600  b e g i n   to  c o a c t   to   t h r e a d a b l y   e n g a g e  w i t h  t h e  

b r a i d   c o n d u c t o r   16  and  t h e   d i e l e c t r i c   c o r e   14.  B e c a u s e ,  t h e  

b r a i d   c o n d u c t o r   16  i s   a l s o   b e i n g   u r g e d   r a d i a l l y   i n w a r d   b y  

t he   s u r r o u n d i n g   j a c k e t   18,  t h e   b r a i d   c o n d u c t o r   16  i s   p a r t i a l -  

ly  u r g e d   i n t o   t h e   g r o o v e   5 0 0 .  

As  t h e   c l a m p   member   300  i s   r o t a t e d   in  t h e   d i r e c t i o n  

of  h e l i c a l   g r o o v e s   500,   600,   t h e   r a i s e d   edge  p o r t i o n s   o f  

g r o o v e   500  c o a c t   w i t h   t h e   b r a i d   c o n d u c t o r   16  to  draw  t h e   c l a m p  

body  310  i n w a r d l y   in  t h e   n a t u r e   of   a  s c r e w   b e i n g   d r awn   i n t o  

wood  as  i t   r o t a t e s .   C o n t i n u e d   r o t a t i o n   of  the   c l amp   m e m b e r  

300  c a u s e s   a d d i t i o n a l   t h r e a d s   of   g r o o v e   500  to  e n g a g e   t h e  

b r a i d   16  and  s e c u r e s   t h e   c l a m p   and  c a b l e   10  t o g e t h e r   by  t h e  

g r o o v e   500  a g a i n s t   u n w a n t e d   a x i a l   movemen t   out   of  t h e   c a b l e  

10  b e c a u s e   t h e   b r a i d   c o n d u c t o r   16  i s   e n g a g e d   by  t he   g r o o v e  

5 0 0 .  

F u r t h e r ,   and  in  c o a c t i o n   w i t h   t he   e x t e r n a l   g r o o v e  

500,  r o t a t i o n   of  t h e   c l amp   member   300  c a u s e s   t he   r a i s e d   e d g e  

p o r t i o n s   of  t h e   i n t e r i o r   V - s h a p e d   t e e t h   of  g r o o v e   600  t o  

b i t e   i n t o   the  d i e l e c t r i c  c o r e  1 4 ,   t h e r e b y   e l i m i n a t i n g   t h e   s l i g h t  

a i r   gap  c i r c u m p o s i n g   t h e   d i e l e c t r i c   c o r e   14  t h a t   o t h e r w i s e  

would   e x i s t   i f   t he   d i e l e c t r i c   c o r e   1 4  w e r e   to  be  s l i d a b l y  

s l i p p e d   w i t h i n   t he   c e n t r a l   p a s s a g e   311  in  a  c l e a r a n c e   f i t .  

At  e x t r e m e l y   h i g h   f r e q u e n c i e s   ( e . g .   18  g i g a h e r t z )   an  a i r  

gap  d e f i n e d   by  t h e   c e n t r a l   p a s s a g e   311  can  d e v e l o p   an  i m p e -  

d a n c e   m i s m a t c h ,  f r o m   t he   t y p i c a l l y   d e s i r e d   50  ohms.   S i n c e   10 

g i g a h e r t z  c o r r e s p o n d s   to  a p p r o x i m a t e l y   1  wave  l e n g t h   w i t h  

r e s p e c t   to  p a s s a g e   311  and  i n a s m u c h   as  any  i m p e d a n c e   m i s -  

ma tch   of  l e n g t h   1 / 2 0  w a v e l e n g t h   ( i . e .   a t   0 .5   g i g a h e r t z )  



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

l i n e   as  m e a s u r e d   by VSWR,  t h i s   m i s m a t c h   mus t   be  r e d u c e d   t o  

t o l e r a b l e   l i m i t s .   A c c o r d i n g l y ,   t h e   l e n g t h   of  g r o o v e  6 0 0   i n  

t h e   c e n t r a l   p a s s a g e  3 1 1   s e r v e s   to  e l i m i n a t e  b o t h   t h i s   a i r  

gap  as  w e l l   as  to  p r o v i d e   i n c r e a s e d   r e s i s t a n c e   to  u n w a n t e d  

a x i a l  w i t h d r a w a l .  

FIGURE  6  shows   t he   c l amp   member   3 0 0 ' w h e n  t h e  

c l a m p   body  310  i s   f u l l y  e n g a g e d  w i t h   c a b l e   10.  T h e  b r a i d  

c o n d u c t o r   16  a n d  t h e   o u t e r   j a c k e t   18  e x t e n d   f o r w a r d l y   o n  

t h e   c l a m p   body  310  o v e r   t he   e n l a r g e d . f o r w a r d   p o r t i o n  3 1 3  

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

314,   w i t h   t he   h e l i c a l   g r o o v e  5 0 0   b e i n g  e m b e d d e d   a l o n g   i t s  

l e n g t h   w i t h i n   t h e   b r a i d   c o n d u c t o r   1 6 .  T h e   d i e l e c t r i c  c o r e  

14  i s   w e i l  f o r w a r d   w i t h i n   t h e  c l a m p   body   3 1 0   and  in  t h e  

c e n t r a l   p a s s a g e   311  t h e r e o f   w i t h   t h e   h e l i c a l   g r o o v e   6 0 0  

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

c o r e   14  t o  e l i m i n a t e   any  a i r   l a y e r   t h e r e a b o u t .  

W h i l e   o t h e r   t y p e s   of  g r o o v e s   c o u l d   be  u s e d ,   t h e  

g r o o v e s   of   t h e   t y p e   shown  in  FIGURE  6  a r e   b e l i e v e d   t h e  

p r e f e r r e d   e m b o d i m e n t   as  t h e y   can  be  f o r m e d   q u i t e   e a s i l y   o n  

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

f o r m e d   u s i n g   o t h e r   t e c h n i q u e s .  



1.  E l e c t r i c a l   c o n n e c t o r   h a v i n g   an  e l e c t r i c a l   t e r -  

m i n a t i o n   f o r   a  c o a x i a l   c a b l e ;   s a i d   c o a x i a l   c a b l e   (10)   i n c l u -  

d i n g   a  d i e l e c t r i c   c o r e   ( 1 4 ) ,   a  b r a i d   o u t e r   c o n d u c t o r   ( 1 6 ) ,  

a n  e x t e r n a l   j a c k e t   ( 1 8 ) ' w h i c h   a r e   s q u a r e - c u t   and  a  c e n t r a l  

c o n d u c t o r   (12)   e x t e n d i n g   f o r w a r d   of   t he   s q u a r e - c u t ;   s a i d  

e l e c t r i c a l   c o n n e c t o r   ( 1 0 0 )   i n c l u d i n g   a  f o r w a r d   c o n t a c t   b o d y  

( 2 0 0 ) ,   t h e   e l e c t r i c a l  t e r m i n a t i o n  ( 3 0 0 )   w h i c h   i s   d i s p o s e d  

w i t h i n   t h e .  f o r w a r d   c o n t a c t   body   ( 2 0 0 )   and  a  r e a r   nu t   ( 4 0 0 )  

a s s e m b l i n g   t h e   e l e c t r i c a l   t e r m i n a t i o n  ( 3 0 0 )   to  t h e .  f o r w a r d  

c o n t a c t   body   ( 2 0 0 ) ;   and  s a i d   e l e c t r i c a l   t e r m i n a t i o n ' ( 3 0 0 )  

i n c l u d i n g   an  e l e c t r i c a l l y   c o n d u c t i v e   c l a m p   body  ( 3 1 0 )   h a v i n g  

a  f o r w a r d   f a c e   (316)   and  a  r e a r   f a c e   ( 3 1 7 ) ,   a  t a p e r e d   f r u s t o -  

c o n i c a l   p o r t i o n   (314)   h a v i n g   an  e x t e r n a l   h e l i c a l   g r o o v e   ( 5 0 0 )  

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

t h e   b r a i d   c o n d u c t o r   ( 1 6 ) ,   and  a  c e n t r a l   p a s s a g e   ( 3 1 1 )   e x t e n -  

d i n g   b e t w e e n   t h e  f o r w a r d   f a c e   ( 3 1 6 )   and  t h e  r e a r   f a c e   ( 3 1 7 )  

f o r   r e c e i v i n g   t h e   d i e l e c t r i c   c o r e   ( 1 4 ) ;   c h a r a c t e r i z e d   i n  

t h a t   t h e   c e n t r a l   p a s s a g e   ( 3 1 1 )   i s   p r o v i d e d   w i t h   an  i n t e r n a l  

h e l i c a l   g r o o v e   ( 6 0 0 )   h a v i n g   r a i s e d   edge   p o r t i o n s   f o r   p r o g r e s -  

s i v e l y   e n g a g i n g   t h e   d i e l e c t r i c   c o r e   ( 1 4 ) ,   t he   e x t e r n a l   a n d  

i n t e r n a l   h e l i c a l   g r o o v e s   ( 5 0 0 , 6 0 0 )   b e i n g   of   l i k e   s e n s e   s u c h  

t h a t   a f t e r   the  d i e l e c t r i c   core  (14)  i s   r e c e i v e d   in  t h e   c e n t r a l  

p a s s a g e   ( 3 1 1 )   and  t h e   c l amp   body   ( 3 1 0 )   i s   r o t a t e d   a b o u t  

t h e   c o a x i a l   c a b l e   ( 1 0 ) ,   t h e   r a i s e d   edge   p o r t i o n s   c o a c t   t o  

p r o g r e s s i v e l y   e n g a g e   t he   d i e l e c t r i c   c o r e   (14)   and  t h e   b r a i d  

c o n d u c t o r   (16)   to  s e c u r e   and  to  e l e c t r i c a l l y   c o n n e c t   t h e  

c o a x i a l   c a b l e   (10)   to  t h e   c l a m p   body  ( 3 1 0 ) ,   t h e   i n t e r n a l  

h e l i c a l   g r o o v e   (600)   s u b s t a n t i a l l y   e l i m i n a t i n g   any  s e p a r a -  

t i o n   b e t w e e n   t he   d i e l e c t r i c   c o r e   (14)   and  t h e   c e n t r a l   p a s -  

s a g e   ( 3 1 1 )   to   i m p r o v e   h i g h   f r e q u e n c y   i m p e d a n c e   m a t c h i n g .  

2.  E l e c t r i c a l   c o n n e c t o r   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 z e d   in  t h a t   t h e   c e n t r a l   p a s s a g e   ( 3 1 1 )   i n c l u d e s   a  

p a i r   of   a x i a l l y   e x t e n d e d   g r o o v e s   ( 3 1 8 ) ,   s a i d   a x i a l   g r o o v e s  

( 3 1 8 )   b e i n g   d i s p o s e d   a t   s u b s t a n t i a l l y   d i a m e t r i c a l   o p p o s i t e  

p o r t i o n s   of   t h e   w a l l   ( 3 1 5 )   of  t h e   c e n t r a l   p a s s a g e   (311)   t o  

r e c e i v e   i n s u l a t i n g   m a t e r i a l   s c r a p s   as  a  r e s u l t   of   b i t i n g  

e n g a g e m e n t   by  t h e   i n t e r n a l   h e l i c a l   g r o o v e   ( 6 0 0 ) .  



3 .  T h e   m e t h o d   o f   a s s e m b l i n g   t h e   e l e c t r i c a l   c o n n e c -  
t o r   and  i t s   e l e c t r i c a l   t e r m i n a t i o n   a c c o r d i n g   to   C l a i m   1 ' w i t h  

t h e   c o a x i a l   c a b l e ,   c h a r a c t e r i z e d   by  t h e  s t e p s  o f :   c u t t i n g  

t h e   e x t e r n a l  j a c k e t   ( 1 8 ) ,   t h e  b r a i d   c o n d u c t o r  ( 1 6 )   and  t h e  

d i e l e c t r i c   c o r e   (14 )   of  t he   c o a x i a l  c a b l e  ( 1 0 )   p e r p e n d i c u l a r  

to   t h e   a x i s   t h e r e o f   in  a  s u b s t a n t i a l l y   u n i f o r m   l e n g t h ,   s h o r -  

t e r   t h a n   t h e   c e n t r a l   c o n d u c t o r   ( 1 2 )   to   p r o v i d e  t h e   s q u a r e  

c u t ;   s l i p p i n g   t h e   r e a r   n u t   ( 4 0 0 )   o v e r   t h e  c o a x i a l   c a b l e   ( 1 0 ) ;  

i n s e r t i n g   t h e   c e n t r a l  c o n d u c t o r   ( 1 2 )   i n  t h e  c e n t r a l  p a s s a g e  

( 3 1 1 )   s u c h   t h a t   t h e  f r u s t o - c o n i c a l   p o r t i o n  ( 3 1 4 )   f a c e s   t h e  

b r a i d   c o n d u c t o r   (16 )   and  t h e  c e n t r a l   p a s s a g e   ( 3 1 1 )   f a c e s   t h e  

d i e l e c t r i c   c o r e   ( 1 4 ) ;   r o t a t i n g   t h e   c l a m p   body   ( 3 1 0 )   to   p r o -  

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

and  i n t e r n a l   h e l i c a l   g r o o v e s   ( 5 0 0 , 6 0 0 ) ' w i t h   t h e   b r a i d   c o n d u c -  

t o r   ( 1 6 )   and  t h e   d i e l e c t r i c   c o r e  ( 1 4 )   to   p r e v e n t   r e m o v a l  o f  

t h e   c l a m p   body   ( 3 1 0 )   f rom  t he   c o a x i a l  c a b l e   ( 1 0 )   and  t o  

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

b e t w e e n   t h e   d i e l e c t r i c   c o r e   ( 1 4 ) ' a n d   t h e  c l a m p   body   ( 3 1 0 ) ;  

and  a s s e m b l i n g   t h e   r e a r   nu t   ( 4 0 0 )   and  t h e   f o r w a r d   c o n t a c t  

body  ( 2 0 0 )   o v e r   t h e   e l e c t r i c a l   t e r m i n a t i o n   ( 3 0 0 )   to   c o m p l e t e  

t h e   e l e c t r i c a l   c o n t a c t   and  c a p t i v a t e   t h e   c l amp   body  ( 3 1 0 )  

t h e r e b e t w e e n .  
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