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I 
@  Shielded  ribbon  coax  cable  assembly. 

A  ribbon  coax  cable  termination  includes  the  use  of  a 
dielectric  material  (46)  coated  onto  the  exposed  ends  of  signal 
conductors  (28)  and  ground  conductors  (30)  of  a  ribbon  coax 
cable  (10)  which  are  terminated  in  conductor-receiving  sections 
(44)  of  electrical  contacts  (42)  which  are  disposed  in  an  insulating 
housing  (34).  Cover  members  (14)  are  secured  onto  the  insulat- 
ing  housing  (34)  and  to  each  other  as  they  extend  along  dielectric 
material  (46). 



This  invention  relates  to  ribbon  coaxial  cable  and  more  pa r t i cu la r ly  
to  a  ribbon  coaxial  cable  assembly  including  connectors  terminating  the  
ends  thereof,  elastomeric  material  extending  along  the  ends  of  the  cables 
and  center  and  drain  conductor  terminations  to  maintain  the  integrity  of 
the  termination,  and  insulated  braided  armor  sheathing  protecting  t h e  

terminated  cable  and  providing  shielding  t he reo f .  

U.S.  Patent  No.  3,775,552  discloses  ribbon  coaxial  cable  and  U .S .  

Patent  No.  4,040,704  discloses  typical  connectors  for  terminating  t he  
conductors  of  the  cable  thereby  forming  ribbon  coaxial  assemblies  for  use  
by  electronic  systems  for  interconnecting  electric  circuits  thereof.  The  

use  of  such  a  terminating  arrangement  has  proven  to  be  successful  so  long 

as  the  terminated  cable  has  not  been  subjected  to  twist  and  bend  s t r e s s e s .  

In  many  cases,  terminated  ribbon  coax  cable  assemblies  are  used  to 

electrically  connect  electronic  equipment  together .   These  cable  assemblies 

are  bent  and  twisted  thereby  subjecting  them  to  s t resses  which  cause  t he  
internal  elements  of  the  ribbon  coaxial  cable  to  move  relative  to  each  o the r  
which  can  result  in  failure  of  the  terminations.  Moreover,  after  a  length  
of  cable  has  been  removed  from  a  roll  of  the  cable  and  its  ends  have  been 

terminated  in  electrical  connectors,   the  cable  undergoes  stress  relaxat ion 

whereby  the  internal  elements  of  the  cable  move  relative  to  each  o the r  

which  places  stresses  on  the  cable  and  its  terminations  which  can  result  in 

fa i lure .  

According  to  the  present  invention,  a  ribbon  coax  cable  termination 

comprises  a  ribbon  coax  cable  including  a  plurality  of  center  conduc to r s  

with  each  center  conductor  surrounded  by  dielectric  sheathing,   d ra in  

conductors  extending  along  each  dielectric  sheathing,   metal  foil  encircl ing 



each  dielectric  sheathing  and  drain  conductor  associated  therewith  t h e r e b y  

defining  coaxial  conductor  members  and  a  dielectric  jacket  covering  the  
coaxial  conductor  members  and  maintaining  them  insulated  from  each  o the r  
and  coplanar.  Electrical  connectors  include  an  insulating  housings  having 
electrical  contacts  therein  which  contain  conductor- receiving  sections  in 
which  exposed  ends  of  the  center  conductors  and  the  drain  conductors  a r e  
electrically  connected.  Elastomeric  material  extends  along  the  section  of  

the  insulating  housing  containing  the  conductor- receiving  sections  and 

covering  the  conductor-receiving  sections  with  the  exposed  ends  of  the  

center  and  drain  conductors  therein  and  an  adjacent  section  of  the  r ibbon 

coax  cable.  Cover  members  are  secured  to  the  insulating  housing  along 
the  elastomeric  material  and  to  each  other,   the  elastomeric  material 

absorbing  s tresses  to  the  cable  to  maintain  the  center  conductors  and 

drain  conductors  of  the  cable  at  the  connections  with  t h e  

conductor- receiving  sections  in  posi t ion.  

According  to  another  aspect  of  the  present   invention,  the  ribbon  coax 
cable  is  in  pairs  which  are  encased  in  a  protective  sheath  including 
braided  metal  strain  member  having  a  dielectric  jacket  the reover ,   the  ends  

of  the  protective  sheath  being  secured  in  metal  housing  members  that  a r e  
secured  onto  the  connector  hous ing .  

According  to  a  further   aspect  of  the  present   invention,  a  method  of 

terminating  an  end  of  a  ribbon  coax  cable  comprises  the  steps  o f  

connecting  stripped  center  conductors  and  drain  conductors   to 

conductor- receiving  sections  of  electrical  contacts  disposed  in  an  insulat ing 

housing;  applying  an  elastomeric  material  to  the  conduc to r - r ece iv ing  
sections,  stripped  center  and  drain  conductors  and  a  section  of  the  r ibbon 

coax  cable;  and  securing  cover  members  to  the  housing,   over  t h e  

elastomeric  material  and  t o g e t h e r .  
FIGURE  1  is  an  exploded  perspective  view  of  a  ribbon  coax  cable 

assembly  with  parts  of  the  protective  sheath  broken  away .  
FIGURE  2  shows  a  view  similar  to  Figure  1  with  the  cable  assembly 

partly  t e rmina ted .  

FIGURE  3  shows  a  view  similar  to  Figure  2  with  the  cable  assembly 

completely  t e rmina ted .  



FIGURES  4-7  illustrate  the  various  steps  of  terminating  an  end  of  a 
ribbon  coax  cable  to  an  electrical  connec to r .  

FIGURE  8  is  a  cross-sectional  view  taken  along  line  8-8  of  Figure  3. 

Figures  1-3  illustrate  the  ribbon  coax  cable  assembly  CA  which 

includes  ribbon  coaxial  cable  10,  electrical  connector  12,  cover  members 

14,  metal  strain  member  16,  braid  18,  clamp  body  20,  clamp  cover  22, 

bushing  .24,  and  jacket  26.  Metal  strain  member  16  is  a  flexible  t u b u l a r  

member  having  projections  in  a  spiral  orientation  with  metal  braid  18 
thereover  and  dielectric  jacket  26  covering  the  braided-metal  strain  member 
16,  18. 

The  ribbon  coaxial  cable  10  is  completely  disclosed  in  U.S.  Patent  No. 

3,775,552  and  is  incorporated  by  reference  herein.  This  cable  comprises  

signal  conductors  28  disposed  in  sheaths  of  insulation  along  which  d ra in  
conductors  30  extend  with  metal  foil  encircling  each  dielectric  shea th ing  
and  drain  conductor  30  associated  therewith  thereby  defining  coaxial 
conductor  members  with  a  dielectric  jacket  32  covering  the  coaxial 
conductor  members  which  maintains  them  insulated  from  each  other.  In  t h e  

present   situation,  the  coaxial  conductor  members  are  typically  in  pa i r s  

which  have  their  ends  str ipped  to  expose  signal  conductors  28  and  d ra in  

conductors  30  as  i l l u s t r a t ed .  

The  pairs  of  coaxial  conductor  members  are  disposed  in  a  p ro tec t ive  
member  PM  which  comprises  the  metal  strain  member  16,  braid  18 
thereover ,   and  jacket  26  of  a  suitable  dielectric  material.  Bushing  24  of  a 
suitable  plastic  material  is  located  in  the  end  of  protective  member  PM  to 

protect  ribbon  coaxial  cable  10. 

Electrical  connector  12  is  of  a  type  disclosed  in  U.S.  Patent  No. 

4,040,704  which  is  incorporated  by  reference  herein,  but  other  sui table  

connectors  can,  of  course,  be  utilized.  Electrical  connector  12  includes  a 
dielectric  housing  34  molded  from  a  suitable  dielectric  material .  

Contact-receiving  passageways  36  extend  through  housing  34  which 
communicate  with  beveled  openings  38  at  the  front  of  housing  34  to  enable  

pins  (not  shown)  of  a  complementary  electrical  connector  to  electr ical ly 

connect  with  electrical  contact  sections  40  of  electrical  contact  members  42 

secured  in  contact-receiving  passageways  36.  Electrical  contact  members 

42  also  include  conductor-receiving  sections  44  in  which  signal  conduc to r s  



28  and  drain  conductors  30  are  respectively  electrically  connected  the re in  

according  to  conventional  electrical  terminating  p rac t i ce s .  
After  signal  conductors  28  and  drain  conductors  30  are  electrically 

connected  to  respective  conductor-receiving  sections  34  of  electrical  contact  
members  42,  an  elastomeric  material  46  is  applied  onto  terminated 

conductor- receiving  sections  44  and  a  section  of  ribbon  coaxial  cable  10  as 
illustrated  in  Figure  6  thereby  covering  the  terminations  of  signal 
conductors  28  and  drain  conductors  30  in  their  r e spec t ive  
conductor- receiving  sections  44.  Elastomeric  material  46  is  preferably  a 
Silastic  Rubber  No.  3110  which  uses  a  Silastic  Rubber  Catalyst  Type  S 
from  Dow-Corning.  The  elastomeric  material  is  in  a  flowable  condition 
when  applied  to  the  terminated  ends  of  signal  conductors  28  and  dra in  
conductors  30  in  conductor-receiving  sections  44  and  onto  the  end  of 

ribbon  coaxial  cable  10  to  enable  the  elastomeric  material  46  to  be  readily 

applied  thereto.   The  elastomeric  in  this  state  also  completely  s u r r o u n d s  

the  conductors  thereby  isolating  them  from  one  a n o t h e r .  
Cover  members  14  include  projections  48,  inner  inclined  surfaces  50, 

spaced  projections  52,  and  latching  arms  54  which  have  lugs  56  thereon  for  

engagement  in  recesses  58  located  in  the  top  surfaces  of  cover  members 

14. 
In  use,  projections  48  of  cover  members  14  are  disposed  in 

passageways  36  which  retain  cover  members  14  in  connection  with  housing 
34.  Cover  members  14  are  then  moved  toward  each  other  as  illustrated  in 

Figure  6  whereupon  they  engage  elastomeric  material  46  and  then  cover  
members  14  are  latchably  secured  together  via  latching  arms  54,  lugs  56, 
and  recesses  58.  Cover  members  14  are  also  provided  with  recesses  60 

which  meet  with  projections  62  of  housing  34. 
The  movement  of  cover  members  14  into  engagement  with  elastomeric 

material  46  causes  elastomeric  material  46  to  conform  to  the  configuration  o f  

cover  members  14  thereby  molding  elastomeric  material  46  into  a  final 

configuration  when  cover  members  14  are  latched  together  as  illustrated  in 

Figure  7.  As  a  result  of  this  operation,  excess  elastomeric  material  46  is 

expressed  exteriorly  of  housing  member  34  and  cover  members  14  which  is 

wiped  away  by  a  rag  or  some  similar  object.  Elastomeric  material  46  is 

then  subjected  to  the  action  of  room  temperature  vulcanizing  t h e r e b y  



causing  elastomeric  material  46  to  have  a  rubber  consistency  with  a 
durometer  of  the  same  as  or  substantially  the  same  as  that  of  d ie lec t r ic  

jacket  32.  Thus,  any  twisting  or  bending  of  ribbon  coaxial  cable  10  will 

transmit  any  s tresses  applied  to  cable  10  by  such  bending  or  twis t ing  
action  to  vulcanized  elastomeric  material  46  thereby  maintaining  t h e  

integrity  of  the  terminations  of  the  conductors  of  cable  10  to  e lectr ical  

contact  members  42.  The  bending  s tresses  can  occur  by  bending  the  cable  
in  the  vertical  and/or  horizontal  p lanes .  

Thus,   s t resses  applied  to  the  cable  are  t ransmitted  to  the  vu l can ized  
elastomeric  material  which  absorbs  such  stresses  to  maintain  the  s t resses   in 

equilibrium  and  the  electrical  terminations  will  not  fail  or  t h e  c o n d u c t o r s  

become  s h o r t e d .  

Terminated  ribbon  coax  cables  as  hereinabove  disclosed  can  be  u s e d  

to  interconnect   electronic  c i r cu i t s .  
As  shown  in  Figures  1-3  and  8,  terminated  electrical  connector  12 

with  cover  members  14  secured  thereto  is  positioned  within  a  prof i led  
section  64  of  clamp  body  20  to  accommodate  electrical  connector  12,  c o v e r  

members  14,  exposed  braided  metal  strain  member  16,  18  and  a  section  o f  

jacket  26.  Internal  projections  66  are  located  in  clamp  body  20  for  

engagement  with  the  braided  metal  strain  member  and  jacket  26.  Clamp 

cover  22  fits  onto  clamp  body  20  and  is  secured  thereto  by  screws  68 

extending  through  holes  70  in  clamp  cover  22  and  threadably  e n g a g i n g  
threaded  holes  72  in  clamp  body  20.  Recesses  74  are  located  in  the  s ides  

of  clamp  cover  22  which  mate  with  lugs  76  extending  outwardly  from  clamp 

body  20.  Projections  78  are  also  located  on  an  inside  surface  of  clamp 

cover  22  and  along  with  projections  66  of  clamp  body  20  e n g a g e  
braided-metal  strain  member  16,  18  and  jacket  26  as  i l lustrated  in  F igu re  
8.  Clamp  body  20  and  clamp  cover  22  electrically  connect  wi th  
braided-metal  strain  member  16,  18  via  projections  66  and  78  when  body  20 
and  cover  22  are  secured  together  on  connector  12,  cover  members  14, 
braided-metal  strain  member  16,  18,  and  jacket  26.  Moreover,  when  body  
20  and  cover  22  are  clamped  onto  the  end  of  protective  member  PM,  it  is 

deformed  from  a  circular  configuration  to  a  modified  eliptical  con f igu ra t ion  
which  prevents  relative  rotational  movement  between  body  20,  cover  22,  
and  the  end  of  the  protective  conduit  member.  Ears  80  with  holes  82 



there through   are  located  on  clamp  body  20  to  secure  terminated  electrical 

connector  12  in  position  onto  electronic  equipment  in  electrical  engagement  
with  the  electrical  connector  thereof  to  provide  an  input -output   connection 

to  such  electronic  equ ipment .  
The  use  of  protective  member  PM,  clamp  body  20  and  clamp  cover  22 

provides  shielding  to  cable  10  that  enables  the  terminated  cable  to  comply 
with  FCC  requirements  that  reduces  radiation  to  acceptable  levels  r equ i red  
by  the  FCC  and  to  protect  the  ribbon  coax  cable  therein.  Twist  and  bend 

s t resses   applied  to  this  protected  cable  termination  will  be  absorbed  by  t h e  

elastomeric  material  to  maintain  the  integrity  of  the  electrical  terminations 
to  prevent   failure  thereof.  This  protected  cable  can  also  take  substant ia l  

punishment  without  any  damage  thereto.  The  braided-metal  strain  member 

16,  18  also  prevents   any  elongation  of  the  terminated  and  protected  cable.  



1.  A  ribbon  coax  cable  termination  of  the  type  which  comprises  a 
ribbon  coax  cable  (10)  including  a  plurality  of  center  conductors   (28)  with 

each  center  conductor  (28)  surrounded  by  dielectric  sheathing,   d ra in  

conductors  (30)  extending  along  each  dielectric  shea th ing ,   metal  foil 

encircling  each  dielectric  sheathing  and  a  drain  conductor   (30)  associa ted  
therewith  thereby  defining  coaxial  conductor  members  and  a  d ie lec t r ic  

jacket  (32)  covering  the  coaxial  conductor  members  and  maintaining  them 

insulated  from  each  other,  an  electrical  connector  (12)  including  an 

insulating  housing  (34)  having  electrical  contacts  (42)  therein  which 

contain  conductor-receiving  sections  (44)  in  which  exposed  ends  of  t he  

center  (28)  and  drain  conductors  (30)  are  electrically  connected,   and  

cover  members  (14)  secured  on  said  housing  (34)  and  together   cover ing  
the  conductor-receiving  sections  (44),  said  ribbon  coax  cable  terminat ion 
characterized  in  t h a t :  

dielectric  material  (46)  extending  along  a  section  of  said  connec to r  

housing  (34)  containing  the  conductor-receiving  sections  (44)  and  cover ing  
the  conductor-receiving  sections  (44)  with  the  ends  of  the  center  (28)  and  

drain  conductors  (30)  therein  and  a  section  of  the  ribbon  coax  cable  (10);  
said  cover  members  (14)  secured  to  the  insulating  housing  (34)  along 

said  dielectric  material  (46),  the  dielectric  material  (46)  absorbing  s t r e s s e s  
to  the  cable  (10)  to  maintain  the  center  conductors  (28)  and  d ra in  

conductors  (30)  in  position  in  the  conductor- receiving  sections  (44)  and  in 

position  relative  to  one  ano the r .  

2.  A  ribbon  coax  cable  termination  as  set  forth  in  claim  1 

characterized  in  that  said  cover  members  (14)  have  latch  arms  (54) 
provided  with  lugs  (56),  recesses  (58)  in  said  cover  members  (14),  said 

lugs  (56)  engaging  said  recesses  (58)  thereby  latching  said  cover  members 

(14)  in  position  over  said  dielectric  material  (46) .  
3.  A  ribbon  coax  cable  termination  as  set  forth  in  claim  1 

characterized  in  that  the  durometer  of  said  dielectric  material  (46)  closely 
matches  that  of  said  dielectric  jacket  of  said  ribbon  coax  cable  (10) .  

4.  A  ribbon  coax  cable  termination  as  set  forth  in  claim  1 
characterized  in  that  a  protective  member  (PM)  covers  said  ribbon  coax 
cable  (10) .  



5.  A  ribbon  coax  cable  termination  as  set  forth  in  claim  4 
character ized  in  that  said  protective  member  (PM)  includes  a  metal  armor 
member  (16)  covered  by  metal  braid  (18)  and  a  dielectric  jacket  member 
(26) .  

6.  A  ribbon  coax  cable  termination  as  set  forth  in  claim  5 
character ized  in  that  a  metal  clamp  body  (20)  and  clamp  cover  (22)  a re  
secured  over  said  electrical  connector  (12)  and  cover  members  (14)  and 

onto  said  braid  (18)  on  said  armor  member  (16)  and  said  jacket  member 

(26)  thereby  protecting  and  electrically  shielding  said  connector  (12)  and  
cable  (10) .  

7.  A  method  of  terminating  exposed  ends  of  center  conductors  (28) 
and  drain  conductors  (30)  of  a  ribbon  coax  cable  (10)  having  an  insulat ing 
jacket  (26)  characterized  by  the  steps  of: 

connecting  the  exposed  ends  of  the  center  (28)  and  drain  conduc tors  

(30)  to  respective  conductor-receiving  sections  (44)  of  electrical  contact  
members  (42)  insulatingly  disposed  in  an  insulating  housing  (34); 

applying  a  dielectric  material  (46)  onto  the  exposed  ends  of  the  

center  (28)  and  drain  conductors  (30)  and  conductor-receiving  sect ions 

(44)  and  a  section  of  the  insulating  jacket  (26);  and  

securing  cover  members  (14)  to  the  insulating  housing  (34),  over  
dielectric  material  (46)  and  together  thereby  causing  the  dielectric  material 

(46)  to  conform  to  the  inside  configuration  of  the  cover  members  (14)  so 
that  said  dielectric  material  (46)  absorbs  s tresses  applied  to  the  r ibbon 

coax  cable  to  maintain  the  integrity  of  the  electrical  connections  of  the  

exposed  ends  of  the  center  (28)  and  drain  (30)  conductors  to  the  electrical  

contact  members  (42) .  
8.  A  method  as  set  forth  in  claim  7  characterized  by  the  f u r t h e r  

step  of: 

inserting  the  ribbon  coax  cable  (10)  into  a  protective  member  (PM) 

comprising  a  metal  strain  member  (16)  covered  by  an  insulating  j acke t  
member  (26)  prior  to  the  exposed  ends  of  the  center  (28)  and  drain  (30) 
conductors  being  connected  to  the  conductor-receiving  sections  (44) .  

9.  A  method  as  set  forth  in  claim  8  characterized  by  the  f u r t h e r  

steps  of:  



positioning  the  insulating  housing  (34)  and  cover  members  (14) 
secured  thereto  into  metal  body  members  (20,  22);  a n d  

securing  said  metal  body  members  (20,  22)  together  onto  said 

insulating  housing  (34)  and  cover  members  (14)  and  into  engagement  with 

an  exposed  section  of  said  metal  strain  member  (16)  and  said  insulat ing 
jacket  member  (26) .  
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