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(54)  Ground  wire  attachment  to  shield  for  cable  assembly  and  method  to  produce  same 

(57)  Arrangement  comprising  a  cable  (16)  and  a 
connector  (26),  said  cable  (16)  comprising  at  least  one 
inner  signal  conductor  (3)  and  a  ground  wire  (4)  and 
being  provided  with  a  crimp  element  (1)  on  an  insulating 
sheath  (2)  for  improving  strain  relief  of  the  cable  (16) 
against  pull  and  flexure,  said  connector  (26)  comprising 
at  least  one  shield  element  (28'),  and  said  ground  wire 
(4)  being  electrically  connected  to  said  at  least  one 
shield  element  (28')  wherein  said  ground  wire  (4)  is 
mechanically  and  electrically  connected  to  said  crimp 
element  (1)  and  said  shield  element  (28')  is  provided 
with  a  resilient  means  (12)  which,  in  the  assembled 
state,  is  electrically  connected  to  said  crimp  element 
(1). 
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Description 

The  problem  to  be  solved  by  the  present  invention 
is  best  be  illustrated  by  reference  to  figures  1a,  1b,  3a, 
3b,  and  4,  which  show  intermediate  steps  in  the  assem- 
bly  of  a  shielded  connector  6  to  a  terminal  of  a 
(shielded)  multi-wire  cable  16. 

Figure  1  a  shows  the  end  of  the  (shielded)  multi-wire 
cable  16  having  an  insulating  sheath  2.  The  internal  sig- 
nal  conductors  3  extend  from  the  end  of  insulating 
sheath  2,  which  is  stripped  by  proper  stripping  means 
known  by  a  person  skilled  in  the  art.  An  exposed  ground 
wire  4  also  extends  from  the  insulating  sheath  2. 
Ground  wire  4  may  be  one  of  the  wires  of  the  multi-wire 
cable  16  but  may,  alternatively,  be  a  'pig-tail'  end  part  of 
a  braided  metal  sheath  surrounding  the  other  conduc- 
tors  within  the  cable  16. 

Ground  wire  4  needs  to  be  electrically  connected  to 
metal  shield  8  of  the  connector  6  in  order  to  obtain 
sound  electrical  connection.  As  an  initial  step  to  achieve 
this,  a  crimp  ring  1  is  crimped  at  the  end  of  insulating 
sheath  2.  Figure  1a  shows  crimp  ring  1  after  crimping  to 
the  insulating  sheath  2.  Crimp  ring  1  ,  then,  immobilizes 
the  internal  conductors  3  and  ground  wire  4.  Preferably, 
crimp  ring  1  comprises  at  least  one  flange  5,  the  pur- 
pose  of  which  will  be  explained  below. 

After  crimp  ring  1  has  been  crimped  on  the  sheath 
2  the  individual  wires  3  are  loaded  on  a  spread  block  1  7, 
which  is  shown  in  figure  4,  in  order  to  establish  a  proper 
spacing  between  adjacent  wires  3.  Then,  all  wires  3  are 
cut  to  the  same  length  and  stripped  as  required.  The 
stripped  wires  are,  e.g.  by  soldering,  connected  to  suit- 
able  terminals  18  (see  also  figure  4),  which  may  be 
either  female,  male  or  hermaphrodite  connected  termi- 
nals. 

Then,  the  ground  wire  4  is  soldered  to  shield  8  in 
order  to  provide  electrical  connection,  as  shown  in  fig- 
ure  1a.  The  crimp  ring  1  is  located  in  an  opening  15 
between  two  extending  lips  7  of  shield  8  and  cover 
shield  8',  which  may  be  identical  to  shield  8,  is  arranged 
on  shield  8  in  order  to  provide  an  electrically  closed 
shielding.  Lips  7  provide  for  a  central  location  of  crimp 
ring  1  within  opening  15  and,  by  touching  crimp  ring  1, 
additional  electrical  connection  security.  This  is  shown 
in  figure  1b. 

Two  plastic  covers  9,  one  of  which  is  shown  in  fig- 
ures  3a,  3b,  are  used  to  cover  metal  shields  8,  8'.  Figure 
3a  shows  a  top  view  of  plastic  cover  9  (as  will  be  seen 
from  the  connector  enclosure  portion)  and  shows  the 
inner  surface  of  cover  9  which  has  to  be  put  on  shield  8. 
Figure  3b  shows  a  side  view  of  cover  9.  As  shown  cover 
9  has  two  upstanding  pegs  10  with  respective  ends  1  1  , 
an  opening  for  receiving  crimp  ring  1  and  slots  13  for 
accommodating  flanges  5  of  crimp  ring  1  . 

To  assemble  the  connector  6,  pegs  1  0  are  inserted 
into  corresponding  holes  in  metal  shields  8,  8'.  Another 
(similar)  plastic  cover  (not  shown),  which  may  be  identi- 
cal  to  plastic  cover  9  (of  figure  3a  and  3b),  is  arranged 
on  both  sides  of  metal  shields  8,  8',  however,  from  the 

opposite  side  as  cover  9.  Cover  9  is  provided  with  suita- 
ble  holes  19  for  receiving  pegs  from  the  other  plastic 
cover.  Plastic  cover  9  and  the  other  plastic  cover  are 
pressed  together  and  in  this  condition  the  ends  1  1  of 

5  pegs  1  0  of  both  plastic  covers  are  heat-staked  on  pro- 
truding  ends  1  1  formed  to  maintain  the  entire  assembly 
tightly  together. 

Figure  4  shows  a  partly  sectional  view  through  the 
final  product.  In  this  figure  crimp  ring  1  is  shown  partly 

10  cut  away  and  partly  in  side  view.  As  is  clearly  shown  in 
figures  3  and  4,  flanges  5  of  crimp  ring  1  are  firmly 
accommodated  in  suitable  slots  13  in  plastic  cover  9. 
Such  a  construction  provides  for  the  required  strain 
relief  to  the  cable  against  pull  and  flexure,  which  is 

15  required  to  prevent  deterioration,  and  subsequent  rup- 
ture,  of  individual  connections  of  the  conductors  3  to 
connector  6.  This  applies  both  to  conductors  3  and 
ground  wire  4. 

The  following  disadvantages,  which  affect  the  man- 
20  ufacturing  costs,  the  application  simplicity  and  the  per- 

formance,  are  related  to  the  known  manufacturing 
process  described  above. 

First  of  all,  an  additional  step  is  required  to  solder 
ground  wire  4  to  metal  shield  8.  Metal  shield  8  is  usually 

25  a  steel  type  of  material  resulting  in  a  difficult  soldering 
process  to  assure  an  electrical  connection  of  good  qual- 
ity.  Moreover,  it  results  in  the  necessity  to  remove  solder 
flux  residues  from  the  surface  of  shield  8. 

Secondly,  a  relatively  long  ground  wire  4  is  required 
30  which,  when  exposed  in  open  air,  is  prone  in  promoting 

"noise"  in  an  associated  electronic  device  due  to  an 
"antenna-effect".  Moreover,  openings  15  in  shield  8,  8' 
for  receiving  crimp  ring  1  are  relatively  large  resulting  in 
a  poor  shielding  effectiveness  in  the  area  of  openings 

35  15. 
The  object  of  the  present  invention  is  provide  a 

ground  wire  attachment  to  a  shield  in  a  connector  which 
avoids  the  problems  mentioned  above. 

Therefore,  the  present  invention  provides  an 
40  arrangement  comprising  a  cable  and  a  connector,  the 

cable  comprising  at  least  one  inner  signal  conductor 
and  a  ground  wire  and  being  provided  with  a  crimp  ele- 
ment  on  an  insulating  sheath  for  improving  strain  relief 
of  the  cable  against  pull  and  flexure,  the  connector  com- 

45  prising  at  least  one  shield  element,  and  the  ground  wire 
being  electrically  connected  to  the  at  least  one  shield 
element  characterized  in  that  the  ground  wire  is 
mechanically  and  electrically  connected  to  the  crimp 
element  and  the  shield  element  is  provided  with  a  resil- 

50  ient  means  which,  in  the  assembled  state,  is  electrically 
connected  to  the  crimp  element. 

In  such  arrangement  the  length  of  the  ground  wire 
extending  from  the  insulating  sheath  is  shorter  than  in 
the  prior  art  arrangement  resulting  in  less  electromag- 

55  netic  interference  problems  since  the  antenna-effect  is 
smaller.  Moreover,  the  crimp  ring  may  be  selected  from 
any  material  suitable  for  solder  connections  thereby 
avoiding  the  difficulty  of  soldering  the  ground  wire  to  a 
steel  type  shield  element  of  the  connector. 
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Another  object  of  the  present  invention  is  to  provide 
a  method  for  producing  a  ground  wire  attachment  as 
defined  above  which  avoids  the  problems  related  to  the 
prior  art.  According  to  the  invention  there  is  provided  a 
method  of  manufacturing  an  arrangement  defined  5 
above  comprising  the  following  steps: 

a.  crimping  the  crimp  element  on  the  insulating 
sheath; 
b.  connecting  the  at  least  one  signal  conductor  to  at  10 
least  one  terminal  within  the  connector; 
c.  pressing  a  first  and  a  second  metal  shield  to  one 
another  wherein  at  least  either  the  first  or  the  sec- 
ond  metal  shield  comprises  a  resilient  means  which 
clamps  the  ground  wire  to  the  crimp  element;  is 
d.  soldering  the  ground  wire,  the  crimp  element  and 
the  resilient  means  to  one  another. 

Advantages  of  this  method  are  that  it  is  easier  to  put 
the  ground  wire  in  its  intended  location  and  that  it  is  eas-  20 
ier  to  access  the  location  where  the  ground  wire,  the 
crimp  element  and  the  resilient  means  are  to  be  sol- 
dered  to  one  another. 

An  alternative  method  of  manufacturing  an 
arrangement  according  to  the  invention  comprises  the  25 
following  steps: 

a.  crimping  the  crimp  element  on  the  insulating 
sheath  wherein  the  ground  wire  is  clamped 
between  the  crimp  element  and  the  insulating  30 
sheath; 
b.  connecting  the  at  least  one  signal  conductor  to  at 
least  one  terminal  within  the  connector; 
c.  pressing  a  first  and  a  second  metal  shield  to  one 
another  wherein  at  least  either  the  first  or  the  sec-  35 
ond  metal  shield  comprises  the  resilient  means 
which  is  pressed  against  the  crimp  element. 

In  such  a  method  the  soldering  step  may  be  omitted 
resulting  in  a  shortened  manufacturing  period.  40 

The  invention  will  be  explained  in  greater  detail  by 
reference  to  figures  2a,  2b,  5a,  and  5b.  Figures  2a,  2b 
and  5a,  5b,  respectively,  show  intermediate  steps  dur- 
ing  the  assembly  of  a  first  and  second  embodiment, 
respectively,  of  a  ground  wire  attachment  according  to  45 
the  invention.  In  these  figures,  the  same  reference  num- 
bers  refer  to  the  same  elements  as  in  figures  1a,  1b,  3a, 
3b,  and  4. 

At  least  one,  but  preferably  both  of  metal  shields  28, 
28'  of  connector  26  according  to  the  invention  are  pro-  so 
vided  with  a  sharp  lip  12,  which  is  preferably  located  at 
the  centre  of  opening  25.  Ground  wire  4,  which  may  be 
of  substantially  less  length  than  in  the  arrangement 
according  to  the  prior  art,  is  bent  over  the  crimp  ring  1 
such  that  when  crimp  ring  1  is  inserted  into  openings  25  ss 
and  both  shields  28,  28'  are  pressed  to  one  another, 
one  of  the  sharp  lips  12  will  directly  make  a  pressure 
connection  with  ground  wire  4.  Preferably,  ground  wire  4 
is  arranged  within  a  dimple  20  of  crimp  ring  1  ,  resulting 

from  crimping  crimp  ring  1  on  cable  16,  in  order  that 
ground  wire  4  cannot  easily  slip  away. 

Then,  sharp  lip  12,  crimp  ring  1  and  ground  wire  4 
are  soldered  to  one  another  to  provide  the  required,  reli- 
able  electrical  connection.  This  step  of  soldering  ground 
wire  4  to  shield  28'  may  be  done  in  a  later  manufacturing 
stage  than  in  the  method  according  to  the  prior  art 
where  it  was  done  before  pressing  both  shields  8,  8' 
together.  Putting  ground  wire  4  in  its  proper  location  is 
simpler  than  in  the  prior  art  arrangement.  Moreover,  the 
location  where  ground  wire  4  has  to  be  soldered  to 
shield  28'  is  much  easier  to  access  than  in  the  arrange- 
ment  according  to  the  prior  art,  which  reduces  manufac- 
turing  costs  and  shortens  manufacturing  time. 

Figures  5a,  5b  show  an  alternative  arrangement  in 
accordance  with  the  present  invention.  As  figure  5a 
shows,  ground  wire  4  can  be  interposed  between  crimp 
ring  1  and  insulating  sheath  2  before  crimping.  Subse- 
quent  crimping,  than,  results  in  a  pressure  joint  between 
the  crimp  ring  1  and  ground  wire  4  which  avoids  the 
need  for  a  soldering  operation  to  establish  a  reliable 
electrical  connection  between  ground  wire  4  and  shield 
28'.  In  this  alternative  arrangement,  as  shown  in  figure 
5b,  shields  28,  28'  need  only  be  pressed  against  one 
another  without  the  need  to  care  for  ground  wire  4  not  to 
slip  away.  Such  pressing  together  is  advantageously 
done  by  two  plastic  covers  9  (not  shown  in  figures  5a, 
5b)  which  are  connected  to  one  another  like  in  the 
arrangement  according  to  the  prior  art.  Sharp  lips  12 
will,  than,  automatically  be  pressure  connected  to  the 
outer  periphery  of  crimp  ring  1  and,  thereby,  establish 
the  desired  electrical  connection.  No  additional  solder- 
ing  step  for  soldering  lips  12  to  crimp  ring  1  is  needed  in 
the  arrangement  according  to  figures  5a,  5b.  However,  it 
is  to  be  understood  that,  if  required,  both  ground  wire  4 
and  lips  12  in  the  arrangement  according  to  figure  5a, 
5b  may  be  connected  to  crimp  ring  1  by  soldering  to 
improve  the  electrical  connection. 

The  arrangement  according  to  figures  5a,  5b 
results  in  a  further  cost  reduction  relative  to  the  figures 
2a,  2b  arrangement,  provided  no  additional  soldering 
steps  are  carried  out  to  connect  ground  wire  4  and  lips 
12  to  crimp  ring  1. 

The  embodiments  described  above  are  not 
intended  to  limit  the  scope  of  the  present  invention, 
which  is  only  defined  by  the  features  of  the  accompany- 
ing  claims.  For  instance,  lips  1  2  may  be  replaced  by  any 
other  suitable  resilient  means,  e.g.,  resilient  spring  like 
elements. 

Claims 

1.  Arrangement  comprising  a  cable  (16)  and  a  con- 
nector  (26),  said  cable  (16)  comprising  at  least  one 
inner  signal  conductor  (3)  and  a  ground  wire  (4)  and 
being  provided  with  a  crimp  element  (1)  on  an  insu- 
lating  sheath  (2)  for  improving  strain  relief  of  the 
cable  (16)  against  pull  and  flexure,  said  connector 
(26)  comprising  at  least  one  shield  element  (28'), 
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and  said  ground  wire  (4)  being  electrically  con- 
nected  to  said  at  least  one  shield  element  (28') 
characterized  in  that  said  ground  wire  (4)  is 
mechanically  and  electrically  connected  to  said 
crimp  element  (1)  and  said  shield  element  (28')  is  5 
provided  with  a  resilient  means  (12)  which,  in  the 
assembled  state,  is  electrically  connected  to  said 
crimp  element  (1). 

2.  Arrangement  according  to  claim  1  wherein  said  10 
crimp  element  is  a  crimp  ring  (1). 

3.  Arrangement  according  to  any  of  the  preceding 
claims  wherein  the  cable  is  a  shielded,  multi-wire 
cable  (16)  and  said  ground  wire  (4)  is  a  'pig-tail'  end  15 
part  of  a  braided  sheath  within  the  cable  (16). 

4.  Arrangement  according  to  any  of  the  preceding 
claims  wherein  the  resilient  means  (12)  is  pressed 
against  said  crimp  element  (1)  by  at  least  one  plas-  20 
tic  cover  (9). 

5.  Method  of  manufacturing  an  arrangement  accord- 
ing  to  any  of  the  claims  1  through  4  comprising  the 
following  steps:  25 

a.  crimping  crimp  element  (1)  on  said  insulating 
sheath  (2); 
b.  connecting  the  at  least  one  signal  conductor 
(3)  to  at  least  one  terminal  (18)  within  the  con-  30 
nector  (26); 
c.  pressing  a  first  (28)  and  a  second  (28')  metal 
shield  to  one  another  wherein  at  least  either 
said  first  (28)  or  said  second  (28')  metal  shield 
comprises  a  resilient  means  (1  2)  which  clamps  35 
said  ground  wire  (4)  to  said  crimp  element  (1); 
d.  soldering  said  ground  wire  (4),  said  crimp 
element  (1)  and  said  resilient  means  (12)  to 
one  another. 

40 
6.  Method  of  manufacturing  an  arrangement  accord- 

ing  to  any  of  the  claims  1  through  4  comprising  the 
following  steps: 

a.  crimping  crimp  element  (1)  on  said  insulating  45 
sheath  (2)  wherein  said  ground  wire  (4)  is 
clamped  between  said  crimp  element  (1)  and 
said  insulating  sheath  (2); 
b.  connecting  the  at  least  one  signal  conductor 
(3)  to  at  least  one  terminal  (18)  within  the  con-  so 
nector  (26); 
c.  pressing  a  first  (28)  and  a  second  (28')  metal 
shield  to  one  another  wherein  at  least  either 
said  first  (28)  or  said  second  (28')  metal  shield 
comprises  said  resilient  means  (12)  which  is  ss 
pressed  against  said  crimp  element  (1). 
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