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Description 

The  present  invention  relates  to  a  shielding  ar- 
rangement  between  several  shielded  cables  and  a  con- 
nector,  each  shielded  cable  comprising  at  least  one  con- 
ductor  within  a  shielding,  the  arrangement  comprising 
electrically  conductive,  hose  shaped  shielding  means 
comprising  a  first  end  and  a  second  end,  which  first  end 
is  electrically  conductively  connected  to  an  electrically 
conductive  body  of  the  connector  and  which  second  end 
is  electrically  conductively  connected  to  each,  partly 
stripped  shielding  of  each  shielded  cable  by  first  clamp- 
ing  means,  each  stripped  shielding  being  inserted  into 
said  second  end  of  the  hose  shaped  shielding  means. 

Such  a  shielding  arrangement  between  several 
shielded  cables  and  a  connector  is  known  from  "Tag 
Ring®  Backshells;  Glenair  Assembly  Instructions  40-1  ", 
1988,  Glenair,  Inc.  and  is  also  disclosed  in  United  States 
Patent  3,465,092,  which  will  be  discussed  below. 

The  problem  to  be  solved  by  the  present  invention 
will  be  explained  by  reference  to  Figures  1  and  2. 

Figure  1  shows  several  cables  1  which  may  be  or 
may  not  be  kept  together  by  an  outer  insulating  jacket 
(not  shown).  Each  of  the  cables  1  comprises  at  least 
one  wire  6  each  provided  with  an  insulating  jacket.  All 
wires  6  within  one  cable  1  are  shielded  by  a  braid  entirely 
enclosing  the  wires  within  the  cable.  Such  braids  are 
electrically  conductive  and  known  to  persons  skilled  in 
the  art. 

Figure  1  also  shows  a  connector  4  to  which  the  ca- 
bles  1  are  to  be  connected.  The  wires  6  extend  into  the 
connector  4  and  their  conductors  (not  shown)  are  con- 
nected  to  the  contact  members  (not  shown)  e.g  by  sol- 
dering  as  is  known  to  persons  skilled  in  the  art.  The  outer 
body  of  the  connector  4  may  be  made  of  conducting 
metal  to  provide  a  shielding  ground  contact.  However, 
the  body  of  the  connector  4  may  also  be  made  of  an 
insulating  material  coated  with  a  conductive  coating  as 
is  known  to  persons  skilled  in  the  art. 

Figure  1  shows  that  such  a  body  of  connector  4  is 
connected  to  all  wire  shieldings  2  by  the  "pigtail-meth- 
od".  All  outer  jackets  of  cables  1  are  stripped.  Each 
stripped  shielding  2  is  first  flattened  and  then  more  or 
less  pressed  into  a  "pigtail"  type  of  wire.  Each  of  those 
pigtail  wires  is  put  into  one  side  of  a  conductive  cable 
connection  5  which  at  its  other  end  receives  a  grounding 
wire  7  connected  to  the  electrically  conductive  body  of 
the  connector  4.  The  cable  connection  5  is  pressed  to- 
gether  in  order  to  make  good  electrical  contact  to  both 
the  pigtail  wires  2  and  to  the  grounding  wire  7.  A  solder 
sleeve  3  may  be  used  at  the  end  of  each  stripped  away 
outer  jacket  of  each  cable  1  to  protect  each  cable  from 
mechanical  damage. 

A  disadvantage  of  the  pigtail  technique  according 
to  figure  1  is  that  all  wires  6  are  not  protected  against 
electromagnetic  interference  between  the  solder 
sleeves  3  and  the  connector  4. 

This  disadvantage  is  solved  by  the  pigtail  technique 

according  to  Figures  2a,  2b  and  2c,  which  is  known  from 
"Tag  Ring®  Backshells;  Glenair  Assembly  Instructions 
40-1",  1988,  Glenair,  Inc.  and  also  disclosed  in  United 
States  Patent  3,465,092.  In  Figure  2  a  connector  11  to 

5  be  connected  to  a  cable  1  6  is  shown.  The  cable  1  6  com- 
prises  several  wires  17  which  are  individually  shielded 
by  conductive  braids  or  shielded  by  conductive  braids 
in  groups  of  two  or  more  wires.  The  cable  1  6  is  stripped 
in  a  known  manner  to  strip  an  appropriate  length  of  each 

10  wire  17.  Each  stripped  length  of  wire  is  stripped  to  strip 
a  predetermined  length  of  each  respective  braid.  Each 
stripped  length  of  braid  is  flattened  and  pressed  together 
to  form  a  pigtail  type  of  wire  14.  Each  pigtail  wire  14  is 
bent  away  in  a  radial  direction  from  the  cable  16  after 

is  the  stripped  part  of  the  cable  1  6  is  fed  through  a  tag  ring 
nut  15.  Then  the  stripped  parts  of  the  wires  17  are  fed 
through  a  back  shell  12,  as  shown  in  Figure  2a,  until  the 
body  of  the  back  shell  1  2  engages  the  bent  away  pigtail 
wires  1  4,  as  shown  in  Figure  2b.  Lugs  1  3  are  extending 

20  from  the  body  of  the  back  shell  12.  There  are  as  many 
lugs  13  as  there  are  pigtail  wires  14.  Each  pigtail  wire 
14  is  guided  into  a  slot  between  two  adjacent  lugs  13. 
Then,  the  back  shell  1  2  is  pushed  further  in  the  direction 
of  the  tag  ring  nut  1  5  in  such  a  way  that  the  lugs  13  are 

25  guided  between  lugs  18  extending  inward  from  the  tag 
ring  nut  15.  Thus,  good  electrical  contact  between  the 
pigtail  wires  1  4  and  the  engaging  back  shell  1  2  and  tag 
ring  nut  15  is  established.  Then,  the  conductor  of  each 
wire  17  may  be  connected  to  a  corresponding  contact 

30  member  of  the  connector  in  a  manner  known  to  persons 
skilled  in  the  art. 

An  advantage  of  the  pigtail  technique  according  to 
Figures  2a,  2b  and  2c  is  that  the  terminals  of  the  wires 
17  from  which  the  braids  are  stripped  away  are  still 

35  shielded  against  electro  magnetic  interference  by  the 
conductive  body  comprising  the  tag  ring  nut  1  5,  the  back 
shell  12  and  the  connector  11  when  these  latter  three 
parts  are  connected  together.  A  disadvantage,  however, 
is  that  the  number  of  wires  17  that  can  be  protected  by 

40  the  back  shell  1  2  mainly  depends  on  on  the  size  of  the 
back  shell  1  2  and  the  number  of  slots  between  the  lugs 
13.  A  further  disadvantage  of  the  pigtail  technique  ac- 
cording  to  Figures  2a,  2b  and  2c  is  that  the  clamping 
action  between  the  tag  ring  nut  1  5  and  the  back  shell  1  2 

45  to  clamp  the  pigtail  wires  1  4  is  not  very  shock-resistant. 
Especially  in  airplanes  in  which  electrical  connections 
must  be  extremely  reliable  and  extremely  shock-resist- 
ant  the  application  of  the  pigtail  technique  according  to 
Figures  2a,  2b  and  2c  is  not  always  satisfactory. 

so  GB-A-2  1  99  1  98  discloses  a  shielding  arrangement 
between  shielded  cables  and  a  connector,  wherein  a 
conductive  ribbon  is  wound  around  individually 
screened  cables  to  electrically  connect  the  cable 
screens  together  and  to  the  connector  body. 

55  Therefore,  the  main  object  of  the  present  invention 
is  to  provide  a  shielding  arrangement  between  several 
shielded  cables  and  a  connector,  which  is  very  reliable 
both  from  a  mechanical  and  an  electrical  point  of  view, 
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and  is  very  shock-resistant. 
A  further  object  is  to  provide  a  shielding  arrange- 

ment  between  several  shielded  cables  and  a  connector, 
which  offers  great  flexibility  in  the  number  and  dimen- 
sions  of  the  cables  to  be  connected  to  the  connector  and 
to  be  shielded  by  the  shielding  arrangement. 

The  object  of  the  present  invention  is  obtained  by  a 
shielding  arrangement  between  several  shielded  cables 
and  a  connector  of  the  type  mentioned  above,  which  is 
characterized  in  that  the  electrically  conductive,  hose 
shaped  shielding  means  is  made  of  flexible,  electrically 
conductive  material  and  that  a  flexible,  electrically  con- 
ductive  tape  is  firmly  wound  around  the  bundled  shield- 
ings,  that  still  enclose  their  respective  conductors,  by 
second  clamping  means  in  order  to  establish  good  elec- 
trical  contact  between  all  stripped  shieldings. 

Such  an  arrangement  offers  several  advantages 
over  the  prior  art  pigtail  technique.  First  of  all,  no  pigtail 
wires  need  be  made  from  the  shieldings  of  the  shielded 
cables,  thereby  saving  time  during  manufacturing.  Be- 
sides,  estimating  the  length  of  the  shieldings  of  the  ca- 
bles  to  be  stripped  from  cable  outer  jackets  is  very  un- 
critical  which  serves  the  ease  of  manufacturing.  Be- 
cause  of  the  flexibility  of  the  hose  shaped  shielding 
means  the  number  of  and  dimensions  of  the  cables  to 
be  connected  to  the  connector  is  very  uncritical:  no  pre- 
determined  number  of  or  dimensions  of  the  cables  is  re- 
quired.  Still  a  360°  shielding  range  is  guaranteed.  The 
application  of  a  flexible,  electrically  conductive  tape, 
which  is  firmly  wound  around  the  bundled  shieldings  by 
second  clamping  means  provides  for  an  excellent  and 
cheap  electrical  contact  between  all  stripped  shieldings: 
all  shieldings  remain  their  state  enclosing  the  inner  con- 
ductors  of  the  cables  and  are  firmly  pressed  to  one  an- 
other  by  the  electrically  conductive  tape,  thereby  provid- 
ing  an  excellent  ground  contact  for  all  shieldings. 

Preferably,  a  first  clip  binding  is  provided  to  clamp 
the  flexible  shielding  means  to  the  connector.  Such  a 
metal  clip  binding  provides  an  excellent  electrical  con- 
tact  between  the  hose  shaped  flexible  shielding  means 
and  the  connector. 

Preferably,  the  first  clamping  means  is  constituted 
by  a  second  clip  binding  arranged  around  the  second 
end  of  the  shielding  means  receiving  the  stripped  shield- 
ings  of  the  shielded  cables.  Such  a  clip  binding  exerts 
a  predetermined  pressing  force  on  the  hose  shaped 
shielding  means  and,  therefore,  provides  for  an  excel- 
lent  electrical  contact  between  the  hose  shaped  shield- 
ing  and  the  shieldings  of  the  cables. 

Preferably,  also  the  second  clamping  means  is  con- 
stituted  by  a  third  clip  binding. 

In  a  preferred  embodiment,  the  second  clamping 
means,  that  clamps  the  flexible  tape,  is  formed  by  the 
first  clamping  means.  By  this  measure  one  clamping 
means  may  be  omitted,  thereby,  saving  costs  and 
weight  in  each  connection,  which  is  an  essential  feature 
in  especially  airplanes. 

The  hose  shaped  shielding  means  may  comprise  a 

braided  hose. 
The  flexible  tape  may  comprise  a  braided,  electri- 

cally  conductive  tape.  The  application  of  a  braided  tape 
has  several  advantages.  First  of  all,  the  braided  tape  is 

5  able  to  fill  up  open  spaces  in  the  bundled  shieldings  of 
the  cables  with  pieces  of  the  braided  tape,  which  is  partly 
pressed  into  said  shieldings  by  the  second  clamping 
means  in  order  to  establish  as  many  points  of  electrical 
contact  as  possible  between  all  shieldings.  When  the 

10  shieldings  of  the  cables  are  bundled  the  shieldings  at 
the  outside  of  the  bundle  do  not  touch  each  other  but 
leave  open  spaces:  these  spaces  are  filled  with  the 
braided,  electrically  conductive  tape,  thereby  enhancing 
the  shielding  effectiveness.  Moreover,  the  clamping 

is  force  of  a  preferably  applied  second  clip  binding  around 
the  braided  tape  is  spread  as  to  establish  a  good  mutual 
electrical  contact  between  all  shieldings  and  between 
the  shieldings  and  the  braided  tape. 

A  connector  adapter  is  may  be  provided  between 
20  the  connector  and  the  hose  shaped  shielding  means. 

Moreover,  the  second  end  of  the  hose  shaped 
shielding  may  be  clamped  to  the  shielded  cables  by  an 
insulating  shrink  sleeve. 

Besides  the  shielded  cables  at  least  one  unshielded 
25  cable  may  be  connected  to  the  connector  and  may  be 

received  by  the  hose  shaped  shielding  means. 
The  invention  will  be  explained  in  greater  detail  be- 

low  by  reference  to  some  drawings  which  show  some 
embodiments  of  the  invention  which  are  not  intended  to 

30  limit  the  scope  of  the  invention. 

Figure  1  shows  a  shielding  arrangement  between 
several  cables  and  a  connector  according  to  a  prior 
art  pigtail  technique; 

35  Figure  2  shows  a  further  shielding  arrangement  be- 
tween  several  cables  and  a  connector  according  to 
another  prior  art  pigtail  technique; 
Figure  3a  shows  a  partly  exploded  view  of  a  first 
shielding  arrangement  between  several  cables  and 

40  a  connector  according  to  the  invention; 
Figure  3b  shows  a  partly  exploded  view  of  an  alter- 
native  shielding  arrangement  between  several  ca- 
bles  and  a  connector  according  to  the  invention; 
Figure  4  shows  a  perspective  outside  view  of  a 

45  shielding  arrangement  between  several  cables  and 
a  connector  according  to  the  invention. 

The  shielding  arrangement  between  several  cables 
and  a  connector  according  to  figure  3a  comprises  a 

so  braided,  electrically  conductive  hose  24,  a  clip  binding 
23,  a  further  clip  binding  28,  a  still  further  clip  binding  30 
and  a  braided,  electrically  conductive  tape  29. 

In  one  embodiment  of  the  invention  the  braided 
hose  24  maybe  of  a  type  disclosed  in  United  States  Pat- 

55  ent  4,896,402  assigned  to  Band-lt-IDEX,  Inc.  Alterna- 
tively,  the  braided  hose  24  may  be  substituted  by  any 
hose  of  any  flexible,  electrically  conductive  material.  As 
a  further  alternative  the  braided  hose  24  may  be  substi- 
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tuted  by  any  hose  of  flexible,  durable  non-conductive 
material  which  is  entirely  coated  with  an  electrically  con- 
ductive  coating  in  order  to  provide  the  desired  shielding 
effect  and  to  establish  the  required  electrical  connection 
to  both  the  connector  21  and  shieldings  27  of  cables  20. 

Preferably,  the  clip  bindings  23,  28  are  "Band-It" 
clamping  bands  disclosed  in  United  States  Patent 
4,896,402  mentioned  above.  However,  the  clip  bindings 
23,  28  may  be  of  any  other  type  the  only  restriction  being 
that  they  are  electrically  conductive  and  very  durable 
and  reliable  in  the  assembled  state. 

As  shown  in  Figures  3a  and  4  one  end  of  the  braided 
hose  24  is  fixed  by  the  clip  binding  23  to  a  connector 
adapter  22  which  is  preferably  provided  with  a  recess  to 
receive  that  end  of  the  braided  hose  24  and  to  provide 
for  a  good  immovable  clamping  action.  The  connector 
adapter  22  is  mechanically  and  electrically  connected 
to  the  connector  21,  e.g.,  by  threads  38.  The  adapter  22 
is  optional  and  may  be  omitted.  In  the  latter  case  the 
connector  may  be  provided  with  an  appropriate  recess 
to  receive  the  end  of  the  braided  hose  24  and  the  clip 
binding  23.  By  means  of  the  clip  binding  23  an  excellent 
electrical  contact  between  the  body  of  the  connector  21 
and  the  braided  hose  24  may  be  established,  as  is 
known  perse  from  United  States  Patent  4,896,402  men- 
tioned  above. 

The  other  end  of  the  braided  hose  24  is  clamped 
against  the  shieldings  27  of  the  shielded  cables  20  by 
means  of  clamping  means  30.  Also  clamping  means  30 
is,  preferably,  a  "Band-It"  clamping  band  like  the  clip 
bindings  23,  28.  Such  a  clip  binding  exerts  a  very  good 
pressing  force.  Each  of  the  shieldings  27  enclose  one 
or  more  insulated  conductors  37.  To  strip  the  shieldings 
27  insulating  outer  jackets  33  of  the  cables  20  are  re- 
moved  along  a  predetermined  length  by  means  known 
to  persons  skilled  in  the  art.  The  stripped  shieldings  27 
are  bundled  and  the  braided  tape  29  is  wound  around 
the  shieldings  27.  The  clamping  means  28  is  installed 
and,  then,  the  bundled  shieldings  27  are  inserted  into 
the  open  end  of  the  braided  hose  24,  deep  enough  to 
enclose  part  of  the  bundled  shieldings  27.  Then,  the 
clamping  means  30  is  installed  over  the  braided  hose 
24  and  provided  with  the  desired  clamping  pressure  in 
order  to  press  the  shieldings  27  together  to  establish  a 
firm  electrical  contact  between  all  shieldings  27  and  the 
braided  hose  24. 

An  important  object  of  providing  the  braided  tape  29 
between  the  clip  binding  28  and  the  shieldings  27  is  to 
fill  up  open  spaces  in  the  shieldings  27  with  pieces  of 
the  braided  tape  29,  which  is  partly  pressed  into  said 
shieldings  27  by  the  second  clip  binding  28,  in  order  to 
establish  as  many  points  of  electrical  contact  as  possi- 
ble  between  all  shieldings  27.  To  that  purpose,  the  braid- 
ed  tape  29  may  be  unraveled  somewhat  to  provide  for 
loose  pieces  which  can  be  easily  pressed  into  the  shield- 
ings  27. 

The  braided  tape  29  may  be  of  a  type  disclosed  by 
European  Patent  Application  0,549,942.  This  Patent 

Application  shows  the  application  of  a  braided  tape  (14) 
wound  around  a  stripped  shielding  of  a  medium  voltage 
cable  which  is  to  be  connected  to  another  cable.  Both 
of  these  cables  comprise  one  conductor  only.  The  pur- 

5  pose  of  the  known  braided  tape  is  to  establish  an  elec- 
trical  intermediate  between  the  stripped  shielding  of  one 
cable  and  an  intermediate  flexible  shielding  plate  to 
which  the  braided  tape  is  fixed.  This  Patent  Application 
does  not  suggest  to  use  such  a  braided  tape  together 

10  with  a  clip  binding  and  hose  shaped  shielding  means. 
Moreover,  this  Patent  Application  does  not  suggest  to 
use  such  a  braided  tape  to  enhance  the  inter-electrical 
contact  between  several  shieldings  by  pressing  such  a 
braided  tape  wound  around  the  bundled  shieldings  into 

is  the  shieldings. 
The  braided  tape  29  may  be  substituted  by  any  oth- 

er  type  of  flexible,  electrically  conductive  tape  which  is 
able  to  firmly  press  the  bundled  shieldings  27  to  one  an- 
other  and  to  protect  the  shieldings  27  against  the  sharp 

20  edges  of  clip  binding  28.  However,  a  braided  tape  made 
of  thin  metal  wires  is  very  suitable  for  the  intended  pur- 
pose,  especially  when  the  braided  is  somewhat  unrav- 
elled  before  installation. 

Each  cable  20  comprises  at  least  one  conductor  37 
25  to  be  connected  to  a  contact  member  (not  shown  in  fig- 

ures  3a,  3b  or  4)  of  the  connector  21.  These  contact 
members  may  be  male,  female  or  hermaphrodite.  If 
there  are  several  conductors  within  a  cable  they  may  be 
twisted.  Several  conductors  37  extending  from  the 

30  shieldings  27  may  be  connected  together  by  a  conduc- 
tor  connection  25  from  which  one  or  more  conductors 
extend  to  respective,  predetermined  contact  members 
(not  shown)  in  the  connector  21  . 

Before  inserting  the  bundled  cables  20  with  their 
35  shieldings  27  into  the  braided  hose  24  they  may  be  put 

together  at  appropriate  locations  by  suitable  tapes  26, 
35,  36,  39  made  of  any  suitable  material. 

Since  the  braided  hose  24  is  very  flexible  and  does 
not  restrict  the  diameter  of  the  cables  20  to  be  connected 

40  to  be  within  very  strict  ranges  as  in  many  prior  art  sys- 
tems,  also  unshielded  cables  34  may  be  easily  connect- 
ed  to  the  same  connector  21  .  They  outer  jacket  of  such 
unshielded  cables  34  may  extend  into  the  braided  hose 
24  as  far  as  the  shieldings  27  of  the  shielded  cables  20, 

45  as  shown  in  Figures  3a  and  3b. 
To  protect  the  joint  between  the  braided  hose  24 

and  the  cables  20,  34  a  shrink  sleeve  32  enclosing  both 
the  end  of  the  braided  hose  24  and  the  outer  jackets  33 
of  the  cables  20  may  be  provided. 

so  Figure  3b  shows  an  alternative  embodiment  of  the 
present  invention.  In  this  embodiment  the  braided  tape 
29  is  still  provided  between  the  outer  hose  24  and  the 
shieldings  27  of  the  cables  20  but  is  clamped  to  the 
shieldings  27  by  the  clamping  means  30  to  guarantee  a 

55  firm  mechanical  and  electrical  contact.  The  clamping 
means  30  is  arranged  outside  the  braided  hose  24  as 
in  the  arrangement  according  to  Figure  3a.  Since  the 
braided  tape  29  is  firmly  wound  around  the  bundled 

4 
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shieldings  27  this  arrangement  provides  for  a  better 
electrical  contact  between  the  shieldings  27  and  the 
hose  24  than  the  arrangement  of  Figure  3a,  especially 
when  the  braided  tape  29  is  somewhat  unravelled  be- 
fore  installation  as  explained  above.  In  the  arrangement  s 
according  to  Figure  3b  the  clip  binding  28  is  omitted, 
thereby  reducing  costs  and  weight  which  is  an  essential 
feature  in  airplanes. 

If  desired  the  shieldings  27  may  extend  deeper  into 
the  braided  hose  24  than  shown  in  Figures  3a,  3b.  Be-  10 
sides,  as  the  case  may  be,  only  those  parts  of  the  shield- 
ings  27  may  be  stripped  by  stripping  away  the  outer  jack- 
ets  33  that  will  be  located  directly  under  the  braided  tape 
29.  In  the  latter  case  still  insulated  parts  of  the  shieldings 
27  will  extend  into  the  braided  hose  24  and  the  stripped  15 
parts  of  the  shieldings  27  will  only  be  intermediate  parts 
between  insulated  parts. 

Figures  3a,  3b  and  4  diagrammatically  show  a  cy- 
lindrical  type  of  connector  21  .  However,  the  present  in- 
vention  is  not  restricted  to  cylindrical  connectors  only.  20 
The  invention  may  be  applied  to  connectors  with  a  con- 
ductive  body  of  any  shape  and  any  type. 

Moreover,  the  bundled  cables  20,  34  may  have  dif- 
ferent  dimensions,  since  there  is  no  element  of  the 
shielding  arrangement  which  limits  the  dimensions  of  25 
the  cables  20,  34  to  strict  predetermined  ranges.  The 
bundled  cables  20,  34  may  also  have  different  numbers 
of  conductors  37.  Therefore,  the  shielding  arrangement 
according  to  the  invention  provides  for  great  flexibility  in 
connecting  different  kinds  of  cables  to  different  kinds  of  30 
connectors,  while  still  offering  a  very  good  shielding 
against  electromagnetic  interference. 

The  shielding  arrangement  according  to  Figures  3a 
and  4  was  tested  and  exposed  to  severe  mechanical 
vibrations  in  order  to  simulate  worst  case  situations  in  35 
airplanes.  Test  results  show  that  the  electrical  resist- 
ance  between  the  braided  hose  24  and  the  shieldings 
27  remained  excellent,  i.e.  remains  very  low,  after  se- 
vere  vibrations.  In  contrast,  severe  vibrations  often  re- 
sulted  in  bad  electrical  connections  between  the  back  40 
shell  1  2  and  the  pigtail  wires  1  4  in  the  pigtail  construction 
of  Figures  2a,  2b  and  2c,  thereby  deteriorating  the 
shielding  effectiveness  greatly. 

45 
Claims 

1.  Shielding  arrangement  between  several  shielded 
cables  (20)  and  a  connector  (21  ),  each  shielded  ca- 
ble  (20)  comprising  a  plurality  of  conductors  (37)  so 
within  a  shielding  (27),  the  arrangement  comprising 
electrically  conductive,  hose  shaped  shielding 
means  (24)  comprising  a  first  end  and  a  second 
end,  which  first  end  is  electrically  conductively  con- 
nected  to  a  housing  of  the  connector  (21  )  having  at  55 
least  an  electrically  conductive  outer  surface  and 
which  second  end  is  electrically  conductively  con- 
nected  to  each,  partly  stripped  shielding  (27)  of 

each  shielded  cable  (20)  by  first  clamping  means 
(30),  each  stripped  shielding  (27)  being  inserted  in- 
to  said  second  end  of  the  hose  shaped  shielding 
means  (24),  wherein  the  electrically  conductive, 
hose  shaped  shielding  means  (24)  is  made  of  flex- 
ible,  electrically  conductive  material  and  that  a  flex- 
ible,  electrically  conductive  tape  (29)  is  wound 
around  a  bundle  of  cables  with  stripped  shieldings 
(27),  that  still  enclose  their  respective  conductors, 
by  second  clamping  means  (28;  30)  in  order  to  es- 
tablish  good  electrical  contact  between  all  stripped 
shieldings  (27). 

2.  Shielding  arrangement  according  to  claim  1  char- 
acterized  in  that  a  first  clip  binding  (23)  is  provided 
to  clamp  the  flexible  shielding  means  (24)  to  the 
connector  (21). 

3.  Shielding  arrangement  according  to  claim  1  or  2 
characterized  in  that  the  first  clamping  means  (30) 
is  constituted  by  a  second  clip  binding  arranged 
around  the  second  end  of  the  shielding  means  (24) 
receiving  the  stripped  shieldings  (27)  of  the  shield- 
ed  cables  (20). 

4.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  the  second 
clamping  means  (28)  is  constituted  by  a  third  clip 
binding. 

5.  Shielding  arrangement  according  to  any  of  the 
claims  1  ,  2  or  3  characterized  in  that  the  second 
clamping  means  (28),  that  clamps  the  flexible  tape 
(29),  is  formed  by  the  first  clamping  means  (30). 

6.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  the  hose  shaped 
shielding  means  comprises  a  braided  hose  (24). 

7.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  the  flexible  tape 
comprises  a  braided,  electrically  conductive  tape 
(29). 

8.  Shielding  arrangement  according  to  claim  7  char- 
acterized  in  that  the  conductive  tape  (29)  is  some- 
what  unravelled  before  installation. 

9.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  a  connector 
adapter  (22)  is  provided  between  the  connector  (21  ) 
and  the  hose  shaped  shielding  means  (24). 

10.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  the  second  end 
of  the  hose  shaped  shielding  (24)  is  clamped  to  the 
shielded  cables  (20)  by  an  insulating  shrink  sleeve 
(32). 

5 
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11.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  besides  the 
shielded  cables  (20)  at  least  one  unshielded  cable 
(34)  is  connected  to  the  connector  (21)  and  is  re- 
ceived  by  the  hose  shaped  shielding  means  (24). 

12.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  each  shielded 
cable  (20)  is  provided  with  an  outer  insulating  jacket 
(33)  which  is  only  removed  from  the  shieldings  (27) 
at  locations  clamped  by  the  flexible,  electrically  con- 
ductive  tape  (29). 

13.  Shielding  arrangement  according  to  any  of  the  pre- 
ceding  claims  characterized  in  that  several  conduc- 
tors  of  the  cables  (20,  34)  are  interconnected  by  a 
conductor  connection  (25)  which  is  located  within 
the  hose  shaped  shielding  means  (24)  and  is  con- 
nected  to  one  contact  member  of  the  connector  (21  ) 
by  one  wire  only. 

Patentanspriiche 

1.  Abschirmvorrichtung  zwischen  mehreren  abge- 
schirmten  Kabeln  (20)  und  einem  Verbinder  (21), 
wobei  jedes  abgeschirmte  Kabel  (20)  eine  Anzahl 
von  Leitern  (37)  innerhalb  einer  Abschirmung  (27) 
umfaBt,  wobei  die  Vorrichtung  elektrisch  leitende, 
schlauchformige  Abschirmmittel  (24)  aufweist,  die 
ein  erstes  Ende  und  ein  zweites  Ende  umfassen, 
wobei  das  erste  Ende  elektrisch  leitend  an  ein  Ge- 
hause  des  Verbinders  (21)  angeschlossen  ist,  das 
mindestens  eine  elektrisch  leitende  auBere  Ober- 
flache  besitzt,  und  wobei  das  zweite  Ende  elek- 
trisch  leitend  an  jede,  teilweise  abisolierte  Abschir- 
mung  (27)  jedes  abgeschirmten  Kabels  (20)  durch 
erste  Klemmittel  (30)  angeschlossen  ist,  wobei  jede 
abisolierte  Abschirmung  in  das  genannte  zweite 
Ende  der  schlauchformigen  Abschirmmittel  (24) 
eingefugt  ist,  wobei  die  elektrisch  leitenden, 
schlauchformigen  Abschirmmittel  (24)  aus  flexi- 
blem,  elektrisch  leitendem  Material  hergestellt  sind, 
und  dal3  ein  flexibles,  elektrisch  leitendes  Band  (29) 
urn  ein  Bundel  von  Kabeln  mit  abisolierten  Abschir- 
mungen  (27)  gewikkelt  ist,  die  nach  wie  vor  ihre  je- 
weiligen  Leiter  umschlieBen,  durch  zweite  Klemm- 
mittel  (28;  30),  urn  guten  elektrischen  Kontakt  zwi- 
schen  alien  abisolierten  Abschirmungen  (27)  her- 
zustellen. 

2.  Abschirmvorrichtung  nach  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  dal3  eine  erste  Clipbindung  (23)  an- 
gebracht  ist,  urn  die  flexiblen  Abschirmmittel  (24) 
am  Verbinder  (21)  festzuklemmen. 

3.  Abschirmvorrichtung  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  da!3  das  erste  Klemmittel 

(30)  aus  einer  zweiten  Clipbindung  besteht,  die  urn 
das  zweite  Ende  des  Abschirmmittels  (24)  herum 
angeordnet  ist,  welches  die  abisolierten  Abschir- 
mungen  (27)  der  abgeschirmten  Kabel  (20)  auf- 

5  nimmt. 

4.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dal3  das  zweite  Klemmittel  (28)  aus  einer  dritten 

10  Clipbindung  besteht. 

5.  Abschirmvorrichtung  nach  irgendeinem  der  An- 
spruche  1,  2  oder  3,  dadurch  gekennzeichnet,  dal3 
das  zweite  Klemmittel  (28),  welches  das  flexible 

is  Band  (29)  festklemmt,  durch  das  erste  Klemmittel 
(30)  geformt  ist. 

6.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 

20  dal3  das  schlauchformige  Abschirmmittel  einen  um- 
flochtenen  Schlauch  (24)  aufweist. 

7.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 

25  dal3  das  flexible  Band  ein  umflochtenes,  elektrisch 
leitendes  Band  (29)  umfaBt. 

8.  Abschirmvorrichtung  nach  Anspruch  7,  dadurch  ge- 
kennzeichnet,  dal3  das  leitende  Band  (29)  vor  der 

30  Anbringung  etwas  ausgefasert  ist. 

9.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dal3  ein  Leiteradapter  (22)  zwischen  dem  Verbinder 

35  (21)  und  dem  schlauchformigen  Abschirmmittel 
(24)  angebracht  ist. 

10.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 

40  dal3  das  zweite  Ende  der  schlauchformgien  Ab- 
schirmung  (24)  durch  eine  isolierende  Schrumpf- 
hulse  (32)  festgeklemmt  ist. 

11.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
45  gehenden  Anspruche,  dadurch  gekennzeichnet, 

dal3  zusatzlich  zu  den  abgeschirmten  Kabeln  (20) 
mindestens  ein  nicht  abgeschirmtes  Kabel  (34)  an 
den  Verbinder  (21)  angeschlossen  und  durch  das 
schlauchformige  Abschirmmittel  (24)  aufgenomnen 

so  ist. 

12.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dal3  jedes  abgeschirmte  Kabel  (20)  mit  einer  aul3e- 

55  ren,  isolierenden  Ummantelung  (33)  versehen  ist, 
die  nur  von  den  Abschirmungen  (27)  an  Stellen  ent- 
fernt  ist,  welche  durch  das  flexible,  elektrisch  leiten- 
de  Band  (29)  festgeklemmt  sind. 

11. 
45 
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13.  Abschirmvorrichtung  nach  irgendeinem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
da(3  mehrere  Leiter  der  Kabel  (20,  34)  durch  eine 
Leiterverbindung  (25)  miteinander  verbunden  sind, 
die  innerhalb  der  schlauchformigen  Abschirmmittel 
(24)  plaziert  und  an  ein  einzelnes  Kontaktelement 
des  Verbinders  (21)  nur  durch  einen  einzelnen 
Draht  angeschlossen  sind. 

Revendications 

1.  Agencement  de  blindage  entre  plusieurs  cables 
blindes  (20)  et  un  connecteur  (21),  chaque  cable 
blinde  (20)  comprenant  une  pluralite  de  conduc- 
teurs  (37)  a  I'interieur  d'un  blindage  (27),  I'agence- 
ment  comprenant  un  moyen  de  blindage  en  forme 
de  tuyau  electriquement  conducteur  (24)  compre- 
nant  une  premiere  extremite  et  une  seconde  extre- 
mite,  laquelle  premiere  extremite  est  reliee  de  facon 
electriquement  conductrice  a  un  boTtier  du  connec- 
teur  (21)  comportant  au  moins  une  surface  exte- 
rieure  electriquement  conductrice,  et  laquelle  se- 
conde  extremite  est  reliee  de  facon  electriquement 
conductrice  a  chaque  blindage  partiellement  denu- 
de  (27)  de  chaque  cable  blinde  (20)  par  un  premier 
moyen  de  serrage  (30),  chaque  blindage  denude 
(27)  etant  insere  dans  ladite  seconde  extremite  du 
moyen  de  blindage  en  forme  de  tuyau  (24),  dans 
lequel  le  moyen  de  blindage  en  forme  de  tuyau  elec- 
triquement  conducteur  (24)  est  fait  d'un  materiau 
electriquement  conducteur  souple,  et  un  ruban 
electriquement  conducteur  souple  (29)  est  enroule 
autour  d'un  faisceau  de  cables  comportant  des  blin- 
dages  denudes  (27),  qui  entourent  toujours  leurs 
conducteurs  respectifs,  par  un  second  moyen  de 
serrage  (28  ;  30)  afin  d'etablir  un  contact  electrique 
convenable  entre  tous  les  blindages  denudes  (27). 

2.  Agencement  de  blindage  selon  la  revendication  1, 
caracterise  en  ce  qu'une  premiere  fixation  par  col- 
lier  (23)  est  prevue  afin  de  serrer  le  moyen  de  blin- 
dage  souple  (24)  sur  le  connecteur  (21). 

3.  Agencement  de  blindage  selon  la  revendication  1 
ou  2,  caracterise  en  ce  que  le  premier  moyen  de 
serrage  (30)  est  constitue  par  une  seconde  fixation 
par  collier  disposee  autour  de  la  seconde  extremite 
du  moyen  de  blindage  (24)  recevant  les  blindages 
denudes  (27)  des  cables  blindes  (20). 

4.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  le  second  moyen  de  serrage  (28)  est  constitue 
par  une  troisieme  fixation  par  collier. 

5.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  1  ,  2  ou  3,  caracterise  en  ce  que 

le  second  moyen  de  serrage  (28),  qui  serre  le  ruban 
flexible  (29),  est  forme  par  le  premier  moyen  de  ser- 
rage  (30). 

5  6.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  le  moyen  de  blindage  en  forme  de  tuyau  com- 
prend  un  tuyau  tresse  (24). 

10  7.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  le  ruban  souple  comprend  un  ruban  tresse 
electriquement  conducteur  (29). 

is  8.  Agencement  de  blindage  selon  la  revendication  7, 
caracterise  en  ce  que  le  ruban  conducteur  (29)  est 
legerement  effiloche  avant  I'installation. 

9.  Agencement  de  blindage  selon  I'une  quelconque 
20  des  revendications  precedentes,  caracterise  en  ce 

qu'un  adaptateur  de  connecteur  (22)  est  dispose 
entre  le  connecteur  (21  )  et  le  moyen  de  blindage  en 
forme  de  tuyau  (24). 

25  10.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  la  seconde  extremite  du  blindage  en  forme  de 
tuyau  (24)  est  serree  contre  les  cables  blindes  (20) 
par  un  manchon  serti  isolant  (32). 

30 
11.  Agencement  de  blindage  selon  I'une  quelconque 

des  revendications  precedentes,  caracterise  en  ce 
qu'outre  les  cables  blindes  (20),  au  moins  un  cable 
non  blinde  (34)  est  connecte  au  connecteur  (21)  et 

35  est  recu  par  le  moyen  de  blindage  en  forme  de 
tuyau  (24). 

12.  Agencement  de  blindage  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 

40  que  chaque  cable  blinde  (20)  est  muni  d'une  gaine 
isolante  exterieure  (33)  qui  est  enlevee  des  blinda- 
ges  (27)  uniquement  a  des  emplacements  serres 
par  le  ruban  electriquement  conducteur  souple 
(29). 

45 
13.  Agencement  de  blindage  selon  I'une  quelconque 

des  revendications  precedentes,  caracterise  en  ce 
que  plusieurs  conducteurs  des  cables  (20,  34)  sont 
interconnected  par  une  connexion  de  conducteurs 

so  (25)  qui  est  placee  a  I'interieur  du  moyen  de  blinda- 
ge  en  forme  de  tuyau  (24)  et  est  connectee  a  un 
element  de  contact  du  connecteur  (21)  par  un  fil 
seulement. 

55 
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