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54)  A  method  of  shielding  a  cable  entry,  apparatus  i 

§)  Apparatus  for  connection  to  a  cable  (4)  com- 
prises  a  D-connector  (2)  having  a  housing  sup- 
porting  a  connector  block  (8)  forming  a  front 
face  of  the  housing.  A  generally  cylindrical 
cable  entry  (16)  is  formed  in  the  back  face  of  the 
housing.  The  cable  entry  (16)  is  shielded  by  a 
conductive  clamp  member  (30)  which  is  clam- 
ped  onto  the  cable.  The  clamp  member  (30)  is 
received  within  a  recess  (20)  within  said  con- 
nector  housing  such  that  the  clamp  member 
(30)  extends  across  the  cable  entry  (16)  to 
prevent  rf  emissions  through  the  cable  entry. 

or  connection  10  a  came,  ana  a  ciamp  mumuui. 
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A  METHOD  OF  SHIELDING  A  CABLE  ENTRY,  APPARATUS  FOR  CONNECTION  TO  A  CABLE,  AND  A 
CLAMP  MEMBER 

The  present  invention  relates  generally  to  con- 
nectors  for  electric  cables. 

It  is  becoming  increasingly  important  to  shield 
computers  and  other  electronic  equipment  against 
radio  frequency  emissions  which  cause  radio  fre- 
quency  interference  and  also  enable  outsiders  to  tap 
into  the  equipment.  The  cables  to  the  equipment  func- 
tion  as  aerials,  and  because  of  this,  rf  interference 
from  cables  is  increasingly  prevented  by  providing  a 
conductive  braiding  around  cables  within  their  plas- 
tics  material  sheaths. 

The  cables  are  connected  to  respective  connec- 
tors,  usually  D-connectors  made  of  a  plastics  ma- 
terial.  In  recent  times,  the  plastics  material  of  the 
D-connectors  has  been  plated  with  metal,  for 
example,  copper  or  nickel  to  provide  shielding  for  the 
connectors.  However,  there  remains  a  relatively  large 
hole  which  surrounding  the  cable  as  it  extends 
through  the  cable  entry  of  the  connector,  and  out  of 
which  rf  emissions  can  "squirt".  The  amount  of  rf  emis- 
sions  through  the  cable  entries  of  connectors  can  be 
considerable. 

In  many  countries  there  are  now  fairly  strict  regu- 
lations  requiring  that  radio  frequency  emissions  be 
kept  below  a  particular  level.  This  has  meant  that 
techniques  to  control  or  prevent  rf  emissions  from  the 
cable  entry  have  had  to  be  developed.  A  common 
technique  involves  crimping  a  ferrule  onto  a  length  of 
exposed  braiding  of  the  cable  near  to  its  end.  The 
cable  is  then  positioned  such  that  the  ferrule  extends 
into  or  abuts  the  cable  entry  of  the  connector  and  is 
electrically  connected  to  the  connector.  Then  a  cover 
is  provided  around  the  ferrule  and  the  cable  entry  of 
the  connector  to  fasten  the  structure  into  place. 

This  known  technique  does  reduce  rf  emissions 
considerably.  However,  it  has  very  serious  draw- 
backs.  For  example,  once  the  ferrule  has  been  crim- 
ped  onto  the  cable  it  cannot  be  separated  from  the 
cable.  Furthermore,  once  the  shielding  including  the 
outer  cover  has  been  put  into  place,  it  is  not  easy  to 
get  into  the  connector  housing,  for  example,  to  deal 
with  any  problems  occurring  with  connections  be- 
tween  the  wires  of  the  cable  and  the  connector. 

The  present  invention  seeks  to  provide  in  a  sim- 
ple  manner  reliable  shielding  at  the  cable  entry  of  a 
connector. 

According  to  a  first  aspect  of  the  present  invention 
there  is  provided  a  method  of  shielding  a  cable  entry 
in  a  connector,  the  method  comprising  the  steps  of 
clamping  a  conductive  clamp  member  onto  part  of  a 
cable  to  extend  through  said  cable  entry,  and  locating 
said  clamp  member  within  said  connector  such  that 
the  clamp  member  restricts  the  cable  entry,  wherein 
the  clamp  member  is  arranged  to  be  in  electrical  con- 

tact  with  said  connector  and  said  cable. 
This  method  of  shielding  is  both  effective  and  very 

simple  to  implement.  Preferably,  said  clamp  member 
has  a  releasable  clamping  action  which  aids  in  the 

5  original  shielding  of  the  cable  entry,  but  also  facilitates 
access  to  the  cable  and/or  to  the  connector  for  main- 
tenance  and  the  like. 

The  present  invention  also  extends  to  apparatus 
for  connection  to  a  cable,  said  apparatus  comprising 

10  a  connector  housing  having  a  cable  entry,  shielding 
means  for  shielding  the  cable  entry  when  a  cable 
extends  therethrough,  said  shielding  means  compris- 
ing  a  conductive  clamp  member  for  clamping  onto  the 
cable,  and  locating  means  provided  within  said  con- 

15  nector  housing  adjacent  to  said  cable  entry  for  receiv- 
ing  and  locating  said  clamp  member  such  that  it 
restricts  the  cable  entry. 

Preferably,  said  locating  means  is  formed  on  said 
connector  housing,  and  comprises  a  shaped  recess 

20  defined  within  said  housing  and  arranged  to  locate 
said  clamp  member  such  that  it  extends  across  said 
cable  entry. 

In  an  embodiment,  said  clamp  member  com- 
prises  two  interengageable  clamping  parts  which  can 

25  be  arranged  in  clamping  engagement  in  a  number  of 
different  relative  positions. 

Preferably,  the  clamping  parts  are  movable  prog- 
ressively  towards  one  another. 

In  an  embodiment,  a  first  one  of  the  clamping 
30  parts  has  a  guide  member,  and  a  second  one  of  the 

clamping  parts  has  a  member  arranged  for  movement 
along  said  guide  member  to  progressively  vary  the 
relative  position  of  the  two  clamping  parts.  Engaging 
means  are  provided  to  selectively  engage  said  two 

35  clamping  parts  in  their  various  relative  positions. 
Preferably,  said  engaging  means  comprises  a 

plurality  of  engaging  members  on  one  of  the  clamping 
parts  which  are  selectively  engageable,  in  depen- 
dence  upon  the  relative  position  of  the  two  clamping 

40  parts,  with  co-operable  means  on  the  other  of  the 
clamping  parts. 

Preferably,  the  plurality  of  engaging  members  are 
provided  on  said  member  of  said  second  clamping 
part,  and  the  co-operable  means  are  provided  on  said 

45  guide  member  of  the  first  clamping  part. 
In  a  preferred  embodiment,  said  member  of  the 

second  clamping  part  has  a  plurality  of  projections 
arranged  to  selectively  engage  a  rib  provided  on  the 
guide  member. 

so  In  an  embodiment,  said  clamp  member  com- 
prises  two  interengageable  clamping  parts  arrange- 
able  in  clamping  engagement  in  a  plurality  of  different 
clamping  positions,  wherein  a  first  one  of  said  clamp- 
ing  parts  has  two  spaced,  substantially  parallel  chan- 
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iel  members  which  define  therebetween  a  substan- 
ially  U-shaped  opening,  and  the  second  one  of  said 
damping  parts  has  two  spaced,  substantially  parallel 
egs  which  define  therebetween  a  substantially  U- 
shaped  opening,  and  wherein  each  leg  of  said  second  5 
damping  part  is  receivable  within  a  respective  chan- 
lel  member  of  said  first  clamping  part  such  that  said 
wo  U-shaped  openings  face  and  together  define  a 
:able  clamping  hole,  and  wherein  each  said  leg  is 
novable  along  the  respective  channel  member  10 
whereby  the  dimensions  of  said  hole  are  variable. 

According  to  a  further  aspect  of  the  present  inven- 
:ion  there  is  provided  a  clamp  member  for  shielding  a 
:able  entry  in  a  connector,  said  clamp  member  com- 
Drising  two  interengageable  clamping  parts  arrange-  is 
able  in  clamping  engagement  in  a  plurality  of  different 
damping  positions,  wherein  a  first  one  of  said  clamp- 
ng  parts  has  two  spaced,  substantially  parallel  chan- 
nel  members  which  define  therebetween  a 
substantially  U-shaped  opening,  and  the  second  one  20 
af  said  clamping  parts  has  two  spaced,  substantially 
parallel  legs  which  define  therebetween  a  substan- 
tially  U-shaped  opening,  and  wherein  each  leg  of  said 
second  clamping  part  is  receivable  within  a  respective 
channel  member  of  said  first  clamping  part  such  that  25 
said  two  U-shaped  openings  face  and  together  define 
a  cable  clamping  hole,  and  wherein  each  said  leg  is 
movable  along  the  respective  channel  member 
whereby  the  dimensions  of  said  hole  are  variable. 

Engaging  means  are  provided  to  selectively  30 
engage  each  leg  in  a  predetermined  relative  position 
within  the  respective  channel  member.  For  example, 
the  engaging  means  may  comprise  a  plurality  of 
engaging  members  carried  on  one  of  each  leg  or  the 
respective  channel  member,  the  engaging  members  35 
being  selectively  engageable  with  co-operable  means 
provided  on  the  other  of  the  channel  member  and  its 
respective  leg. 

In  a  preferred  embodiment,  the  plurality  of  engag- 
ing  members  are  provided  on  each  leg,  and  the  co-  40 
operable  means  are  provided  in  the  respective 
channel  members. 

In  a  preferred  embodiment,  the  engaging  mem- 
bers  comprise  a  series  of  teeth  or  other  projections 
arranged  along  the  outer  surface  of  each  of  the  legs.  45 
The  co-operable  means  comprise  one  or  more  ribs 
formed  within  each  channel  member. 

Currently,  D-connectors  are  used  in  a  large  num- 
ber  of  applications.  Traditionally,  they  are  made  in  five 
different  sizes.  Commonly,  larger  connectors  having  50 
25  pins,  and  smaller  connectors  having  15  pins  are 
used.  The  basic  connector  has  a  housing  made  in  two 
halves  held  together  to  hold  a  connector  block  at  its 
front  and  to  define  a  cable  entry  at  its  rear. 

Increasingly,  piggybacks,  right  angles  and  other  55 
specialist  connectors  are  required.  These  specialist 
connectors  are  made  in  the  same  manner  as  the  basic 
connectors  and  manufacturers  like  to  ensure  that  a 

jarticuiar  type  or  specialist  connector  nas  a  rnareei 
before  quantities  thereof  are  made.  This  leads  to  sup- 
sly  difficulties  for  the  specialist  connectors. 

According  to  afurther  aspect  of  the  present  inven- 
ion  there  is  provided  a  connector  for  an  electrical 
;able  which  is  formed  from  five  or  six  modular  ele- 
ments  connected  together. 

The  modular  elements  are  designed  and  shaped 
such  that  standard  connectors  and  specialist  connec- 
t s   can  be  fabricated  at  will  by  an  appropriate  choice 
if  modular  elements. 

The  modular  elements  preferably  include  two  dif- 
ferent  side  wall  elements.  The  first  version  of  a  side 
wall  element  comprises  a  substantially  planar,  rectan- 
gular,  side  wall  having  an  inwardly  extending  lip  for- 
med  on  each  of  its  two  longest  edges.  When  two  of 
these  side  wall  elements  are  connected  to  be 
apposed  and  spaced  from  one  another,  the  lips  at 
each  edge  thereof  can  be  used  to  locate  a  connector 
block. 

The  alternative  side  wall  element  is  substantially 
identical  to  the  first  version  except  that  one  of  said  lips 
is  replaced  by  an  inwardly  extending  wall  member 
provided  substantially  centrally  with  a  half  cylindrical 
Flange  for  defining  a  cable  entry. 

The  modular  elements  also  comprise  two  diffe- 
rent  types  of  end  wall  element.  The  first  type  of  end 
wall  element  comprises  a  substantially  planar  end 
wall  block.The  alternative  end  wall  is  hollow  and  has 
a  cable  entry  formed  to  extend  therethrough.  Prefer- 
ably,  the  cable  entry  is  arranged  to  carry  a  cable 
clamp. 

Two  different  types  of  front  and  rear  wall  elements 
are  also  provided.  The  first  front  or  rear  wall  element 
type  is  a  substantially  planar  blanking  plate.  The  sec- 
ond  type  of  front  or  rear  wall  element  comprises  a  sub- 
stantially  conventional  connector  block  having  a 
perimetral  plate  whose  outer  periphery  is  substan- 
tially  identical  to  that  of  a  planar  blanking  plate. 

Combinations  of  the  modular  elements  can  be 
connected  together  to  define  a  connector.  Where  the 
side  wall  elements  form  integral  cable  entries,  only 
five  modular  elements  are  required.  In  other  cases  six 
modular  elements  are  generally  needed. 

According  to  a  still  further  aspect  of  the  present 
invention  there  is  provided  a  connector  for  an  electri- 
cal  cable  comprising  a  connector  housing  formed  of 
two  substantially  identical  side  wall  elements,  and  two 
end  wall  elements  arranged  spaced  and  opposite  to 
one  another,  and  connected  to  said  side  wall  ele- 
ments  to  maintain  said  side  wall  elements  spaced  and 
substantially  parallel  to  one  another,  said  connector 
housing  also  having  spaced  and  opposed  front  and 
rear  wall  elements,  at  least  one  of  said  front  and  rear 
wall  elements  being  defined  by  a  connector  block  con- 
nected  to  said  end  wall  elements  and  located  by  said 
side  wall  elements. 

The  side  wall  elements,  end  wall  elements  and 
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front  and  rear  wall  elements  form  modular  elements 
which  are  designed  and  shaped  such  that  standard 
connectors  and  specialist  connectors  can  be  fabri- 
cated  at  will  by  an  appropriate  choice  of  modular  ele- 
ments.  5 

The  modular  elements  preferably  include  two  dif- 
ferent  side  wall  elements.  The  first  version  of  a  side 
wall  element  comprises  a  substantially  planar  rectan- 
gular,  side  wall  having  an  inwardly  extending  lip  for- 
med  on  each  of  its  two  longest  edges.  When  two  of  10 
these  side  wall  elements  are  connected  opposed  and 
spaced  from  one  another,  the  lips  at  each  edge 
thereof  can  be  used  to  locate  a  connector  block. 

The  alternative  side  wall  element  is  substantially 
identical  to  the  first  version  except  that  one  of  said  lips  15 
is  replaced  by  an  inwardly  extending  wall  member 
provided  substantially  centrally  with  a  half  cylindrical 
flange  for  defining  a  cable  entry. 

The  modular  elements  also  comprise  two  diffe- 
rent  types  of  end  wall  element.  The  first  type  of  end  20 
wall  element  comprises  a  substantially  planar  end 
wall  block.  The  alternative  end  wall  is  hollow  and  has 
a  cable  entry  formed  to  extend  therethrough.  Prefer- 
ably,  the  cable  entry  is  arranged  to  carry  a  cable 
clamp.  25 

Two  different  types  of  front  and  rear  wall  elements 
are  also  provided.  The  first  front  or  rear  wall  element 
type  is  a  substantially  planar  blanking  plate.  The  sec- 
ond  type  of  front  or  rear  wall  element  comprises  a  con- 
nector  block  having  a  perimetral  plate  whose  outer  30 
periphery  is  substantially  identical  to  that  of  a  planar 
blanking  plate. 

Combinations  of  the  modular  elements  can  be 
connected  together  to  define  a  connector.  Where  the 
side  wall  elements  form  integral  cable  entries  only  five  35 
modular  elements  are  required.  In  other  cases  six 
modular  elements  are  generally  needed. 

The  modular  connector  defined  above  may  be 
made  of  any  appropriate  material.  For  example,  the 
modular  elements  may  be  formed  of  plastics  material  40 
and  the  individual  elements  can  be  connected  by 
screws,  pins  and  the  like  as  appropriate. 

Where  it  is  required  to  suppress  rf  emissions  from 
the  connector,  the  individual  modular  elements  will  be 
made  generally  of  a  plastics  material  plated  with  a  45 
metal  such  as  copper  or  nickel.  In  this  case  it  is  most 
important  that  the  modular  construction  of  the  connec- 
tor  does  not  lead  to  gaps  being  defined  between  the 
various  elements.  To  prevent  this,  each  end  wall  ele- 
ment  is  preferably  constructed  to  have  a  chamfered  or  50 
ridged  end  face  with  which  an  edge  of  each  side  wall 
element  abuts  whereby  no  gap  is  defined  between  an 
end  wall  and  an  adjacent  side  wall. 

A  modular  connector  as  defined  above  may  incor- 
porate  rf  shielding  means  as  also  defined  above.  55 

Embodiments  of  the  present  invention  will 
hereinafter  be  described,  by  way  of  example,  with 
reference  to  the  accompanying  drawings,  in  which  :  — 

Figure  1  shows  a  perspective  view  of  a  connector 
in  position  on  a  cable, 
Figures  2a  -  2d  show  side  and  end  views  of  two 
clamping  parts  forming  a  clamp  member  incorpo- 
rated  in  the  connector  of  Figure  1, 
Figure  3a  shows  a  plan  view  from  above  of  a  side 
wall  element  of  the  housing  of  the  connector  of 
Figure  1, 
Figure  3b  shows  a  plan  view  from  below  of  the 
side  wall  element  of  Figure  3a, 
Figure  4  illustrates  basic  modular  elements  for 
constructing  numerous  connectors,  and 
Figure  5  shows  some  of  the  connectors  which  can 
be  configured  from  the  elements  of  Figure  4. 
Figure  1  shows  a  perspective  view  of  a  connector 

2  which  is  connected  to  a  cable  4.  The  connector  2 
may  be  a  generally  conventional  D-connector  having 
a  housing  supporting  either  a  male  or  a  female  con- 
nector  block  indicated  at  8.  In  known  manner,  the  con- 
nector  block  8  has  pins  or  sockets  to  which  the  wires 
of  the  cable  4  are  electrically  connected.  The  housing 
may  be  constructed  in  any  manner,  but  for  ease  of 
manufacture,  and  to  ensure  that  it  shields  rf  emis- 
sions,  the  connector  housing  will  be  made  of  plastics 
material  which  is  plated  by  a  metal,  such  as  copper  or 
nickel. 

In  general,  D-connectors  have  a  housing  formed 
in  two  parts  which  are  connected  to  secure  the  chosen 
connector  block  8  and  to  define  two  spaced  opposed 
side  walls  10  and  two  spaced  opposed  end  walls  12. 
The  connector  block  8  forms  a  front  face  of  the  hous- 
ing  and  projects  forwardly  of  the  housing  and  is 
spaced  from  a  backface  14  in  which  a  cable  entry  indi- 
cated  at  16  is  formed.  This  cable  entry  16  is  a  gener- 
ally  cylindrical  passage  extending  through  the  back 
face  of  the  connector.  The  cable  4  extends  through 
the  cable  entry  16  into  the  connector  housing. 

The  particular  example  of  the  connector  2  shown 
in  Figure  1  is  a  modular  construction  as  will  be  des- 
cribed  in  more  detail  hereinbelow.  Thus,  the  side  wall 
10  is  part  of  a  side  wall  element  110  also  defining  half 
of  the  rear  face  14  and  half  of  the  cable  entry  16  as 
can  be  seen  from  Figures  3a  and  3b.  As  can  be  seen 
most  particularly  from  Figure  3b  the  side  wall  element 
1  10  defines  a  side  wall  10  on  whose  inner  face  is  pro- 
vided  an  upstanding  wall  18  defining  a  recess  20 
which  extends  transversely  of  and  adjacent  to  the 
cable  entry  1  6.  it  will  be  appreciated  that  two  side  wall 
elements  1  10  are  arranged  opposite  to  one  another  to 
define  the  two  side  walls  10,  the  rear  face  14  and  the 
cable  entry  16.  The  upstanding  wall  18  of  each  ele- 
ment  110  should  be  sufficiently  high  above  the  inner 
surface  of  the  side  wall  1  0,  at  least  in  parts,  that  it  con- 
tacts  the  corresponding  wall  18  of  the  other  element 
1  1  0  to  thereby  define  a  single  recess  20  extending  be- 
tween  the  two  side  walls  10.  In  this  respect,  end  parts 
19  of  each  wall  18  may  be  greater  in  height  than  the 
intermediate  part,  or  a  cable  shaping  indicated  at  21 
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nay  be  provided  in  the  intermediate  part  for  tne 
eceipt  of  the  cable  4.  The  position  of  the  connector 
dock  8  and  of  the  cable  4  is  indicated  in  phantom  on 
:igure  3b. 

The  cable  4  is  preferably  a  conventional  cable  5 
laving  an  outer  plastics  sheath  surrounding  a  number 
>f  wires,  with  a  conductive  braiding  being  provided 
iround  the  wires  within  the  sheath.  When  the  wires 
ire  to  be  connected  to  a  connector  block,  the  cable  is 
irranged  to  extend  into  the  housing  through  the  cable  1  o 
»ntry  1  6.  The  plastics  material  sheath  is  removed  from 
he  end  portion  of  the  cable  such  that  the  portion  of  the 
:able  4  extending  across  the  recess  20  of  the  side  wall 
10  is  surrounded  by  the  conductive  braiding  as  indi- 
cated  at  22.  At  the  end  of  the  cable  the  braiding  is  15 
emoved  to  reveal  the  individual  covered  wires,  the 
:onductive  wires  of  which  are  connected  to  the  pins 
jr  sockets  of  the  connector  block  8  in  the  normal  man- 
ler. 

Before  the  cable  is  connected  to  the  connector  20 
jlock  8,  a  clamp  member  30  which  is  illustrated  in  Fig- 
jre  2  is  clamped  onto  the  braided  part  22  of  the  cable 
\.  This  clamp  member  is,  in  the  assembled  connector, 
loused  within  the  recess  20  whereby  it  extends 
across  the  opening  of  the  cable  entry  16  to  prevent  rf  25 
amissions  through  the  cable  entry  1  6.  The  position  of 
:he  clamp  member  30  in  the  recess  20  is  shown  in  Fig- 
jre  3b. 

The  clamp  member  30  is  constructed  from  two 
slamping  parts.  A  side  view  of  the  first  damping  part  30 
32  is  shown  in  Figure  2a  and  a  side  view  of  the  second 
clamping  part  34  is  shown  in  Figure  2b.  Figure  2c  is 
an  end  view  of  the  second  clamping  part  taken  in  the 
direction  of  the  arrow  C,  whilst  Figure  2d  is  an  end 
view  of  the  first  damping  part  32  taken  in  the  direction  35 
of  the  arrow  D. 

The  first  damping  part  32  is  a  hollow  part  of  sub- 
stantially  rectangular  cross-section  having  two  side 
walls  36  which  are  arranged  spaced  from  each  other 
and  extend  substantially  parallel.  The  two  side  walls  40 
36  are  joined  along  their  edges  by  respective  outer 
walls  38.  A  substantially  U-shaped  cutout  40  is  formed 
in  each  side  wall  36  to  open  in  the  front  end  of  the  first 
clamping  part  32.  This  cutout  40  is  thereby  defined  be- 
tween  two  spaced,  substantially  parallel  U-shaped  45 
channel  members  42  whose  base  is  formed  by  a  res- 
pective  outer  wall  38.  The  arms  of  each  U-shaped 
channel  member  42  are  defined  by  the  cut  away  side 
walls  36.  As  is  dearly  shown  in  Figure  2a,  a  projection 
44  is  provided  to  project  into  each  channel  member  so 
42. 

The  second  damping  part  34  comprises  a  sub- 
stantially  planar  member  shaped  to  define  two 
spaced,  substantially  parallel  extending  legs  46. 
These  legs  46  define  a  substantially  U-shaped  cutout  55 
50  which  opens  in  the  front  face  of  the  clamping  part 
34.  As  is  made  dear  in  Figures  2a  and  2b,  these  legs 
46  are  sized  and  shaped  so  that  each  can  be  received 

vitnin  a  respective  cnannei  memuer  h*.  /as  snuwu, 
he  outer  surface  of  each  leg  46  is  provided  with  a 
ieries  of  saw  teeth  48  which  are  directed  so  that  they 
>roject  towards  the  rear  face  of  the  damping  part  34, 
hat  is  the  face  spaced  from  the  front  face  in  which  the 
J-shaped  opening  50  opens. 

The  legs  46  can  be  received  within,  and  are  mov- 
able  along,  the  channels  members  42  which  act  as 
juide  members  therefor.  The  two  U-shaped  openings 
10  and  50  together  define  a  dosed  cable  clamping 
iole,  and  pushing  the  two  parts  34  and  32  towards 
me  another  moves  the  legs  46  along  the  channel 
nembers  42  and  reduces  the  dimensions  of  said  for- 
ned  hole.  When  the  front  edges  of  the  legs  46  abut 
he  projections  44  in  the  channel  members,  additional 
brce  has  to  be  exerted  onto  the  two  clamping  parts 
so  that  the  saw  teeth  48  of  the  legs  46  are  succes- 
sively  pushed  over  the  rib  44.  This  means  that  the  two 
jarts  32  and  34  cannot  easily  be  pulled  apart. 

It  will  be  appreciated  that  in  use  the  two  parts  32 
and  34  are  arranged  around  a  cable  and  are  then 
noved  towards  one  another  such  that  the  cable 
sxtends  within  the  cable  damping  hole  defined 
;hereby.  The  two  damping  parts  are  pushed  together 
30  that  at  least  the  front  saw  teeth  of  the  clamping  part 
34  are  engaged  over  the  ribs  44.  Furtherforce  is  exer- 
ted  on  the  two  damping  parts  until  the  clamp  member 
formed  thereby  is  firmly  damped  onto  the  cable.  The 
projections  44  ensure  that  the  damp  remains  in  dam- 
ped  engagement  on  the  cable.  The  engaged  damp 
member  30  is  then  inserted  into  the  recess  20  defined 
therefor  within  the  connector  housing.  It  will  be 
appreciated,  that  in  this  position  there  will  be  no  effec- 
tive  hole  through  the  clamp  member  30  because  it  will 
be  tightly  damped  on  to  the  cables.  Furthermore,  the 
clamp  member  extends  across  and  effectively  closes 
the  cable  entry  16.  The  clamp  member  is  preferably 
made  of  the  same  material  as  the  connector  housing 
and  is  a  close  fit  within  the  recess  20  so  that  it  is  in 
electrical  contact  not  only  with  the  walls  of  the  recess 
20,  but  with  the  inner  surfaces  of  the  side  walls  10.  In 
this  manner,  the  housing  of  the  connector  forms  an 
electrically  connected  container  for  the  wires  there- 
within  to  shield  the  uncovered  wires. 

The  connector  shown  in  Figure  1  has  a  modular 
construction  having  been  made  from  five  elements. 
The  use  of  a  modular  construction  enables  a  variety 
of  specialist  connectors  to  be  made  very  simply  and 
easily. 

Figure  4  shows  the  basic  modular  elements 
which  are  to  be  made  available  to  enable  a  wide  var- 
iety  of  different  connectors  to  be  provided.  In  Figure 
4  four  different  modular  elements  are  illustrated. 

Of  the  elements  shown  in  Figure  4,  there  are  two 
different  side  wall  elements  110  and  112.  The  side 
wall  element  110  is  the  one  that  is  utilised  in  the  con- 
nector  of  Figure  1  .  As  is  apparent  from  Figures  3  and 
4,  the  side  wall  elements  110  each  comprise  a  sub- 
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stantially  planar,  rectangular  wall  which  defines  the 
side  wall  10.  Along  one  of  its  longer  edges  the  side 
wall  10  is  provided  with  a  lip  60  which  projects 
inwardly  substantially  at  right  angles  to  the  plane  of 
the  side  wall  10.  A  wall  member  62  is  provided  along 
the  opposed  longer  edge  of  the  side  wall  10  and 
extends  inwardly,  substantially  at  right  angles  to  the 
plane  of  the  wall  1  0,  to  define  part  of  afront  or  rear  wall 
of  the  connector.  Centrally  of  the  wall  member  62  a 
half  cylindrical  flange  64  is  provided. 

In  the  embodiment  illustrated,  the  upstanding  wall 
18  is  provided  on  the  inner  surface  of  the  side  wall  10 
adjacent  to  the  half  cylindrical  flange  64.  It  will  be 
appreciated  that  'rf  two  side  wall  elements  110  are 
arranged  in  a  connector  such  that  the  free  edges  of 
their  wall  members  62  abut,  a  cable  entry  16  will  be 
defined  by  the  two  half  cylindrical  flanges  64,  and  the 
two  wall  members  62  will  together  define  a  front  or 
rear  wall  of  the  connector,  for  example  as  the  rear  face 
14  of  the  connector  shown  in  Figure  1. 

The  alternative  side  wall  element  112  shown  in 
Figure  4  is  very  similar  to  the  element  110.  Thus,  the 
element  112  includes  a  substantially  planar,  rectan- 
gular  side  wall  10  identical  in  shape  and  size  to  that 
of  the  side  wall  element  110.  The  major  difference  be- 
tween  the  two  elements  110  and  112  is  that  the  ele- 
ment  112  does  not  have  the  wall  member  62.  Instead, 
both  of  its  longer  edges  are  provided  with  an  identical 
lip  60. 

In  use,  two  identical  side  wall  elements  1  1  0  or  1  1  2 
are  selected  and  are  arranged  spaced,  and  are  con- 
nected  by  two  opposed  end  wall  elements  whereby  a 
rectangular  cross-section  hollow  housing  is  defined. 
Figure  4  shows  two  alternative  end  wall  elements, 
namely  a  plane  rectangular  block  element  1  14  and  an 
alternative  end  wall  element  116.  Each  block  114  or 
end  wall  element  116  is  provided  with  a  bore  66 
arranged  to  extend  the  entire  longitudinal  extent  of  the 
block  114.  It  is  also  provided  with  two  transversely 
extending  tapped  holes  68  which  each  extend  from  a 
longitudinally  extending  face  of  the  block  114 
inwardly.  The  two  tapped  holes  68  are  aligned  at  the 
same  longitudinal  position  of  the  block  114  and  on 
either  side  of  the  bore  66. 

In  this  respect,  it  will  be  seen  that  each  version  of 
a  side  wall  element  110  and  1  12  is  provided  with  two 
holes  70  so  that  a  respective  screw,  for  example  as 
the  screw  72  in  Figure  1,  can  be  extended  through  a 
side  wall  element  1  10  or  1  12  to  engage  in  a  respective 
hole  68  in  the  side  block  114  or  116.  Connecting 
screws  are  also  arranged  to  be  extended  through  the 
bores  66  of  the  blocks  1  14  or  elements  1  1  6  to  connect 
connector  blocks  or  blanking  plates,  not  illustrated,  to 
the  connector  housing. 

The  end  wall  element  116  may  be  used  instead 
of  one  or  both  end  blocks  1  14  to  define  a  cable  entry 
into  the  formed  connector  housing.  As  can  be  seen  in 
Figure  4,  the  end  wall  element  116  comprises  a  sub- 

stantially  hollow  block  having  one  end  face  formed 
with  a  cylindrical  cable  entry  76.  In  the  embodiment 
illustrated,  a  cable  clamp  78  formed  of  two  shaped 
bands  screwed  together  by  way  of  screws  82  is  also 

5  provided. 
The  side  wall  and  end  wall  elements  illustrated  in 

Figure  4  are  used  together  with  connector  blocks,  and 
blanking  plates  and  appropriate  screws  to  form  a  var- 
iety  of  connectors  as  indicated  by  Figure  5.  The  con- 

10  nector  blocks,  not  illustrated,  are  substantially 
conventional  D-shaped  connector  blocks  in  which  a 
housing  containing  the  pins  or  sockets  is  surrounded 
by  a  perimetral  mounting  plate  having  a  screw  hole  in 
each  end  thereof.  It  will  be  appreciated  that  when  two 

15  side  wall  elements  1  1  0  or  1  12  are  arranged  opposed 
to  one  another,  a  connector  block  can  be  located  such 
that  its  perimetral  plate  engages  the  inner  surface  of 
a  respective  lip  60  and  such  that  the  screw  holes  in 
the  perimetral  plate  will  each  be  aligned  with  a  respec- 

20  tive  bore  66  in  a  respective  end  wall  element  If  a  con- 
nector  block  is  not  required,  a  substantially  planar 
blanking  plate  having  the  same  perimetral  shape  as 
the  perimetral  plate  of  a  connector  block  is  provided. 

It  will  be  appreciated  that  the  connector  A  shown 
25  in  Figure  5  is  formed  from  two  side  wall  elements  112 

connected  by  two  block  elements  114.  The  rear  face 
84  of  the  pod  connector  Awill  be  defined  by  a  blanking 
plate,  whilst  a  connector  block  86  defines  its  front 
face. 

30  The  connector  B  shown  in  Figure  5  is  similar  to 
the  pod  A  except  that  two  connector  blocks  86  are  pro- 
vided  to  form  both  its  rear  and  front  faces.  These  con- 
nector  blocks  will  comprise  one  female  and  one  male 
connector  block  so  that  the  connector  B  can  be  used 

35  as  a  "gender  changer". 
Connector  C  in  Figure  5  is  a  "piggyback"  connec- 

tor.lt  is  made  from  two  side  wall  elements  112,  and  as 
with  the  connector  B,  two  connector  blocks  86  form  its 
front  and  rear  surfaces.  However,  in  the  connector  C 

40  one  of  the  end  blocks  1  14  is  replaced  by  an  end  wall 
element  116  whereby  a  cable  entry  76  having  an 
associated  clamping  element  78  is  provided. 

The  connector  D  of  Figure  5  is  similar  to  that  of 
connector  C,  but  here  both  end  blocks  1  14  have  been 

45  replaced  by  end  wall  elements  116.  The  connector  D 
therefore  has  two  cable  entries  76  and  two  connector 
blocks  86  which  may  be  one  male  and  one  female,  or 
two  male,  or  two  female. 

Connector  E  of  Figure  5  is  a  basic  straight  con- 
so  nector  and  is  the  connector  shown  in  Figure  1.  It  will 

be  seen  that  it  has  a  cable  entry  16  and  a  connector 
block  defining  its  front  face  8.  It  will  be  appreciated 
that  this  connector  E  is  constructed  from  two  side  wall 
elements  110,  two  end  blocks  114,  and  a  connector 

55  block  as  86. 
Connector  F  of  Figure  5  is  both  a  straight  outlet 

connector  and  a  right  angle  outlet  connector.  It  is  for- 
med  substantially  the  same  as  connector  E  except 

6 
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:hat  one  of  the  end  blocks  114  has  been  omitted  and 
las  been  replaced  by  an  end  wall  element  1  1  6  includ- 
ng  a  cable  outlet. 

Connector  G  is  a  right  angle  outlet  connector  for- 
med  from  two  side  elements  112,  one  end  block  1  14, 
Dne  end  wall  element  116,  one  connector  block,  and 
a  blanking  plate. 

Finally,  it  will  be  seen  that  the  connector  H  has 
:hree  cable  outlets  and  one  connector  block.  It  is  for- 
med  from  two  side  wall  elements  110  in  conjunction 
with  two  end  wall  elements  116  and  one  connector 
slock. 

It  is  proposed  that  the  main  connectors  which  will 
oe  constructed  in  factory  and  offered  for  sale  will  be 
the  "gender  changer"  of  Figure  5B,  the  straight  outlet 
Df  Figure  5E,  and  the  right  angle  outlet  of  Figure  5G. 
Blanking  plates,  alternative  side  wall  elements,  and 
alternative  end  wall  elements  will  also  be  made  avail- 
able  such  that  the  supplied  connectors  B,  E  or  G  can 
then  be  adapted  as  required  to  make  any  other 
specialist  connectors  needed. 

The  elements  of  Figure  4  could  be  made  of  plas- 
tics  material.  However,  where  rf  emissions  are  to  be 
controlled,  the  elements  are  preferably  made  of  metal 
plated  plastics  material,  for  example  the  plating  can 
be  copper  or  nickel.  The  side  wall  elements  110  are 
then  provided  with  appropriate  means,  as  the 
upstanding  wall  18,  to  receive  a  clamp  member  30  as 
shown  in  Figures  2  and  3  to  enable  the  suppression 
of  rf  emissions  through  the  cable  entries  defined  by 
the  half  cylindrical  flanges  64. 

It  is  also  important  to  ensure  that  the  various  ele- 
ments  making  up  a  single  connector  housing  can  be 
connected  so  that  there  are  no  gaps  defined  between 
adjacent  elements.  In  this  respect,  in  the  embodi- 
ments  illustrated,  the  end  blocks  114,  for  example 
which  are  used  to  connect  the  side  wall  elements  110 
or  112,  are  shown  as  completely  rectangular  blocks. 
Preferably,  their  longitudinally  extending  faces  are 
chamfered  or  ridged  so  that  the  abutting  edge  of  a  res- 
pective  side  wall  10  can  seat  into  the  block  and  there 
is  no  possibility  of  a  gap  occurring.  Similarly,  suitable 
shaping  can  be  provided  on  the  longitudinally  extend- 
ing  outer  faces  of  the  blocks  116. 

Further  modifications  and  variations  may  be 
made  to  the  connectors  described  above  within  the 
scope  of  this  application. 

Claims 

1.  A  method  of  shielding  a  cable  entry  in  a  connec- 
tor,  the  method  comprising  the  steps  of  clamping 
a  conductive  clamp  member  onto  a  part  of  a  cable 
which  is  arranged  to  extend  through  said  cable 
entry,  and  locating  said  clamp  member  within 
said  connector  such  that  the  clamp  member  res- 
tricts  the  cable  entry,  wherein  the  damp  member 

is  arranged  to  be  in  electrical  contact  witn  saia 
connector  and  said  cable. 

2.  A  method  as  daimed  in  Claim  1,  wherein  said 
5  clamp  member  has  a  releasable  clamping  action. 

3.  Apparatus  for  connection  to  a  cable,  said 
apparatus  comprising  a  connector  housing  hav- 
ing  a  cable  entry  (16),  and  shielding  means  for 

10  shielding  the  cable  entry  when  a  cable  (4) 
extends  therethrough,  characterised  in  that  said 
shielding  means  comprises  a  conductive  clamp 
member  (30)  for  clamping  onto  the  cable,  and  in 
that  locating  means  (20)  are  provided  within  said 

15  connector  housing  adjacent  to  said  cable  entry  for 
receiving  and  locating  said  clamp  member  such 
that  it  restricts  the  cable  entry. 

4.  Apparatus  as  daimed  in  Claim  3,  wherein  said 
20  locating  means  (20)  is  formed  on  said  connector 

housing,  and  comprises  a  shaped  recess  defined 
within  said  housing  and  arranged  to  locate  said 
clamp  member  such  that  it  extends  across  said 
cable  entry. 

25 
5.  Apparatus  as  daimed  in  Claim  3  or  4,  wherein 

said  damp  member  (30)  comprises  two  interen- 
gageable  clamping  parts  (32,  34)  which  can  be 
arranged  in  clamping  engagement  in  a  number  of 

30  different  relative  positions. 

6.  Apparatus  as  claimed  in  Claim  5,  wherein  a  first 
one  of  the  damping  parts  (32)  has  a  guide  mem- 
ber  (42),  and  a  second  one  of  the  clamping  parts 

35  has  a  member  (46)  arranged  for  movement  along 
said  guide  member  to  progressively  vary  the  rela- 
tive  position  of  the  two  clamping  parts. 

7.  Apparatus  as  claimed  in  Claim  6,  wherein  engag- 
40  ing  means  (44.  48)  are  provided  to  selectively 

engage  said  two  clamping  parts  in  their  various 
relative  positions. 

8.  Apparatus  as  daimed  in  Claim  7,  wherein  a 
45  plurality  of  engaging  members  (48)  are  provided 

on  said  member  (46)  of  said  second  damping  part 
(34),  and  the  co-operable  means  (44)  are  pro- 
vided  on  said  guide  member  (42)  of  the  first 
clamping  part  (32). 

50 
9.  A  damp  member  for  shielding  a  cable  entry  in  a 

connector,  characterised  in  that  said  damp  mem- 
ber  (30)  comprises  two  interengageable  clamping 
parts  (32,  34)  arrangeable  in  clamping  engage- 

55  ment  in  a  plurality  of  different  damping  positions, 
wherein  a  first  one  of  said  damping  parts  (32)  has 
two  spaced,  substantially  parallel  channel  mem- 
bers  (42)  which  define  therebetween  a  substan- 

7 
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tially  U-shaped  opening  (40),  and  the  second  one 
of  said  clamping  parts  (34)  has  two  spaced,  sub- 
stantially  parallel  legs  (46)  which  define  therebet- 
ween  a  substantially  U-shaped  opening  (50),  and 
wherein  each  leg  (46)  of  said  second  clamping 
part  is  receivable  within  a  respective  channel 
member  (42)  of  said  first  clamping  part  such  that 
said  two  U-shaped  openings  face  and  together 
define  a  cable  clamping  hole,  and  wherein  each 

11.  A  connector  for  an  electrical  cable,  characterised 
in  that  said  connector  is  formed  from  five  or  six 
modular  elements  (110,  112,  114,  116,  86)  con- 
nected  together. 

1  2.  A  set  of  modular  elements  for  forming  one  or  more 
connectors  as  claimed  in  Claim  1  1  ,  wherein  said 
modular  elements  include  two  different  side  wall 
elements  (110,  112). 

through. 

16.  A  set  of  elements  as  claimed  in  any  of  Claims  12 
to  15,  comprising  two  different  types  of  front  and 

5  rear  wall  elements  (86). 

1  7.  A  set  of  elements  as  claimed  in  Claim  1  6,  wherein 
a  first  front  or  rear  wall  element  type  is  a  substan- 
tially  planar  blanking  plate,  and  wherein  a  second 

10  type  of  front  or  rear  wall  element  comprises  a  sub- 
stantially  conventional  connector  block  (86)  hav- 
ing  a  perimetral  plate  whose  outer  periphery  is 
substantially  identical  to  that  of  a  planar  blanking 
plate. 

15 
18.  A  connector  for  an  electrical  cable  comprising  a 

connector  housing  formed  of  two  substantially 
identical  side  wall  elements  (110,  112),  and  two 
end  wall  elements  (114,  116)  arranged  spaced 

20  and  opposite  to  one  another,  and  connected  to 
said  side  wall  elements  to  maintain  said  side  wall 
elements  spaced  and  substantially  parallel  to  one 
another,  said  connector  housing  also  having 
spaced  and  opposed  front  and  rear  wall  ele- 

25  ments,  at  least  one  of  said  front  and  rear  wall  ele- 
ments  being  defined  by  a  connector  block  (86) 
connected  to  said  end  wall  elements  and  located 
by  said  side  wall  elements. 

30  19.  A  connector  as  claimed  in  Claim  18,  comprising 
a  combination  of  modular  elements  chosen  from 
a  set  of  modular  elements  as  claimed  in  any  of 
Claims  12  to  17. 

said  leg  is  movable  along  the  respective  channel  10 
member  whereby  the  dimensions  of  said  hole  are 
variable. 

10.  A  clamp  member  as  claimed  in  Claim  9,  further 
comprising  engaging  means  for  selectively  15 
engaging  each  leg  in  a  predetermined  relative 
position  within  the  respective  channel  member, 
wherein,  for  example,  said  engaging  means  com- 
prise  a  plurality  of  engaging  members  (48)  carried 
on  one  of  each  leg  (46)  or  the  respective  channel  20 
member  (42),  the  engaging  members  being 
selectively  engageable  with  co-operable  means 
(44)  provided  on  the  other  of  the  channel  member 
(42)  and  its  respective  leg  (46). 

13.  A  set  of  elements  as  claimed  in  Claim  12,  wherein 
a  first  version  of  a  side  wall  element  (112)  com- 
prises  a  substantially  planar,  rectangular,  side 
wall  (1  0)  having  an  inwardly  extending  lip  (60)  for- 
med  on  each  of  its  two  longest  edges,  and  whe-  40 
rein  a  second  version  of  a  side  wall  element  (1  1  0) 
comprises  a  substantially  planar,  rectangular, 
side  wall  (10)  having  an  inwardly  extending  lip 
(60)  on  one  of  its  two  longest  edges,  and  an 
inwardly  extending  wall  member  (62)  on  the  other  45 
of  the  two  longest  edges,  said  wall  member  being 
provided  substantially  centrally  with  a  half  cylin- 
drical  flange  (64)  for  defining  a  cable  entry. 

14.  A  set  of  elements  as  claimed  in  Claims  12  or  13,  50 
comprising  two  different  types  of  end  wall  ele- 
ment  (114,  116). 

15.  A  set  of  elements  as  claimed  in  Claim  14,  wherein 
a  first  type  of  end  wall  element  (1  1  4)  comprises  a  55 
substantially  planar  end  wall  block,  and  wherein 
a  second  type  of  end  wall  element  (116)  is  hollow 
and  has  a  cable  entry  (76)  formed  to  extend  there- 

8 



EP  0  434  431  A1 

9 



EP  0  434  431  A1 

3 





'  U  444  40  1  Mi  l 

\  Pod 

B  Gender  Changer  

r l  
J_  C  Piggyback  Cables 

1  

K5  *- 

D  © n3 T>  Dual  Rightangle  Out le ts  

I  *  

t.  Straight  Out le t  

2  I 

I  I 

0  J   £   Straight  and  Rightangle  Out le t s  

J   G  Rightangle  O u t l e t  

Triple  O u t l e t  ^ 5  

1Z 



EP  0  434  431  A1 

J )  European  Patent 
[)flTicc 

EUROPEAN  SEARCH  REPORT 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  »f  dacuntent  with  indication,  where  appropriate, 
af  rclevaat  passages 

Kcwvam 
to  claim AI'lUCATION  (Int.  CI.5  ) 

3E-U-8713046  (SIEMENS) 
*  page  2,  lines  12  -  21;  figure  1  » 

US-A-4767345  (AMP) 
*  column  3,  lines  22  -  31;  figure  1  * 

11.  12, 
8 

.  3.  9. 
11,  12, 
8 

H01R13/514 

SKARCIIED  (int.  CI.5  ) 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 
lime  ot  comptruen  ui  im  5twch 
28  FEBRUARY  1991 CERIBELLA  G. 

CATEGORY  OF  CI  TED  DOCUMEN  I  S 
X  :  particularly  relevant  If  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  backgroand O  :  non-written  disclosure 
F  :  intermediate  document 

i  :  taeory  or  principle  underlying  me  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
I)  :  document  cited  In  the  application 
1.  :  document  cited  for  other  reason* 
A  :  member  of  the  «me  patent  family,  enrrmpnndlnR 

document 

13 


	bibliography
	description
	claims
	drawings
	search report

