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(S)  Electrical  connectors. 

©  A  one-piece  cover  (28,70,74)  for  covering  open 
parts  of  passageways  (12)  on  two  opposite  sides  of 
an  electrical  connector  housing.  The  cover  has  two 
hinged  cover  portions  (30)  for  folding  the  cover  ar- 
ound  the  housing.  Each  cover  portion  has  projec- 
tions  (38)  for  engagement  within  closed  parts  of  the 
passageways  and  is  also  resiliently  flexible  to  enable 
the  cover  portion  to  be  flexed  into  position  with 
apertures  (40)  in  the  cover  portion  receiving  exten- 

j^sions  (26)  of  walls  (18)  of  the  housing  which  define 
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ELECTRICAL  CONNECTORS 

This  invention  relates  to  electrical  connectors. 
Electrical  connectors  are  known  having  a  plu- 

rality  of  terminals  for  mass  termination  of  electrical 
conductors  and  in  which  individually  electrically 
isolated  terminal  mating  ends  for  electrical  connec- 
tion  to  other  electrical  devices  or  apparatus  are 
accessible  from  or  extend  from  mating  end  faces 
of  the  connectors.  Such  connectors  conveniently 
may  house  the  conductors  in  a  high  density  con- 
figuration  to  provide  terminal  mating  ends  also  in  a 
high  density  thereby  enabling  the  mating  end  faces 
of  the  connectors  to  have  minimal  area  and  dimen- 
sions.  Connections  with  such  minimal  dimensions 
at  the  mating  end  faces  and  which  have  other 
outside  dimensions  suitably  minimized  are  particu- 
larly  useful  for  connection  to  electrical  apparatus 
which,  because  of  space  limitations,  also  has  close- 
ly  packed  terminal  mating  portions. 

An  electrical  connector  having  the  above-dis- 
cussed  size  attributes  is  one  in  which,  when  viewed 
directly  onto  the  mating  end  face,  no  part  of  the 
connector  extends  beyond  or  substantially  beyond 
the  boundaries  of  the  end  face.  In  such  a  case,  the 
connector  may  be  closely  packed  together  with 
other  and  similar  connectors  when  electrically  con- 
nected  at  a  connecting  plane  to  other  electrical 
apparatus  thereby  enabling  the  size  of  the  connect- 
ing  plane  also  to  be  minimized. 

An  electrical  connector  which  provides  the 
above  advantages  is  described  in  U.S.  Patent 
4,243,288  entitled  "Connector  Assembly  for  Mass 
Termination"  and  granted  January  6,  1981  in  the 
names  of  J.E.  Lucius  and  LT.  Ritchie.  This  prior 
connector  has  a  housing  formed  with  a  plurality  of 
terminal  passages  which  open  at  the  mating  end 
face  of  the  housing,  are  enclosed  on  all  sides  for  a 
distance  from  the  mating  end  face  and  are  out- 
wardly  open  at  a  location  spaced  from  that  end. 
The  outwardly  open  regions  of  the  passageways 
provide  access  to  insulation  displacement  means  of 
the  terminals  to  enable  incoming  conductors  to  be 
connected  to  individual  terminals.  In  this  connector 
structure,  the  passageways  are  arranged  in  two 
banks  with  the  open  regions  of  the  banks  of  pas- 
sageways  facing  in  opposite  directions  from  op- 
posite  side  surfaces  of  the  connector.  Two  covers 
are  arranged  against  the  side  surfaces  to  cover  the 
open  regions.  The  covers  lie  substantially  wholly 
within  the  confines  of  the  boundary  of  the  mating 
end  face  of  the  connector.  A  problem  with  this 
design  is  that  the  covers  are  interconnected  to- 
gether  at  the  rear  of  the  covers,  i.e.  at  the  end  of 
the  housing  remote  from  the  mating  end  face.  The 
latching  arrangement  between  the  two  covers  is 

necessarily  extremely  small  and  would  involve  dif- 
ficult  molding  procedures. 

In  a  copending  Patent  Application  Serial  No. 
068,304  filed  July  1,  1987,  (Canadian  Application 

5  541,158,  filed  July  2,  1987),  entitled  "Electrical 
Connectors"  in  the  name  of  R.  Blakely  et  al,  there 
is  described  a  connector  having  two  separate  cov- 
ers  which  are  applied  to  the  two  opposite  sides  of 
the  connector  housing  without  being  connected  to- 

w  gether.  This  arrangement  avoids  the  need  for  using 
the  latches  described  in  U.S.  Patent  4,243,288,  but 
the  covers  in  the  Blakely  application  may  acciden- 
tally  be  removed  because  the  holding  forces  for 
retaining  the  covers  in  position  may  not  be  as  high 

75  as  could  be  desired. 
The  present  invention  seeks  to  provide  a  con- 

nector  which  overcomes  or  minimizes  the  above 
disadvantages. 

Accordingly,  the  present  invention  provides  an 
20  integral  one-piece  cover  of  insulating  material  for 

covering  the  open  sides  of  open-sided  parts  of  two 
banks  of  passageways  on  opposite  sides  of  an 
electrical  connector  housing,  the  open  sides  facing 
in  opposite  directions  from  one  bank  to  the  other, 

25  the  cover  comprising  two  generally  planar  cover 
portions  for  closing  the  open  sides  of  the  open- 
sided  passageway  parts,  the  cover  portions  hin- 
gedly  movable  towards  and  away  from  one  another 
along  a  hinged  edge  of  each  cover  portion  with 

30  each  cover  portion  extending  from  its  hinged  edge 
to  a  free  edge,  the  hinging  movement  being  into 
and  out  of  positions  in  which  the  cover  portions 
face  one  another,  and  in  which:-  each  cover  portion 
is  resiliently  flexible,  is  formed  along  its  free  edge 

35  with  spaced  apart  projections  for  engagement  with- 
in  closed-sided  passageway  parts  of  the  housing, 
and  between  its  edges  is  formed  with  apertures 
spaced  apart  in  a  direction  parallel  to  its  edges  for 
receiving  extensions  of  passageway  defining  walls 

40  of  the  housing;  and  with  the  cover  portions  facing 
one  another,  the  cover  provides  an  opening  for 
passage  of  a  cable  between  the  cover  portions. 

With  the  above  arrangement  according  to  the 
invention,  the  one-piece  cover  is  easily  applied  to 

45  the  two  sides  of  a  connector  and  the  interconnec- 
tion  between  the  cover  portions  assists  in  holding 
the  cover  portions  in  position  with  the  integrity  of 
the  cover  portions  avoiding  the  use  of  separate 
covers  which  need  to  be  interconnected  together. 

50  In  a  preferred  structure,  the  cover  is  provided 
with  a  spine  portion  which  is  disposed  intermediate 
the  two  cover  portions  and  remote  edges  of  the 
spine  portion  are  connected  to  the  hinged  edges  of 
the  cover  portions. 

In  an  alternative  structure,  the  spine  portion  is 

2 



IP  0  311  249  A2 

omitted  and  the  cover  portions  are  directly  hin- 
gedly  connected  together  at  their  hinged  edges. 
With  this  arrangement  it  is  necessary  for  the  cover 
portions  to  be  flexible  towards  their  hinged  edges 
to  assist  in  the  application  of  the  cover  to  the  5 
connector  housing. 

According  to  a  further  aspect  of  the  invention 
there  is  provided  an  electrical  connector  compris- 
ing  a  housing  and  cover  of  insulating  material  in 
which:-  the  housing  is  formed  with  two  planar  w 
banks  of  passageways  on  two  opposite  sides  of  the 
housing,  the  passageways  extending  from  a  mating 
end  face  to  a  remote  end  of  the  housing  and 
formed  with  open-sided  passageway  parts  which 
extend  from  the  remote  end  of  the  housing,  the  75 
open  sides  of  the  open-sided  passageway  parts 
facing  in  opposite  directions  from  the  housing  from 
one  bank  to  the  other,  the  passageways  also 
formed  with  closed-sided  parts  extending  from  the 
open-sided  parts  to  the  mating  end  face  of  the  20 
housing;  the  housing  has  walls  separating  the  pas- 
sageways  of  each  bank  with  the  walls  of  the  banks 
of  passageways  having  localized  extensions  which 
are  spaced  both  from  the  closed-sided  passageway 
parts  and  from  the  remote  end  of  the  housing  to  25 
locally  increase  the  height  of  the  walls  along  the 
open-sided  channel  parts;  and  the  cover  is  an 
integral  one-piece  structure  with  two  generally 
planar  cover  portions  hingedly  movable  towards 
and  away  from  one  another  along  a  hinged  edge  of  30 
each  cover  portion  with  each  cover  portion  extend- 
ing  from  its  hinged  edge  to  a  free  edge,  the  hing- 
ing  movement  being  into  and  out  of  positions  in 
which  the  cover  portions  face  one  another,  and  in 
which:-  each  cover  portion  is  resiliently  flexible,  is  35 
formed  along  its  free  edge  with  spaced  apart  pro- 
jections  for  engagement  within  closed-sided  pas- 
sageway  parts  of  the  housing  and  between  its 
edges  is  formed  with  apertures  spaced  apart  in  a 
direction  parallel  to  its  edges  for  receiving  the  40 
localized  extensions  of  the  walls  of  the  housing; 
and  with  the  cover  portions  facing  one  another,  the 
cover  provides  an  opening  for  passage  of  a  cable 
between  the  cover  portions;  the  cover  mountable 
upon  the  housing  by  covering  the  open  sides  of  45 
one  bank  of  passageways  with  one  cover  portion, 
the  projections  of  which  are  located  within  the 
closed-sided  parts  of  said  one  bank  of  passage- 

'  ways  and  the  apertures  of  which  receive  the  lo- 
calized  extensions  of  the  walls  of  said  one  bank  of  so 
passageways,  and  with  the  cover  extending  around 
the  remote  end  of  the  housing,  hingedly  moving 
the  other  cover  portion  towards  the  open  sides  of 
the  other  bank  of  passageways  while  resiliently 
flexing  the  other  cover  portion  to  position  its  projec-  55 
tions  into  the  open  sides  of  the  other  passageways, 
and  then  causing  the  other  cover  portion  to  return 
to  its  unflexed  state  while  sliding  its  projections  into 

he  associated  closea-siaea  passageway  pans  ana 
noving  its  apertures  around  the  extensions  on  the 
issociated  walls  of  the  other  bank  of  passageways. 

The  invention  further  includes  a  method  of  se- 
:uring  a  cover  onto  an  electrical  connector  housing 
:omprising:  providing  an  integral  one-piece  cover 
:omprising  two  generally  planar  and  resiliently 
lexible  cover  portions  hingedly  movable  towards 
ind  away  from  one  another  along  a  hinged  edge  of 
sach  cover  portion  with  each  cover  portion  extend- 
ng  from  its  hinged  edge  to  a  free  edge;  locating 
>ne  cover  portion  in  position  to  close  the  open 
>ides  of  open-sided  passageway  parts  of  one  of 
wo  planar  banks  of  passageways  which  extend 
ilong  opposite  sides  of  the  housing  from  a  mating 
snd  face  to  a  remote  end  of  the  housing  with  the 
jpen-sided  passageway  parts  disposed  towards 
he  remote  end  and  closed-sided  passageway 
)arts  disposed  towards  the  mating  end  face  of  the 
lousing,  the  one  cover  portion  located  in  position 
vith  projections  formed  along  the  free  edge  of  the 
:over  portion  extending  into  the  closed-sided  pas- 
sageway  parts  of  said  one  bank  of  passageways 
and  apertures  formed  in  the  one  cover  portion 
disposed  around  extensions  of  passageway  defin- 
ng  walls  of  the  housing;  and  then,  with  the  cover 
sxtending  around  the  remote  end  of  the  housing 
and  with  the  other  cover  portion  facing  the  open 
sides  of  the  other  planar  bank  of  passageways, 
ocating  the  other  cover  portion  in  position  to  close 
She  open  sides  of  the  open-sided  parts  of  the  other 
Dank  of  passageways  by:-  a)  resiliently  flexing  the 
other  cover  portion  to  dispose  projections  along  its 
free  edge  through  the  open  sides  of  said  other 
bank  of  passageways;  and  then  b)  returning  the 
other  cover  portion  towards  its  unflexed  state  while 
sliding  its  projections  into  the  corresponding 
closed-sided  passageway  parts  and  simultaneously 
moving  a  flexed  apertured  region  of  the  other  cover 
portion  towards  the  associated  open-sided  pas- 
sageway  parts  to  dispose  apertures  in  said  region 
around  extensions  of  passageway  defining  walls  of 
the  housing. 

Embodiments  of  the  invention  will  now  be  de- 
scribed,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which:- 

Figure  1  is  an  isometric  view  of  a  housing 
forming  part  of  a  connector  of  the  first  embodi- 
ment; 

Figure  2  is  an  isometric  view  of  a  cover  for 
the  housing  of  the  connector  of  the  first  embodi- 
ment  and  to  a  larger  scale; 

Figure  3  is  a  view  of  the  cover  of  Figure  2  in 
the  direction  of  arrow  III  in  Figure  2; 

Figure  4  is  a  cross-sectional  view  taken 
through  the  cover  along  line  IV-IV  in  Figure  2; 

3 
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Figures  5  and  6  are  cross-sectional  views 
through  part  of  the  cover  taken  along  lines  lV-IV 
and  Vi-VI  in  Figure  2  and  to  a  much  larger  scale; 

Figure  7  is  a  cross-sectional  view  similar  to 
Figure  6,  but  showing  the  cover  in  a  partially  flexed 
:ondition; 

Figure  8  is  a  cross-sectional  view  of  the 
:over  taken  along  line  VIII-VIII  in  Figure  2; 

Figure  9  is  a  fragmentary  isometric  view  of 
the  housing  in  the  same  direction  as  in  Figure  1 
and  to  a  much  larger  scale,  showing  the  housing 
with  terminals  located  in  passageways  of  the  hous- 
ing  and  with  conductors  assembled  into  the  hous- 
ing; 

Figures  1  0  to  1  3  are  cross-sectional  views  in 
side  elevation  of  the  housing  and  cover  showing 
different  stages  in  the  assembly  of  the  cover  onto 
the  housing; 

Figure  14  is  an  isometric  view  of  the  com- 
pletely  assembled  connector  of  the  first  embodi- 
ment; 

Figure  15  is  a  view  similar  to  Figure  2  of  a 
cover  according  to  a  second  emtodiment;  and 

Figure  16  is  a  view  similar  to  Figure  14  of  an 
assembled  connector  according  to  a  third  embodi- 
ment. 

In  a  first  embodiment,  shown  in  Figure  1,  a 
housing  10  for  an  electrical  connector  is  integrally 
formed  as  a  compact  substantially  flat  sided  ele- 
ment  having  a  plurality  of  passageways  12  for 
accommodating  electrical  terminals  as  will  be  de- 
scribed.  The  passageways  are  arranged  in  two 
banks  vertically  spaced  apart  by  a  wall  14  which 
extends  between  and  is  spaced  from  remote  sides 
16  of  the  housing.  The  passageways  12  of  each 
bank  are  separated  by  walls  18  which  extend  lat- 
erally  from  the  wall  14  between  a  mating  end  face 
20  to  a  remote  end  22  of  the  housing.  Each  wall  16 
extends  between  the  mating  end  face  20  and  an 
intermediate  position  24  towards  the  remote  end. 
As  a  result,  the  walls  16  define  closed-sided  parts 
of  the  passageways  12  extending  from  the  mating 
end  face  20  of  the  housing  and  parts  of  the  pas- 
sageways  rearwardly  of  the  walls  16  are  open- 
sided  to  the  remote  end  22.  Thus  the  open  sides  of 
the  passageway  parts  face  in  opposite  directions 
from  the  housing  from  one  bank  to  the  other.  The 
walls  18  between  position  24  and  the  remote  end 
22  of  the  housing,  i.e.  along  the  open-sided  pas- 
sageway  parts,  have  localized  outward  extensions 
26  which  are  spaced  both  from  the  closed-sided 
passageway  parts  and  from  the  remote  end  of  the 
housing  as  shown. 

Figure  2  shows  an  integral  one-piece  cover  28 
according  to  the  first  embodiment,  this  cover  being 
provided  for  covering  open  sides  of  the  open-sided 
parts  of  the  two  banks  of  passageways  of  the 

housing  as  will  be  described.  I  he  cover  is 
formed  from  any  suitable  insulating  material  to  pro- 
vide  the  required  rigidity  to  the  cover  when  in  use 
and  also  to  enable  it  to  be  flexed  as  required  and 

5  as  will  be  described.  The  cover  28  comprises  two 
cover  portions  30  each  of  which  extends  from  a 
free  edge  32  to  a  hinged  edge  34  (indicated  by  the 
chain  dotted  line  in  Figure  2).  As  molded,  the  cover 
portions  30  lie  in  the  same  plane  and  the  cover 

to  also  comprises  a  spine  portion  36  which  lies  be- 
tween  the  hinged  edges  34.  The  two  cover  portions 
are  hingedly  movable  from  the  position  shown  in 
Figure  2  into  a  position  in  which  they  face  one 
another  as  will  be  described  and  as  may  be  seen 

75  from  Figure  13.  Along  the  free  edge  of  each  cover 
portion,  there  are  provided  a  plurality  of  spaced 
apart  projections  38.  These  projections  extend  at 
an  angle  to  the  plane  of  the  cover  portion  so  as  to 
be  inclined  from  the  free  edge  towards  the  projec- 

20  tions  of  the  other  cover  portion  when  the  cover 
portions  face  one  another.  Each  cover  portion  is 
also  formed  with  apertures  40  which  are  spaced 
apart  in  a  direction  parallel  to  its  free  and  hinged 
edges  as  shown  by  Figure  2.  The  spacing  and  size 

25  of  the  projections  38  is  such  as  to  enable  them  to 
be  received  within  the  passageways  and  between 
the  walls  18  of  the  housing  10  and  the  size  and 
spacing  of  the  apertures  40  are  such  as  to  slidably 
receive  the  extensions  26  of  the  walls  1  8. 

30  A  rectangular  opening  42  is  formed  in  the 
spine  portion  36  for  passage  of  a  cable  into  the 
connector.  As  can  be  seen  from  Figure  2,  the 
opening  42  extends  the  full  width  of  the  spine 
portion  between  the  hinged  edges  34. 

35  The  cover  is  also  provided  with  a  device  for 
securing  the  cable  to  the  connector  as  it  emerges 
from  within  the  connector.  This  device  or  paddle  44 
is  formed  integrally  with  the  cover.  As  can  be  seen 
from  Figure  2,  the  paddle  in  the  molded  condition 

40  extends  substantially  normal  to  the  plane  of  the 
cover  portions.  The  paddle  lies  to  one  side  of  the 
opening  42  and  overlies  one  of  the  hinged  edges 
34  along  the  length  of  the  aperture  42  to  provide 
robustness  to  the  structure  of  the  paddle.  However, 

45  the  cover  is  molded  in  such  a  way  that  during 
flexing  of  the  cover  portions  30  relative  to  the  spine 
portion  36,  the  paddle  44  does  not  move  relative  to 
the  spine  portion  36  but  retains  its  position  normal 
to  the  spine  portion.  This  is  accomplished  in  mold- 

so  ing  by  providing  a  longitudinal  groove  46  along  the 
length  of  the  opening  42  between  the  paddle  and 
the  adjacent  cover  portion  30  to  ensure  that  the 
paddle  is  completely  disconnected  from  this  cover 
portion  across  the  corresponding  hinge  line  in- 

55  dicated  as  chain  dotted  by  reference  47  in  Figure 
5.  The  hinge  lines  coincide  with  the  hinged  edges 
34  and  are  provided  at  weakened  sections  of  the 
structure.  At  positions  beyond  each  end  of  the 
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jpening  42  the  paddle  44  is  thinner,  as  can  be 
;een  from  Figures  2  and  6,  in  that  it  is  stepped 
iway  from  the  adjacent  cover  portion  30  to  the 
rther  side  of  the  associated  hinge  line  47  so  as  not 
o  be  influenced  by  the  hinging  action  of  the  cover 
jortion  upon  the  spine  portion.  As  a  result,  and  as 
:an  be  seen  from  Figure  7,  when  the  hinge  por- 
ions  are  hinged  upon  the  spine  portion,  the  paddle 
14  remains  in  the  same  position,  i.e.  normal  to  the 
3lane  of  the  spine  portion  to  enable  a  cable  emerg- 
ng  from  the  opening  42  to  be  secured  to  the 
oaddle. 

The  cover  portions  30  are  sufficiently  wide 
Detween  the  hinged  and  free  edges  as  to  extend 
oeyond  the  remote  end  of  the  housing.  To  cover 
any  gap  between  the  cover  portions  and  rearwardly 
Df  the  remote  end  22  of  the  housing,  each  side 
3dge  48  of  the  cover  is  provided  with  a  flange 
structure  which  extends  normal  to  the  general 
olane  of  the  cover  in  its  molded  condition.  Each 
:lange  structure  comprises  a  flange  50  extending 
•rom  each  cover  portion  30.  These  flanges  are 
shaped  so  as  to  coact  with  the  underside  (as 
shown)  of  spine  portion  36  when  the  cover  portions 
are  folded  towards  each  other  in  the  assembled 
oondition  so  as  to  close  any  gap  between  the  cover 
aortions. 

In  addition,  one  of  the  cover  portions  is  pro- 
vided  with  a  weakened  section  extending  from  the 
opening  42  to  its  free  edge  32.  This  weakened 
section  is  provided  during  molding  to  provide  a 
rectilinear  thinner  molded  region  54  (see  Figure  8) 
which  extends  midway  between  the  two  side  edges 
48. 

In  use,  to  assemble  the  connector  onto  the 
conductors  of  a  cable,  the  cable  56  is  first  passed 
through  the  opening  42  before  the  insulated  con- 
ductor  wires  are  connected  into  terminals  carried 
by  the  housing.  These  terminals  58  (see  Figure  9) 
are  of  known  construction  and  have  insulation  dis- 
placement  portions  60  for  lateral  acceptance  of 
conductors  62  of  the  cable  while  displacing  the 
insulation  locally  from  the  conductor  so  as  to  make 
an  electrical  connection  between  the  conductor  and 
the  insulation  displacement  portions.  As  shown  in 
Figure  9,  the  terminals  are  disposed  within  the 
passageways  12  with  the  insulation  displacement 
portions  in  the  open  parts  of  the  passageways  to 
provide  accessabiiity  for  the  conductors  to  be  as- 
sembled  into  the  terminals.  In  addition,  each  termi- 
nal  includes  a  strain  relief  means  64  of  known 
construction  and  which  comprises  two  tabs  which 
are  folded  around  the  insulation  of  the  respective 
conductor  to  transmit  tensile  load  between  the  in- 
sulation  and  the  terminal.  The  other  end  of  each 
terminal  (not  shown)  is  housed  within  the  closed 
part  of  its  respective  passageway  and  is  a  pin 
receptacle  of  conventional  construction  for  elec- 

trical  connection  to  a  pin  in  a  DaseDoara  or  ai  a 
connecting  plane  of  some  electrical  apparatus  with 
which  the  connector  is  to  be  used.  The  pin  recep- 
tacle  may  be  of  a  structure  described  in  U.S. 

5  Patent  4,076,369  granted  February  28,  1978  in  the 
name  of  H.J.  Ostopovitch. 

When  the  conductors  are  connected  as  de- 
scribed  above  into  their  respective  terminals  and 
the  strain  relief  means  have  been  applied  to  the 

o  insulation  of  each  conductor,  then  the  cover  is 
drawn  along  the  cable  from  the  position  shown  in 
Figure  10  and  towards  the  housing  10  so  as  to  be 
assembled  onto  the  housing  for  covering  the  open 
parts  of  the  passageways.  In  Figures  10  to  13,  the 

5  terminals  58  and  strain  relief  means  64  are  omitted 
from  within  passageways  12  for  clarity. 

To  assemble  the  cover  onto  the  housing  10, 
one  of  the  cover  portions  30  is  first  located  in 
position  upon  its  respective  side  of  the  housing.  In 

>o  this  position,  as  shown  in  Figure  1  1  ,  the  one  cover 
portion  is  located  so  as  to  lie  across  the  open- 
sided  parts  of  one  bank  of  channels  with  its  projec- 
tions  38  extending  into  the  closed-sided  parts  of  its 
passageways  and  with  the  apertures  40  receiving 

25  the  wall  extensions  26  on  that  side  of  the  housing. 
A  slight  flexing  movement  of  the  cover  will  assem- 
ble  the  cover  portion  into  this  position  by  firstly 
locating  the  projections  38  into  the  closed-sided 
parts  of  the  passageways  and  then  urging  the 

30  apertures  over  the  extensions  26. 
In  this  position  the  spine  portion  36  of  the 

cover  extends  around  the  remote  end  of  the  hous- 
ing  with  the  cable  passing  through  the  opening  42 
and  the  other  cover  portion  lies  loosely  on  the 

35  other  side  of  the  housing  as  shown  by  Figure  1  1  . 
To  assemble  the  other  cover  portion  onto  the  hous- 
ing,  the  spine  portion  is  hingedly  moved  upon  the 
cover  portion  which  is  already  assembled  into  posi- 
tion  so  that  it  is  hinged  away  from  the  remote  end 

40  of  the  housing,  as  shown  in  Figure  11,  thereby 
drawing  the  other  and  unassembled  cover  portion 
rearwardly  of  the  housing  to  position  the  projec- 
tions  38  of  that  cover  portion  over  the  open-sided 
parts  of  the  other  bank  of  passageways.  The  unas- 

45  sembled  cover  portion  is  then  flexed  as  shown  in 
Figure  12  to  position  the  projections  38  through  the 
open  sides  of  the  respective  bank  of  channels.  The 
spine  portion  is  then  hingedly  moved  towards  the 
remote  end  of  the  housing  as  shown  by  Figure  13 

so  so  as  to  move  the  unassembled  cover  portion 
forwardly  of  the  housing  thereby  passing  the  pro- 
jections  38  into  the  closed-sided  parts  of  its  re- 
spective  passageways.  During  this  movement,  the 
downward  orientation  of  the  projections  38  provides 

55  a  camming  action  upon  the  respective  wall  16  of 
the  housing  thereby  drawing  the  free  edge  of  the 
other  cover  portion  downwardly  into  close  contact 
with  the  housing.  As  forward  movement  of  this 

5 
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cover  portion  proceeds,  it  is  returned  towards  its 
unflexed  state,  the  apertures  40  moving  forwardly 
into  alignment  with  the  wall  extensions  on  that  side 
of  the  housing,  to  permit  the  cover  portion  to  be 
urged  downwardly  so  as  to  position  the  apertures  5 
around  and  receive  the  extensions  26.  In  the  fin- 
ished  assembly  as  shown  in  Figures  13  and  14, 
both  of  the  cover  portions  lie  in  substantially  planar 
conditions  and  are  securely  held  to  the  two  sides 
of  the  housing  so  as  to  complete  the  assembled  io 
connector. 

It  has  been  found  that  the  cover  described 
above  provides  a  particularly  rigid  mounting  which 
is  easily  assembled  onto  its  housing  and  yet  is 
resistant  to  conscious  removal  thereby  rendering  ?s 
inadvertent  removal  substantially  impossible.  In 
fact,  it  has  been  found  that  the  cover  construction 
will  frustrate  any  manual  attempt  to  remove  it  with- 
out  the  assistance  of  some  appropriate  tool.  One 
simple  and  quick  method  of  removing  the  cover  is  20 
to  insert  a  thin  blade  under  one  of  the  cover 
portions  30  from  a  side  edge  48  to  one  side  or  the 
other  of  the  extensions  26.  The  thin  blade  must 
then  be  urged  along  the  tops  of  the  walls  between 
one  side  of  the  cover  and  the  housing  and  a  slight  25 
twisting  action  to  the  blade  will  effectively  raise  the 
apertured  part  of  that  cover  portion  away  from  the 
extensions  26  thereby  allowing  for  removal  of  that 
cover  portion  from  the  housing.  The  other  cover 
portion  is  then  easily  removed  by  urging  the  spine  30 
portion  of  the  cover  laterally  of  the  connector  hous- 
ing,  i.e.  downwardly  in  Figure  13.  This  action 
moves  the  apertures  40  of  the  other  cover  portion 
from  their  extensions  26  permitting  total  removal  of 
the  cover.  35 

Should  it  be  required  to  remove  the  cover 
completely  from  the  housing  and  cable  for  main- 
tenance  purposes,  the  weakened  section  54  may 
be  cut  with  a  cutting  edge  so  as  to  form  a  slit 
which  separates  the  one  cover  portion  into  two  40 
parts.  These  parts  may  be  flexed  apart  (as  shown 
in  chain-dotted  outline  in  Figure  8)  so  as  to  widen 
the  slit  thereby  enabling  the  cable  to  pass  through 
the  widened  slit  from  the  opening  42  thus  allowing 
the  cover  to  be  removed.  The  same  or  a  similar  45 
cover  with  the  weakened  section  cut  to  form  a  slit 
may  be  refitted  onto  the  housing  and  around  the 
cable  by  following  the  reverse  procedure.  Thus  the 
cable  does  not  require  to  be  disconnected  and 
reconnected  to  the  housing  during  the  complete  so 
removal  and  replacement  of  covers. 

A  cover  according  to  the  first  embodiment  has 
only  a  single  component  as  distinct  from  two  small- 
er  components  used  in  the  prior  art  constructions. 
It  will  be  appreciated  that  such  smaller  components  55 
are  more  difficult  to  handle  manually  and  operation 
of  their  small  latches  requires  a  particular  manual 
dexterity.  In  addition,  because  of  its  design,  the 

cover  of  the  first  embodiment  may  be  made  by  a 
simple  molding  operation.  Further,  the  use  of  the 
paddle  44  does  not  significantly  increase  the  dif- 
ficulty  or  complexity  of  molding  a  single  one-piece 
cover  which  provides  for  flexible  movement  of  the 
cover  portions  while  the  paddle  remains  in  its  re- 
quired  position  of  orientation. 

In  a  second  embodiment  shown  in  Figure  15, 
an  integral  one-piece  cover  70  is  of  similar  con- 
struction  to  that  described  in  the  first  embodiment 
except  that  instead  of  having  a  weakened  section 
as  in  the  first  emtodiment,  the  cover  70  is  molded 
with  a  slit  72  extending  across  one  cover  portion 
between  the  opening  42  and  its  free  edge  32  so 
that  this  particular  cover  portion  is  in  fact  molded 
into  two  parts  separated  by  the  slit.  As  shown  in 
chain-dotted  outline  in  Figure  15,  the  two  parts  of 
the  cover  portion  may  be  flexed  to  widen  the  slit 
and  accept  a  cable  into  opening  42. 

The  cover  70  may  be  assembled  onto  the 
housing  after  the  cable  is  connected  to  the  hous- 
ing.  Its  method  of  assembly  is  substantially  the 
same  as  that  described  above  with  regard  to  a 
replacement  cover  in  the  first  embodiment.  The 
position  of  the  slit  72  is  such  that  the  two  parts  of 
the  cover  portion  bordering  the  slit  oppose  each 
other  along  the  top  of  one  of  the  walls  18  of  the 
housing. 

In  a  third  embodiment,  a  cover  for  a  connector 
housing  is  of  similar  construction  to  that  described 
in  the  first  embodiment  except  that  the  cover  of  the 
third  embodiment  is  not  provided  with  an  opening 
42  for  acceptance  of  cable.  Instead,  as  shown  by 
Figure  16,  the  cover  74  is  formed  with  its  flanges 
50  and  52  at  one  side  edge  48  of  the  cover 
removed  or  substantially  removed  to  form  an  open- 
ing  for  passage  of  the  cable  56  laterally  of  the 
connector.  Thus  with  the  cover  74  mounted  in 
position  upon  the  housing  10,  the  opening  faces  in 
a  direction  parallel  to  the  hinged  edges  of  the 
cover  portions  with  the  cable  projecting  laterally. 
With  this  construction,  the  conductors  of  the  cable 
are  assembled  into  the  housing  terminals  before 
the  cover  is  assembled  onto  the  housing. 

Claims 

1.  A  cover  of  insulating  material  for  covering 
the  open  sides  of  open-sided  parts  of  two  banks  of 
passageways  on  opposite  sides  of  an  electrical 
connector  housing,  the  open  sides  facing  in  op- 
posite  directions  from  one  bank  to  the  other,  char- 
acterized  in  that  the  cover  (28,70,74),  being  of 
integral  one-piece  consruction,  comprises  two  gen- 
erally  planar  cover  portions  (30)  for  closing  the 
open  sides  of  the  open-sided  parts  of  the  passage- 
ways  (12),  the  cover  portions  hingedly  movable 
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towards  and  away  from  one  another  along  a  hinged 
3dge  (34)  of  each  cover  portion  with  each  cover 
oortion  extending  from  its  hinged  edge  to  a  free 
3dge  (32),  the  hinging  movement  being  into  and 
out  of  positions  in  which  the  cover  portions  face 
one  another,  and  in  which:- 
3ach  cover  portion  is  resiliently  flexible,  is  formed 
along  its  free  edge  (32)  with  spaced  apart  projec- 
tions  (38)  for  engagement  with  closed-sided  parts 
of  the  passageways  of  the  housing,  and  between 
ts  edges  (32,34)  is  formed  with  apertures  (40) 
spaced  apart  in  a  direction  parallel  to  its  edges  for 
-eceiving  extensions  (26)  of  passageway  defining 
/vails  (18)  of  the  housing;  and 
with  the  cover  portions  facing  one  another,  the 
oover  provides  an  opening  (42)  for  passage  of  a 
sable  between  the  cover  portions. 

2.  A  cover  according  to  claim  1  characterized 
in  that  it  is  provided  with  a  spine  portion  (36)  which 
is  disposed  intermediate  the  two  cover  portions 
(30)  with  the  spine  portion  having  two  remote 
edges  to  which  the  hinged  edges  of  the  cover 
portions  are  hingedly  connected. 

3.  A  cover  according  to  claim  2  characterized 
in  that  the  opening  (42)  for  passage  of  the  cable  is 
defined  through  the  spine  portion  (36)  and  one  of 
the  cover  portions  (30)  is  provided  with  a  weakened 
section  (54)  extending  from  the  opening  to  its  free 
edge  (32)  to  enable  said  one  cover  portion  to  be 
separated  along  said  weakened  section  to  form  a 
slit  and  two  parts  of  the  cover  portion  separated  by 
the  slit  which  may  be  widened  by  resilient  flexing 
of  said  two  parts  to  accept  a  cable  and  allow  it  to 
be  positioned  through  the  opening. 

4.  A  cover  according  to  claim  2  characterized 
in  having  the  opening  (42)  for  passage  of  the  cable 
defined  through  the  spine  portion  (36)  and  one  of 
the  cover  portions  is  provided  with  a  slit  (72)  ex- 
tending  from  the  opening  to  its  free  edge  (32)  to 
form  the  one  cover  portion  into  two  parts  separated 
by  the  slit  which  may  be  widened  by  resilient 
flexing  of  the  parts  of  said  one  cover  portion  flank- 
ing  the  slit  to  accept  a  cable  and  allow  it  to  be 
positioned  through  the  opening. 

5.  A  cover  according  to  claim  1  characterized 
in  that  with  the  cover  portions  (30)  facing  one 
another,  said  opening  is  formed  in  the  vicinity  of 
the  hinged  edges  (34)  between  side  edges  of  the 
cover  portions  which  extend  between  the  free  and 
hinged  edges  so  that  the  opening  faces  in  a  direc- 
tion  parallel  to  the  hinged  edges. 

6.  A  cover  according  to  any  of  claims  1  ,  2  and 
3  characterized  in  that  the  projections  (38)  of  each 
cover  portion  (30)  are  oriented  so  as  to  be  inclined 
from  the  free  edge  (32)  towards  the  projections 
(38)  of  the  other  cover  portion  when  the  cover 
portions  face  one  another. 

7.  A  cover  according  to  claim  l  cnaracterizea 
in  that  the  cover  portions  (30)  are  directly  hingedly 
connected'  together  at  their  hinged  edges  (34)  and 
the  cover  portions  are  also  flexible  towards  their 

5  hinged  edges. 
8.  An  electrical  connector  comprising  a  housing 

and  a  cover  of  insulating  material  in  which:- 
the  housing  (10)  is  formed  with  two  planar  banks  of 
passageways  (12)  on  two  opposite  sides  of  the 

fo  housing,  the  passageways  extending  from  a  mating 
end  face  (20)  to  a  remote  end  (22)  of  the  housing 
and  formed  with  open-sided  parts  of  the  passage- 
ways  which  extend  from  the  remote  end  of  the 
housing,  the  open  sides  of  the  open-sided  parts  of 

w  the  passageways  facing  in  opposite  directions  from 
the  housing  from  one  bank  to  the  other,  the  pas- 
sageways  also  formed  with  closed-sided  parts  ex- 
tending  from  the  open-sided  parts  to  the  mating 
end  face  of  the  housing; 

20  the  housing  has  walls  (18)  separating  the  passage- 
ways  (12)  of  each  bank  with  the  walls  of  the  banks 
of  passageways  having  localized  extensions  (26) 
which  are  spaced  both  from  the  closed-sided  parts 
of  the  passageways  and  from  the  remote  end  of 

25  the  housing  to  locally  increase  the  height  of  the 
walls  along  the  open-sided  channel  parts; 
characterized  in  that  the  cover  (28,70,74)  is  an 
integral  one-piece  structure  with  two  generally 
planar  cover  portions  (30)  hingedly  movable  to- 

30  wards  and  away  from  one  another  along  a  hinged 
edge  (34)  of  each  cover  portion  with  each  cover 
portion  extending  from  its  hinged  edge  to  a  free 
edge  (32),  the  hinging  movement  being  into  and 
out  of  positions  in  which  the  cover  portions  face 

35  one  another,  and  in  which:- 
each  cover  portion  (30)  is  resiliently  flexible,  is 
formed  along  its  free  edge  with  spaced  apart  pro- 
jections  (38)  for  engagement  within  closed-sided 
parts  of  the  passageways  (12)  of  the  housing  and 

40  between  its  edges  (32,34)  is  formed  with  apertures 
(40)  spaced  apart  in  a  direction  parallel  to  its  edges 
for  receiving  the  localized  extensions  (26)  of  the 
walls  (18)  of  the  housing;  and 
with  the  cover  portions  (30)  facing  one  another,  the 

45  cover  provides  an  opening  (42)  for  passage  of  a 
cable  between  the  cover  portions; 
the  cover  mountable  upon  the  housing  by  covering 
the  open  sides  of  one  bank  of  passageways  with 
one  cover  portion,  the  projections  (38)  of  which  are 

so  located  within  the  closed-sided  parts  of  the  pas- 
sageways  (12)  of  said  one  bank,  and  the  apertures 
(40)  of  which  receive  the  localized  extensions  (26) 
of  the  walls  (18)  of  said  one  bank  of  passageways, 
and  with  the  cover  extending  around  the  remote 

55  end  (22)  of  the  housing,  hingedly  moving  the  other 
cover  portion  towards  the  open  sides  of  the  other 
bank  of  passageways  whtle  resiliently  flexing  the 
other  cover  portion  to  position  its  projections  (38) 

7 
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nto  the  open  sides  of  the  passageways,  and  then 
causing  the  other  cover  portion  to  return  to  its 
jnflexed  state  while  sliding  its  projections  into  the 
associated  closed-sided  parts  of  the  passageways 
and  moving  its  apertures  (40)  around  the  exten- 
sions  (26)  on  the  associated  walls  (1  8)  of  the  other 
sank  of  passageways. 

9.  A  connector  according  to  claim  8  character- 
zed  in  that  the  cover  is  provided  with  a  spine 
Dortion  (36)  disposed  intermediate  the  two  cover 
oortions  (30)  with  the  spine  portion  having  two 
'emote  edges  to  which  the  hinged  edges  (34)  of 
:he  cover  portions  are  hingedly  connected,  the 
spine  portion  located  outwardly  of  the  remote  end 
@22)  of  the  housing  and  away  from  the  mating  end 
Face  (20)  with  the  cover  mounted  upon  the  housing. 

1  0.  A  connector  according  to  claim  9  character- 
ized  in  that  the  cover  is  mountabie  upon  the  hous- 
ing  with  the  one  cover  portion  (30)  mounted  upon 
the  housing  and  with  the  spine  portion  (36)  hin- 
gedly  positioned  upon  said  one  cover  portion  away 
from  the  remote  end  (22)  of  the  housing  to  move 
the  other  cover  portion  (30)  rearwardly  in  the  direc- 
tion  of  said  remote  end,  by  flexing  the  other  cover 
portion  to  position  its  projections  (38)  within  the 
open-sided  parts  of  the  corresponding  bank  of  pas- 
sageways,  the  spine  part  then  being  hingedly  mov- 
able  towards  the  remote  end  of  the  housing  to 
move  the  other  cover  portion  forwardly  while  mov- 
ing  its  projections  (38)  along  the  passageways  (12) 
and  into  the  closed-sided  parts  of  the  passageways 
and  its  apertures  (40)  around  the  corresponding 
wall  extensions  (26)  during  release  of  the  other 
cover  portion  from  its  flexed  condition. 

11.  A  connector  according  to  claim  10  char- 
acterized  in  that  the  opening  (42)  for  passage  of 
the  cable  is  defined  through  the  spine  portion  and 
one  of  the  cover  portions  is  provided  with  a  weak- 
ened  section  (54)  extending  from  the  opening  to  its 
free  edge  (32)  to  enable  said  one  cover  portion  to 
be  separated  along  said  weakened  section  to  form 
a  slit  and  two  parts  of  the  cover  portion  separated 
by  the  slit  which  may  be  widened  by  resilient 
flexing  of  said  two  parts  to  accept  a  cable  and 
position  it  through  the  opening. 

12.  A  connector  according  to  claim  10  char- 
acterized  in  that  the  opening  (42)  for  passage  of 
the  cable  is  defined  through  the  spine  portion  and 
one  of  the  cover  portions  is  provided  with  a  slit  (72) 
extending  from  the  opening  to  the  free  edge  (32)  of 
the  cover  portion  to  form  said  cover  portion  into 
two  parts  separated  by  the  slit  which  may  be 
widened  by  resilient  flexing  of  the  parts  flanking  the 
slit  to  accept  a  cable  and  allow  it  to  be  positioned 
through  the  opening. 

13.  A  connector  according  to  claim  8  character- 
ized  in  that,  with  the  cover  portions  (30)  facing  one 
another,  said  opening  is  formed  in  the  vicinity  of 

the  hinged  edges  (34)  between  side  edges  ot  the 
cover  portions,  these  said  edges  extending  be- 
tween  the  free  and  hinged  edges  so  that  said 
opening  faces  in  a  direction  parallel  to  the  hinged 

5  edges. 
14.  A  connector  according  to  either  of  claims  8 

and  9  characterized  in  that  the  projections  (38)  of 
each  cover  portion  are  oriented  so  as  to  be  inclined 
from  the  free  edge  (32)  towards  the  projections 

ro  (38)  on  the  other  cover  portion  when  the  cover  is 
mounted  upon  the  housing  so  as  to  assist  in  locat- 
ing  the  projections  into  the  closed-sided  channel 
parts. 

15.  A  method  of  securing  a  cover  onto  an 
w  electrical  connector  housing  characterized  in  com- 

prising:- 
providing  an  integral  one-piece  cover  (28,70,74) 
comprising  two  generally  planar  and  resiliently 
flexible  cover  portions  (30)  hingedly  movable  to- 

20  wards  and  away  from  one  another  along  a  hinged 
edge  (34)  of  each  cover  portion  with  each  cover 
portion  extending  from  its  hinged  edge  to  a  free 
edge  (32); 
locating  one  cover  portion  in  position  to  close  the 

25  open  sides  of  open-sided  parts  of  passageways 
(12)  of  one  of  two  planar  banks  of  passageways 
which  extend  along  opposite  sides  of  the  housing 
from  a  mating  end  face  (20)  to  a  remote  end  (22) 
of  the  housing  with  the  open-sided  parts  of  the 

30  passageways  disposed  towards  the  remote  end 
(22)  and  the  closed-sided  parts  of  the  passageways 
disposed  towards  the  mating  end  face  of  the  hous- 
ing,  the  one  cover  portion  (30)  located  in  position 
with  projections  (38)  formed  along  the  free  edge  of 

35  the  cover  portion  extending  into  the  closed-sided 
parts  of  the  passageways  of  said  one  bank  and 
apertures  (40)  formed  in  the  one  cover  portion 
disposed  around  extensions  (26)  of  passageway 
defining  walls  (18)  of  the  housing;  and 

40  then,  with  the  cover  extending  around  the  remote 
end  of  the  housing  and  with  the  other  cover  portion 
facing  the  open  sides  of  the  other  planar  bank  of 
passageways,  locating  the  other  cover  portion  in 
position  to  close  the  open  sides  of  the  open-sided 

45  parts  of  the  passageways  of  the  other  bank  by:- 
a)  resiliently  flexing  the  other  cover  portion 

to  dispose  projections  (38)  along  its  free  edge 
through  the  open  sides  of  said  other  bank  of  pas- 
sageways  (12);  and  then 

50  b)  returning  the  other  cover  portion  towards 
its  unflexed  state  while  sliding  its  projections  (38) 
into  the  corresponding  closed-sided  parts  of  the 
passageways  and  simultaneously  moving  a  flexed 
apertured  region  of  the  other  cover  portion  towards 

55  the  associated  open-sided  parts  of  the  passage- 
ways  to  dispose  apertures  (40)  in  said  region  ar- 

8 
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ound  extensions  (26)  of  passageway  defining  walls 
(18)  of  the  housing. 

16.  A  method  according  to  claim  15  character- 
ized  in  that  resilient  flexing  of  said  other  cover  5 
portion  is  accompanied  by  hingedly  positioning  a 
spine  portion  (36)  of  the  cover  which  lies  intermedi- 
ate  the  cover  portions,  away  from  the  remote  end 
(22)  of  the  housing  to  locate  the  hinged  edge  (34) 
of  the  other  cover  portion  away  from  the  remote  10 
end  of  the  housing;  and 
returning  the  other  cover  portion  to  its  unflexed 
state  while  moving  its  hinged  edge  (34)  to  a  for- 
ward  position  towards  the  remote  end  of  the  hous- 
ing  by  hingedly  moving  the  spine  portion  towards  75 
the  remote  end  of  the  housing. 
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