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@  Right  angle  coaxial  connector. 
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^   A  right  angle  coaxial  connector  comprises  a  metal 
body  member  (28)  having  a  dielectric  member  (20)  secured 
along  a  passageway  (26)  extending  through  the  body 
member  (28).  A  center  contact  member  (12)  is  secured  in  the 
dielectric  member  (20)  and  includes  a  contact  section  (14) 
and  a  U-shaped  ferrule  section  (16);  the  contact  section  (14) 
is  adapted  to  nest  in  a  contact-receiving  die  (66)  of  a 
crimping  tool  (60)  and  the  ferrule  section  (16)  is  in  alignment 
with  an  open  end  of  the  body  member  (28)  permitting 
access  by  a  crimping  die  (70)  of  the  crimping  tool  (60)  to 
crimp  the  U-shaped  ferrule  section  (16)  onto  a  center  con- 
ductor  (54)  of  a  coaxial  cable  (50)  while  simultaneously 
crimping  a  crimping  ferrule  (56)  of  an  outer  conductor  (48) 
of  the  coaxial  cable  (50)  onto  a  tubular  member  (44)  at  right 
angles  to  the  body  member  (28)  and  in  alignment  with  the 
ferrule  section  (16). 

ACTORUM  AG 

A   right  angle  coaxial  connector  comprises  a  metal 
body  member  (28)  having  a  dielectric  member  (20)  secured 
along  a  passageway  (26)  extending  through  the  body 
member  (28).  A  center  contact  member  (12)  is  secured  in  the 
dielectric  member  (20)  and  includes  a  contact  section  (14) 
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This  inven t ion   re la tes   to  e lec t r ica l   c o n n e c t o r s   and  more  p a r t i c u l a r l y   t o  

r igh t   angle  coaxial  c o n n e c t o r s .  

The  connec t ion   of  the  c en t e r   con tac t   member  of  a  coaxial  c o n n e c t o r   t o  

a  c e n t e r   c o n d u c t o r   of  a  coaxial  cable  and  the  ease  of  making  s u c h  

connec t ion   to  p rov ide   e f fec t ive   and  rel iable  c o n n e c t i o n s   at  low  appl ied  c o s t  

are  i m p o r t a n t   f ac to r s   when  coaxial  t e r m i n a t i o n s   are  made  to  r ight   a n g l e  

coaxial  c o n n e c t o r s .  

The  c e n t e r   c o n d u c t o r   of  a  r ight   angle  coaxial  cable  as  d i sc losed   in 

U.S.   Pa ten t   No.  3 ,047,828  is  c o n n e c t e d   to  the  c e n t e r   con tac t   by  means  o f  

a  slot  in  the  c e n t e r   con tac t   in  which  an  exposed   end  of  the  c e n t e r  

c o n d u c t o r   is  d i sposed   w h e r e a f t e r   the  c en t e r   c o n d u c t o r   can  be  so lde red   t o  

the  c e n t e r   con tac t .   A  similar  a r r a n g e m e n t   is  d i sc losed   in  the  r ight   a n g l e  

coaxial  c o n n e c t o r   of  U.S.   Pa tent   No.  2,335,041  with  the  inner   end  of  a 

cen t e r   pin  con tac t   being  d i sposed   in  a  slot  in  the  inner   end  of  a  c e n t e r  

r ecep t ac l e   con tac t .   Access   o p e n i n g s   are  p rov ided   in  the  c o n n e c t o r  

h o u s i n g s   to  solder   the  c e n t e r   c o n d u c t o r s   to  the  c e n t e r   c o n t a c t s   if  d e s i r e d .  

Accord ing   to  the  p r e s e n t   i n v e n t i o n ,   a  r ight   angle  coaxial  c o n n e c t o r  

compr i ses   a  metal  body  member  having  a  d i e l ec t r i c   member  s e c u r e d   along  a 

p a s s a g e w a y   e x t e n d i n g   t h r o u g h   the  body  member.   A  cen t e r   con tac t   m e m b e r  

is  s e c u r e d   in  the  d i e l ec t r i c   member  and  inc ludes   a  con tac t   sect ion  and  a 

U - s h a p e d   f e r ru l e   sec t ion;   the  contac t   sect ion  is  a d a p t e d   to  nest   in  a 

c o n t a c t - r e c e i v i n g   die  of  a  c r imping  tool  and  the  f e r ru l e   sect ion  is  in 

a l ignment   with  an  open  end  of  the  body  member  pe rmi t t i ng   access   by  a 

c r imping  die  of  the  cr imping  tool  to  crimp  the  U - s h a p e d   f e r r u l e   s e c t i o n  

onto  a  c en t e r   c o n d u c t o r   of  a  coaxial  cable  while  s i m u l t a n e o u s l y   c r imping   a n  



outer   c o n d u c t o r   of  the  coaxial  cable  onto  a  t u b u l a r   member  at  r ight   a n g l e s  

to  the  body  member  and  in  a l ignment   with  the  f e r ru le   s e c t i o n .  

FIGURE  1  is  an  exposed   p e r s p e c t i v e   view  of  the  r ight   angle  coax ia l  

connec to r   par t ly   b roken   away,  a  s t r i p p e d   end  of  a  coaxial  cabie  a n d  

f e r ru l e   m e m b e r .  

FIGURE  2  is  a  view  similar  to  Figure  1  with  the  coaxial   cable  in 

posit ion  in  the  coaxial  c o n n e c t o r   ready  for  t e rmina t ion   and  the  c o a x i a l  

c o n n e c t o r   in  posi t ion  in  a  c r imping  tool  which  is  shown  in  par t   c r o s s  

s e c t i o n .  

FIGURE  3  is  a  c r o s s - s e c t i o n a l   view  of  F igure   2  showing  the  tool  in  a 

cr imping  p o s i t i o n .  

FIGURE  4  is  a  p e r s p e c t i v e   view  of  a  complete ly   t e r m i n a t e d   c o a x i a l  

c o n n e c t o r .  

FIGURE  5  is  a  c r o s s - s e c t i o n a l   view  of  F igure   4 .  

FIGURE  6  is  a  par t   c r o s s - s e c t i o n a l   view  of  a  r e c e p t a c l e   sect ion  of  a 

cen t e r   con tac t   in  posi t ion  in  the  c o n t a c t - r e c e i v i n g   die  of  the  c r imping   tool 

for  s u p p o r t i n g   the  cen te r   con tac t   du r ing   the  c r imping   o p e r a t i o n .  

F igures   1  t h r o u g h   5  i l l u s t r a t e   a  r ight   angle  coaxial  c o n n e c t o r   10 

which  inc ludes   a  cen te r   contac t   12  having  a  pin  sect ion  14  and  a  U - s h a p e d  

f e r ru l e   sect ion  16.  Cen te r   con tac t   12  is  s e c u r e d   in  a  bore   18  of  a 

d ie lec t r i c   member  20  by  means  of  an  annu l a r   ba rb   22 .  

Dielect r ic   member  20  inc ludes   a  large  d iameter   sect ion  24  which  f i t s  

into  p a s s a g e w a y   26  of  metal  body  member  28.  P a s s a g e w a y   26  necks   d o w n  

into  a  smaller  d iameter   section  30  in  which  a  small  d i ame te r   sect ion  32  o f  

d ie lec t r i c   member  20  is  pos i t ioned   with  annu la r   s h o u l d e r   24  forming  a  s t o p  

aga ins t   which  large  d iameter   section  24  of  d ie lec t r i c   member  20  e n g a g e s  

t h e r e b y   limiting  the  inner   movement  of  d ie lec t r ic   member  20  within  b o d y  

member  28.  I n d e n t a t i o n s   36  are  formed  in  body  member  28  c o n t a i n i n g  

sect ion  32  of  d ie lec t r i c   member  20  to  secure   d i e l ec t r i c   member   20  in 

posit ion  in  body  member  28.  

Fe r ru le   sect ion  16  is  cen t r a l ly   al igned  with  r e s p e c t   to  p a s s a g e w a y   26 

and  is  access ib le   t h r o u g h   the  open  end  t he reo f   which  c o n t a i n s   an  a n n u l a r  

s h o u l d e r   38.  Fe r ru le   section  16  is  also  in  a l ignment   with  an  opening   40  in 

body  member  28  which  has  an  annu l a r   shou lde r   42  a g a i n s t   which  t u b u l a r  

member  44  e n g a g e s .   T u b u l a r   member  44  is  s ecu red   in  o p e n i n g   40  of  b o d y  



member  28  by  s o l d e r i n g ,   b r a z i n g ,   or  the  like,  and  it  has  a n n u l a r   g r o o v e s  
46  in  its  e x t e r i o r   su r f ace   along  which  b ra ided   ou te r   c o n d u c t o r   48  of  a 

s t r i p p e d   end  of  coaxial  cable  50  is  d i sposed   while  inner   insu la t ion   s h e a t h  

52  s u r r o u n d i n g   cen t e r   c o n d u c t o r   54  is  pos i t ioned   within  t u b u l a r   member  44 

with  c en t e r   c o n d u c t o r   54  being  pos i t ioned   within  U - s h a p e d   f e r ru le   s e c t i o n  

16.  

The  legs  of  U - s h a p e d   cr imping  sect ion  16  e x t e n d   away  from  the  a x i s  

of  c en t e r   con tac t   12  to  fac i l i ta te   pos i t ion ing   of  the  end  of  c en t e r   c o n d u c t o r  

54  t h e r e i n .  

A  c r imping   f e r ru l e   56  has  been  pos i t ioned   on  i n su l a t i ng   jacket   58  o f  

coaxial  cable  50  pr ior   to  the  s t r i p p e d   end  of  coaxial  cable  50  b e i n g  

pos i t i oned   in  t u b u l a r   member  44  and  a f te r   b r a ided   ou te r   c o n d u c t o r   48  h a s  

been  pos i t ioned   along  the  e x t e r i o r   su r f ace   of  t u b u l a r   member  44,  c r i m p i n g  

f e r r u l e   56  is  pos i t ioned   onto  t u b u l a r   member  44  cove r ing   b r a ided   o u t e r  

c o n d u c t o r   48  and  e x t e n d i n g   pa r t ly   along  in su la t ing   j acke t   58  so  as  to  b e  

cr imped  t h e r e o n   as  d i s c u s s e d   in  g r e a t e r   detail  h e r e i n a f t e r .  

As  shown  in  F igu re s   2  and  3,  a  c r imping  tool  60  inc ludes   c r i m p i n g  

dies  62,  64  with  e lec t r ica l   c o n n e c t o r   10  in  posit ion  in  a  c r imping   area  o f  

c r imping   die  62  such  that   pin  sect ion  14  is  pos i t ioned   within  a  t u b u l a r  

member  66  with  s h o u l d e r   68  of  con tac t   12  a b u t t i n g   the  u p p e r   su r face   o f  

t u b u l a r   member  66  to  p rov ide   s u p p o r t   to  con tac t   12  when  c r imping   m e m b e r  

70  of  c r imping  die  64  moves  into  the  opening  of  body  member  28  to  c r i m p  

the  legs  of  U - s h a p e d   f e r ru l e   sect ion  16  by  folding  them  onto  c e n t e r  

c o n d u c t o r   54  t h e r e b y   e l ec t r i ca l ly   and  mechanica l ly   c o n n e c t i n g   c e n t e r  

c o n d u c t o r   54  to  c en t e r   con tac t   12  as  i l l u s t r a t e d   in  F igure   3.  S i m u l t a n e o u s  

with  the  c r imping  of  f e r r u l e   section  16  into  e lec t r ica l   connec t ion   w i t h  

cen t e r   c o n d u c t o r   54,  c r imping   dies  62,  64  also  crimp  c r imping   f e r ru le   56 

onto  t u b u l a r   member  44  and  in su la t ing   jacket   58  to  e l ec t r i ca l l y   c o n n e c t  

b r a i d e d   ou te r   c o n d u c t o r   48  to  t u b u l a r   member  44  t h e r e b y   forming  a n  

exce l l en t   e lec t r ica l   and  mechanical   connec t ion   for  the  ou te r   c o n d u c t o r   t o  

coaxial  c o n n e c t o r   10.  The  cr imping  of  f e r ru le   56  onto  i n su l a t i ng   jacket   58 

p r o v i d e s   s t ra in   relief  for  the  t e r m i n a t i o n .   The  cr imped  c o n f i g u r a t i o n   o f  

f e r ru l e   56  onto  t u b u l a r   member  44  and  in su la t ing   j acke t   58  is  a  h e x  

c o n f i g u r a t i o n   but  can  be  c i r cu la r   or  o ther   c o n f i g u r a t i o n s   to  accomplish  t h e  

i n t e n d e d   r e su l t .   After   coaxial  cable  50  has  been  t e r m i n a t e d   to  coax ia l  



c o n n e c t o r   10  as  i l l u s t r a t e d   in  F igures   3  and  5,  a  c losure   member  72  is  

fo rcefu l ly   pos i t ioned   in  the  opening  of  body  member  28  in  e n g a g e m e n t   w i t h  

s h o u l d e r   38  to  close  the  open  end  of  p a s s a g e w a y   26  as  i l l u s t r a t e d   in 

F igures   4  and   5 .  

A  t ined  f ront   end  74  is  c l inched  onto  the  f ront   end  of  body  m e m b e r  

28  s u r r o u n d i n g   pin  sect ion  14  to  make  e lect r ical   connec t ion   with  a  m a t a b l e  

coaxial  c o n n e c t o r   (not  shown)  to  make  e lect r ical   connec t ion   t h e r e w i t h .   A 

re ta in ing   ring  76  is  s e c u r e d   on  body  member  28  be tween  f ron t   end  74  a n d  

s h o u l d e r   78  to  s ecu re   coaxial  c o n n e c t o r   10  in  posi t ion  in  a  p a s s a g e w a y   of  a 

c o n n e c t o r   hous ing   if  d e s i r e d .  

F igure   6  i l l u s t r a t e s   cr imping  die  80  which  is  similar  to  cr imping  die  62 

but  it  con ta ins   a  s u p p o r t i n g   member  82  onto  which  r e c e p t a c l e   section  84  o f  

cen te r   con tac t   12  is  pos i t ioned   when  r ight   angle  coaxial  c o n n e c t o r   10  is 

pos i t ioned   in  c r imping  die  80  so  that   the  inner  su r f ace   86  of  cen te r   c o n t a c t  

12  abu t s   aga ins t   the  end  of  s u p p o r t i n g   member  82  to  s u p p o r t   c e n t e r  

con tac t   12  when  f e r ru l e   section  16  is  cr imped  onto  cen te r   c o n d u c t o r   54  in 

the  manner   as  d i sc losed   h e r e i n b e f o r e .  

The  cen te r   con tac t   of  the  r ight   angle  coaxial  c o n n e c t o r   of  the  p r e s e n t  

inven t ion   is  a  s t r a i g h t   screw  machine  contac t   r a t he r   than  a  bent   contac t   o r  

multiple  con tac t   members ,   the  U - s h a p e d   f e r ru le   section  enab le s   the  c e n t e r  

c o n d u c t o r   of  the  coaxial  cable  to  be  cr imped  onto  the  c en t e r   conduc to r   a n d  

the  outer   c o n d u c t o r   of  the  coaxial  cable  to  be  cr imped  onto  the  coax ia l  

c o n n e c t o r   t h e r e b y   enabl ing   the  coaxial  cable  to  be  readily  t e rmina ted   t o  

the  coaxial  c o n n e c t o r   at  r educed   applied  costs  to  form  exce l l en t   m e c h a n i c a l  

and  e lec t r ica l   c o n n e c t i o n s .  



1.  A  r igh t   angle  coaxial  c o n n e c t o r   of  the  type  compr i s ing   a  metal  

body  member  (28)  having   a  p a s s a g e w a y   (26)  t h e r e t h r o u g h   in  which  is  

s e c u r e d   a  d i e l ec t r i c   member  (20)  c a r r y i n g   a  cen te r   contac t   member  (12) ,  

an  opening   (40)  in  the  body  member  (28)  having  a  t u b u l a r   member  (44)  

s e c u r e d   t h e r e i n   at  r ight   angles   with  r e s p e c t   to  the  p a s s a g e w a y   (26)  and  in 

a l ignmen t   with  a  connec t ion   sect ion  (16)  of  the  c en t e r   con tac t   m e m b e r  

(12) ,   a  s t r i p p e d   end  of  a  coaxial  cable  (50)  is  a d a p t e d   to  be  p o s i t i o n e d  

within  the  t u b u l a r   member  (44),   c h a r a c t e r i s e d   in  t h a t  

the  connec t ion   sect ion  (16)  of  said  c en t e r   con tac t   member  (12)  

compr i ses   a  c r i m p i n g - f e r r u l e   section  (16)  in  which  the  c e n t e r   c o n d u c t o r  

(54)  of  the  coaxial  cable  (50)  is  to  be  pos i t ioned   and  the  outer   c o n d u c t o r  

(48)  of  the  coaxial  cable  (50)  is  to  be  d i sposed   along  an  ou t s ide   su r f ace   o f  

said  t u b u l a r   member  (44)  with  a  c r imping  f e r ru l e   (56)  pos i t ioned   t h e r e o v e r  

so  that   said  c r i m p i n g - f e r r u l e   sect ion  (16)  and  said  cr imping  f e r ru l e   (56)  

are  r e s p e c t i v e l y   cr imped  onto  the  cen te r   c o n d u c t o r   (54)  and  the  t u b u l a r  

member  (44)  with  the  ou te r   c o n d u c t o r   (48)  c r imped  be tween   the  t u b u l a r  

member  (44)  and  the  cr imping  f e r ru l e   ( 5 6 ) .  

2.  A  r ight   angle  coaxial  c o n n e c t o r   as  set  forth  in  claim  1 

c h a r a c t e r i s e d   in  that   said  cen te r   con tac t   member  (12)  inc ludes   a  s u r f a c e  

(68,  86)  for  e n g a g e m e n t   with  a  s u p p o r t i n g   member  (66,  82)  of  a  c r i m p i n g  

tool  (60)  for  s u p p o r t i n g   said  c e n t e r   con tac t   member  (12)  when  s a i d  

c r i m p i n g - f e r r u l e   sect ion  (16)  is  c r imped  onto  the  c e n t e r   c o n d u c t o r   ( 5 4 ) .  

3.  A  r ight   angle  coaxial  c o n n e c t o r   as  set  forth  in  claim  1 

c h a r a c t e r i s e d   in  that   said  f e r ru l e   cr imping  sect ion  (16)  and  said  c r i m p i n g  

f e r ru l e   (56)  are  c r imped  s i m u l t a n e o u s l y .  

4.  A  method  of  c o n n e c t i n g   the  c en t e r   c o n d u c t o r   (54)  and  o u t e r  

c o n d u c t o r   (48)  of  a  coaxial  cable  (50)  to  the  c e n t e r   con tac t   member  (12)  

and  ou te r   con tac t   member  (28,  44)  of  a  r ight   angle  coaxial  c o n n e c t o r   ( 1 0 ) ,  

c h a r a c t e r i s e d   by  the  s teps   of :  

pos i t ion ing   an  insu la t ion   shea th   (52)  c a r r y i n g   the  c en t e r   c o n d u c t o r  

(54)  of  the  coaxial  cable  (50)  i n to  a   t u b u l a r   member  (44)  in  r ight   a n g l e  

a l ignment   with  a  U - s h a p e d   c r i m p i n g - f e r r u l e   section  (16)  of  the  c e n t e r  

con tac t   member  (12)  with  an  end  of  the  cen te r   c o n d u c t o r   (54)  b e i n g  

d i sposed   within  the  legs  of  the  c r i m p i n g - f e r r u l e   section  (16)  and  the  o u t e r  



c o n d u c t o r   (48)  e x t e n d i n g   along  an  e x t e r i o r   su r f ace   of  said  t u b u l a r   m e m b e r  

( 4 4 ) ;  

placing  a  c r imping  f e r ru l e   (56)  onto  said  t u b u l a r   member  (44)  w i t h  

t h e  o u t e r   c o n d u c t o r   (48)  d i sposed   t h e r e b e t w e e n ;  

c r imping  said  c r i m p i n g - f e r r u l e   section  (16)  t h r o u g h   an  open  end  o f  

the  ou te r   c o n d u c t o r   (28)  caus ing   said  legs  to  be  moved  into  e l e c t r i c a l  

connec t ion   with  the  c en t e r   c o n d u c t o r   (54)  while  s u p p o r t i n g   the  c e n t e r  

con tac t   member  (12);  a n d  

cr imping  said  cr imping  f e r ru le   (56)  onto  said  t u b u l a r   member  (44)  

t h e r e b y   e l ec t r i ca l ly   connec t i ng   the  ou te r   c o n d u c t o r   (48)  to  the  o u t e r  

con tac t   member  (28,  4 4 ) .  

5.  A  method  a cco rd ing   to  claim  4  c h a r a c t e r i s e d   in  that   the  c r i m p i n g  

of  the  c r i m p i n g - f e r r u l e   sect ion  (16)  and  the  c r imping   f e r ru l e   (56)  t a k e s  

place  s i m u l t a n e o u s l y .  

6.  A  method  acco rd ing   to  claim  4  c h a r a c t e r i s e d   by  the  f u r t h e r   s t e p  

of  s e c u r i n g   a  cap  member  (72)  in  the  open  end  of  the  outer   con tac t   ( 2 8 ,  

44)  t h e r e b y   sealing  the  open  e n d .  
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