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Latch  arm  for  electrical  connector  housing. 

and  lower  (54)  legs,  with  the  bight  section  (50)  joined 
to  the  middle  of  the  latch  arm  (30)  by  a  cross- 
shaped  rib  section  (58).  The  horizontal  rib  compo- 
nent  (60)  joins  to  the  bight  section  (50)  midway 
between  the  legs  (52,54)  and  is  able  to  locally  elas- 
tically  deform  the  bight  section  (50)  inwardly  at  the 
rearward  edge  (64)  thereof  and  outwardly  at  the 
forward  edge  (66)  thereof,  during  latch  arm  deflec- 
tion.  The  latch  arms  (30)  can  have  rearward  portions 
(42)  deflectable  inwardly  toward  the  housing  sides 
(24)  to  enable  delatching  and  unmating. 

@  A  connector  housing  (10)  molded  of  plastic  in- 
cludes  a  pair  of  latch  arms  (30)  along  sides  (24) 
thereof  which  extend  forwardly  to  latch  with  cor- 
responding  latching  means  of  a  housing  of  a  mating 
connector,  during  connector  mating.  Each  latch  arm 
(30)  is  joined  integrally  to  the  respective  housing 
side  (24)  by  a  hinge  joint  (32)  adapted  to  permit 
flexing  during  deflection  of  the  latch  arm  (30)  during 
mating  and  unmating.  The  hinge  joint  (32)  includes  a 
bight  section  (50)  spaced  from  the  housing  side  (24) 
and  joined  thereto  by  a  pair  of  parallel  upper  (52) 
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is  deflectable  inwardly  about  the  vertical  hinge  axis 
to  urge  the  forward  arm  portion  outwardly;  thus  the 
pair  of  gripping  portions  of  the  pair  of  latch  arms 
can  be  gripped  by  a  person  and  urged  toward  each 

5  other  to  unmate  the  connectors. 
The  hinge  joint  for  each  latch  arm  comprises  a 

pair  of  vertically  spaced  parallel  legs  coextending 
outwardly  a  short  distance  from  the  side  surface  of 
the  housing  to  a  bight  section  joined  integrally  to 

w  each  leg  and  spaced  outwardly  from  the  housing 
side;  each  leg  is  essentially  a  thin  web  having  a 
substantial  horizontal  forward/rearward  dimension. 
Extending  between  and  integrally  joining  the  verti- 
cal  bight  section  to  about  the  middle  of  the  latch 

75  arm  spaced  outwardly  therefrom,  is  a  rib  section 
having  at  least  a  horizontal  rib  component,  and 
preferably  having  intersecting  vertical  and  horizon- 
tal  components  defining  a  cross-shaped  rib  cross- 
section.  The  legs  allow  flexure  of  the  bight  section, 

20  permitting  it  to  deform  slightly  about  the  hinge  axis 
sufficiently  to  allow  deflection  of  the  latch  arm  for 
latching  and  delatching;  the  horizontal  rib  compo- 
nent  slightly  elastically  deforms  the  center  of  the 
bight  section  intermediate  the  spaced  legs. 

25  The  present  invention  provides  an  integral 
hinge  joint  for  each  latch  arm  of  a  connector  hous- 
ing  which  is  capable  of  flexure  to  allow  deflection 
of  the  latch  arm  during  mating  and  unmating  of  the 
connector  with  a  mating  connector. 

30  Such  a  hinge  joint  resists  stress  and  torque 
and  is  durable  over  many  cycles  of  latch  arm 
deflection,  allowing  many  cycles  of  connector  mat- 
ing  and  unmating. 

Such  a  hinge  is  moldable  as  an  integral  portion 
35  of  a  plastic  connector  housing  in  a  two-draw  mold- 

ing  process. 
An  embodiment  of  the  improved  integral  flexi- 

ble  hinge  joint  will  now  be  described  with  respect 
to  the  accompanying  drawings,  in  which: 

40  FIGURE  1  is  a  perspective  view  of  a  connector 
housing  having  a  pair  of  latch  arms  joined  there- 
to  by  hinge  joints  of  the  present  invention,  with  a 
mating  connector  housing  spaced  therefrom; 
FIGURES  2A  and  2B  are  enlarged  longitudinal 

45  part  section  views  of  the  mating  connectors  of 
Figure  1  showing  latching  of  a  latch  arm  during 
connector  mating,  with  Figure  2A  taken  along 
lines  2A-2A  of  Figure  1  ; 
FIGURE  3  is  a  part  perspective  view  of  a  latch 

so  arm  of  Figure  1  broken  away  from  the  housing 
to  expose  the  hinge  joint  of  the  present  inven- 
tion;  and 
FIGURES  4  and  5  are  enlarged  cross-section 
views  of  the  hinge  joint  of  Figure  3,  with  Figure 

55  4  taken  along  lines  4-4  of  Figure  1  and  Figure  5 
taken  along  lines  5-5  of  Figure  4. 

Figures  1  ,  2A  and  2B  illustrate  a  pair  of  dielec- 
tric  housings  10,70  for  a  pair  of  electrical  connector 

This  relates  to  the  field  of  electrical  connectors 
and  more  particularly  to  connector  housings. 

Housings  for  certain  electrical  connectors  are 
molded  from  dielectric  plastic  material  and  are 
intended  to  be  secured  to  mating  connector  hous- 
ings  when  the  connectors  have  been  moved  to- 
gether  in  a  mated  condition,  in  which  the  respec- 
tive  arrays  of  electrical  contacts  are  mated  to  com- 
plete  electrical  connections.  In  some  of  these  con- 
nectors,  hardware  is  fastened  to  the  respective 
housings  to  secure  them  together  in  their  mated 
condition,  but  it  is  desirable  that  the  housings  have 
an  integral  latching  means.  Integrally  molded  latch 
arms  are  known,  in  which  a  pair  of  latch  arms  are 
disposed  along  opposed  sides  of  the  housing  of 
one  of  the  connectors  and  extend  forwardly  to 
latchingly  engage  corresponding  latching  surfaces 
of  the  housing  of  the  other  connector,  when  the 
connectors  are  moved  together  into  a  mated  con- 
dition. 

Latch  arms  used  for  securing  connectors  to- 
gether  are  known  in  U.S.  Patent  No.  4,867,700.  The 
latch  arms  include  rearward  portions  which  are 
deflectable  to  unlatch  the  latch  arms  when  it  is 
desired  to  separate  and  unmate  the  connectors,  in 
which  case  the  latch  arms  can  be  said  to  be 
hingedly  joined  to  the  housing.  Such  latch  arms  are 
subjected  to  stress  and  torque  during  mating  and 
unmating  of  the  connectors,  and  the  hinge  joint 
must  be  rugged  and  durable  to  withstand  many 
cycles  of  mating  and  unmating,  especially  taking 
into  consideration  that  the  hinge  joint  is  molded  of 
plastic  material  which  can  commonly  lose  strength 
over  time  when  worked  and  subjected  to  tempera- 
ture  cycling  as  well. 

It  is  desired  to  provide  a  hinge  joint  for  latch 
arms  of  connector  housings  which  is  designed  to 
resist  stress  and  torque  and  yet  be  flexible  to  allow 
many  cycles  of  deflection  of  the  latch  arm. 

The  present  invention  is  a  hinge  joint  for  joining 
a  latch  arm  to  an  outer  surface  of  a  plastic  connec- 
tor  housing,  with  the  latch  arm  extending  forwardly 
from  the  hinge  joint  to  a  latching  means  at  the 
forward  end  adapted  to  latchingly  engage  a  cor- 
responding  latching  means  of  a  mating  connector 
housing,  and  a  gripping  portion  extending  rearwar- 
dly  from  the  hinge  joint  to  an  inwardly  deflectable 
portion  for  delatching  the  forward  latching  means 
for  connector  unmating,  the  latch  arm  commonly 
used  as  an  opposed  pair  each  on  one  of  the 
opposed  sides  of  the  housing.  Each  hinge  joint 
defines  a  vertical  hinge  axis  with  the  forward  arm 
portion  deflectable  outwardly  away  from  the  re- 
spective  housing  side  while  riding  over  a  corre- 
sponding  portion  of  the  mating  connector  housing 
forwardly  of  the  respective  corresponding  latching 
means  thereof  just  prior  to  latching,  or  during  de- 
latching.  Correspondingly  the  rearward  arm  portion 
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assemblies.  Housings  10,70  are  molded  of  plastic 
material  such  as  glass-filled  polyester  and  are 
shaped  and  dimensioned  to  be  matable,  with  hous- 
ing  10  having  a  forward  plug  portion  12  shaped  to 
be  received  into  a  corresponding  large  cavity  72  of 
housing  70,  so  that  mating  face  14  of  housing  10  is 
disposed  proximate  the  reduced-dimension  rear- 
ward  portion  74  of  cavity  72.  Shown  along  mating 
face  14  are  a  plurality  of  passageways  16  within 
which  are  housed  respective  contact  sections  of 
terminal  means  (not  shown)  secured  within  housing 
10,  to  mate  with  corresponding  contact  means  (not 
shown)  secured  within  housing  70  upon  connector 
mating.  Housing  10  has  a  rear  face  18,  wide  and 
flat  upper  and  lower  outer  surfaces  20,22  and  low 
profile  sides  24,26.  Mating  housing  70  has  a  lead- 
ing  end  78,  wide  and  flat  upper  and  lower  outer 
surfaces  80,82,  low  profile  sides  84,86  and  rear 
face  88;  mating  housing  70  is  also  shown  having  a 
pair  of  right-angled  mounting  flanges  90  for  being 
secured  to  a  printed  circuit  board  (not  shown)  in 
either  a  horizontal  or  a  vertical  orientation.  Hous- 
ings  10,70  as  shown  have  a  low  profile  and  are 
especially  suitable  for  use  as  connectors  for  con- 
necting  a  terminated  flat  power  cable  to  a  printed 
circuit  board. 

A  pair  of  latch  arms  30  are  joined  integrally  to 
sides  24,26  of  housing  10  at  respective  flexible 
integral  hinge  joints  32  located  approximately  mid- 
way  along  the  latch  arms.  Each  latch  arm  30  in- 
cludes  a  forward  portion  34  concluding  in  a  free 
end  36  having  a  latching  projection  38  extending 
toward  housing  sides  24,26  defining  a  latching  sur- 
face  40  facing  rearwardly  and  preferably  angled 
slightly  outwardly  as  seen  in  Figure  2A.  Housing  70 
includes  a  pair  of  latching  recesses  92  along  sides 
84,86  defining  corresponding  latching  surfaces  94 
facing  rearwardly  and  angled  slightly  inwardly; 
latching  recesses  92  are  adapted  to  receive 
thereinto  latching  projections  38.  Latch  arms  30 
further  include  rearward  portions  42  extending  rear- 
wardly  from  hinge  joints  32,  adapted  to  be  gripped. 

During  mating  of  the  connectors,  latch  arms  30 
are  deflected  slightly  outwardly  as  latching  projec- 
tions  38  ride  over  portions  96  of  housing  sides 
84,86  forwardly  of  latching  recesses  92;  upon  mat- 
ing,  latching  projections  38  enter  latching  recesses 
92  with  latching  surfaces  40  latching  behind  cor- 
responding  latching  surfaces  94.  The  slight  angle 
of  the  latching  surfaces  40,94  provides  resistance 
to  inadvertent  delatching  during  stress  and  vibra- 
tion  when  the  connectors  are  in  their  mated  con- 
dition  by  tending  to  hold  latch  arms  30  toward  the 
sides  84,86  of  housing  70.  The  connector-proxi- 
mate  portion  of  latch  arm  free  ends  36  preferably 
includes  an  angled  surface  portion  44  to  engage 
corresponding  portions  of  leading  end  78  of  hous- 
ing  70  and  bear  thereagainst  to  initiate  deflection  of 

latch  arms  30  outwardly.  During  unmating,  rearward 
latch  arm  portions  42  are  adapted  to  be  urged 
toward  each  other,  rotating  latch  arms  30  about 
their  respective  hinge  joints  to  delatch  latching 

5  projections  38  from  recesses  92,  whereupon  hous- 
ing  10  may  be  moved  rearwardly  and  away  from 
housing  70. 

Hinge  joint  32  is  shown  in  particular  detail  in 
Figures  3  to  5  and  is  capable  of  flexure  during 

10  latch  arm  deflection.  Hinge  joint  32  includes  a  bight 
section  50  joined  to  housing  side  24  by  upper  and 
lower  legs  52,54  spaced  vertically  apart  and  creat- 
ing  a  relief  area  56  between  bight  section  50  and 
housing  side  24.  A  rib  section  58  at  least  has  a 

75  horizontal  rib  component  60  and  preferably  also  a 
vertical  rib  component  62  which  intersect  to  pro- 
vide  rib  section  58  with  a  cross-shaped  cross- 
section.  Horizontal  rib  component  60  is  joined  to 
bight  section  50  across  the  outwardly  facing  sur- 

20  face  thereof  midway  between  upper  and  lower  legs 
52,54;  upon  deflection  of  latch  arm  30  in  the  hori- 
zontal  plane,  horizontal  rib  component  60  elas- 
tically  deforms  the  central  portion  of  bight  section 
50  into  relief  area  56  along  the  first  or  rearward 

25  edge  64  of  bight  section  50  and  away  from  relief 
area  56  along  the  second  or  forward  edge  66 
thereof.  Vertical  rib  component  62  provides  sub- 
stantial  strength  to  rib  section  58  and  bight  section 
50  to  enable  long-term  resistance  to  stress  and 

30  torque.  Rearward  latch  arm  portion  42  may  prefer- 
ably  be  provided  with  inwardly  directed  projections 
68  adapted  to  engage  housing  sides  24,26  to  limit 
the  extent  of  deflection  during  unmating,  as  anti- 
overtress  mechanisms. 

35  Those  skilled  in  the  art  may  make  modifica- 
tions  to  the  specific  embodiment  disclosed 
hereinabove,  which  would  be  within  the  spirit  of  the 
invention  and  the  scope  of  the  claims. 

40 
Claims 

1  .  A  hinge  joint  (32)  for  joining  a  deflectable  section 
(30)  integrally  to  a  plastic  article  (10),  the  plastic 

45  article  including  a  surface  portion  (24,26)  along 
which  the  hinge  joint  (32)  is  located  and  the  deflec- 
table  section  (30)  being  deflectable  relatively  to- 
ward  and  away  from  the  surface  portion  (24,26)  by 
being  rotated  about  the  hinge  joint  (32),  character- 

so  ized  in  that: 
the  hinge  joint  (32)  includes  a  bight  section  (50) 
joined  integrally  to  said  surface  portion  (24,26)  at  a 
pair  of  spaced  joints  (52,54)  and  extending  over  a 
relief  area  portion  (56)  of  said  surface  portion 

55  (24,26)  between  said  spaced  joints  (52,54),  said 
bight  section  (50)  defining  a  first  free  edge  (64)  and 
a  second  free  edge  (66)  spaced  from  said  first  free 
edge  (64);  and 
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(52,54)  and  defining  a  first  free  edge  (64)  and  a 
second  free  edge  (66)  spaced  from  said  first  free 
edge  (64),  and  means  (58)  joining  said  bight  sec- 
tion  (50)  to  said  latch  arm  (30)  about  midway 

5  between  said  pair  of  spaced  joints  (52,54),  said 
joining  means  (58)  at  least  joining  said  latch  arm 
(30)  to  said  bight  section  (50)  proximate  said  first 
free  edge  (64)  of  said  bight  section  (50)  and  proxi- 
mate  said  second  free  edge  (66)  thereof,  whereby 

w  upon  deflection  of  each  said  latch  arm  (30)  relative 
to  said  housing  (10),  the  respective  said  bight 
section  (50)  is  flexible  by  being  adapted  to  be 
locally  elastically  deformed  by  said  joining  means 
(58)  relatively  toward  the  respective  said  housing 

75  side  (24,26)  at  one  of  said  first  (64)  and  second 
(66)  free  edges  and  relatively  away  therefrom  at 
the  other  of  said  first  (64)  and  second  (66)  free 
edges. 
7.  A  connector  housing  (10)  as  set  forth  in  claim  6 

20  further  characterized  in  that  said  latch  arms  (30,30) 
include  rearward  portions  (42)  extending  rearwardly 
from  respective  said  hinge  joints  (32,32)  to  define  a 
pair  of  inwardly  deflectable  latch  arm  portions  en- 
abling  delatching  and  unmating  of  said  connector 

25  housing  (10)  from  said  corresponding  connector 
housing  (70). 
8.  A  connector  housing  (10)  as  set  forth  in  either  of 
claims  6  or  7  further  characterized  in  that  said 
spaced  joints  (52,54)  comprise  respective  leg  sec- 

30  tions  (52,54)  extending  between  said  housing  (10) 
and  said  bight  section  (50). 
9.  A  connector  housing  (10)  as  set  forth  in  any  of 
claims  6  to  8  further  characterized  in  that  said 
joining  means  (58)  comprises  a  rib  section  (58) 

35  joining  said  latch  arm  (30)  to  said  first  (64)  and 
second  (66)  free  edges  and  having  at  least  a  first 
rib  component  (60)  joined  to  said  bight  section  (50) 
substantially  parallel  to  said  leg  sections  (52,54) 
and  midway  therebetween  and  extending  from 

40  proximate  said  first  edge  (64)  to  proximate  said 
second  edge  (66). 
10.  A  connector  housing  (10)  as  set  forth  in  claim  9 
further  characterized  in  that  said  rib  section  (58) 
includes  a  second  rib  component  (62)  perpendicu- 

45  lar  to  said  first  rib  component  (60)  and  joining  said 
latch  arm  (30)  and  said  bight  section  (50),  whereby 
said  rib  section  (58)  has  a  cross-shaped  cross- 
section. 

means  (58)  joining  said  bight  section  (50)  to  said 
deflectable  section  (30)  about  midway  between 
said  pair  of  spaced  joints  (52,54),  said  joining 
means  (58)  at  least  joining  said  deflectable  section 
(30)  to  said  bight  section  (50)  proximate  said  first 
free  edge  (64)  of  said  bight  section  (50)  and  proxi- 
mate  said  second  free  edge  (66)  thereof, 
whereby  upon  deflection  of  said  deflectable  section 
(30)  relative  to  said  article  (10),  said  bight  section 
(50)  is  flexible  by  being  adapted  to  be  locally 
elastically  deformed  by  said  joining  means  (58) 
relatively  toward  said  article  surface  portion  (24,26) 
at  one  of  said  first  (64)  and  second  (66)  free  edges 
and  relatively  away  therefrom  at  the  other  of  said 
first  (64)  and  second  (66)  free  edges. 
2.  A  hinge  joint  (32)  as  set  forth  in  claim  1  further 
characterized  in  that  said  joining  means  (58)  com- 
prises  a  rib  section  (58)  joining  said  deflectable 
section  (30)  to  said  first  (64)  and  second  (66)  free 
edges. 
3.  A  hinge  joint  (32)  as  set  forth  in  claim  1  or  2 
further  characterized  in  that  said  spaced  joints 
(52,54)  comprise  respective  leg  sections  (52,54) 
extending  between  said  article  (10)  and  said  bight 
section  (50). 
4.  A  hinge  joint  (32)  as  set  forth  in  claim  3  further 
characterized  in  that  said  joining  means  (58)  com- 
prises  a  rib  section  (58)  joining  said  deflectable 
section  (30)  to  said  first  (64)  and  second  (66)  free 
edges  and  having  at  least  a  first  rib  component 
(60)  joined  to  said  bight  section  (50)  substantially 
parallel  to  said  leg  sections  (52,54)  and  midway 
therebetween  and  extending  from  proximate  said 
first  edge  (64)  to  proximate  said  second  edge  (66). 
5.  A  hinge  joint  (32)  as  set  forth  in  claim  4  further 
characterized  in  that  said  rib  section  (58)  includes  a 
second  rib  component  (62)  perpendicular  to  said 
first  rib  component  (60)  and  joining  said  deflectable 
section  (30)  and  said  bight  section  (50),  whereby 
said  rib  section  (58)  has  a  cross-shaped  cross- 
section. 
6.  A  connector  housing  (10)  molded  of  plastic  ma- 
terial  and  matable  with  a  corresponding  connector 
housing  (70)  and  having  a  pair  of  latch  arms 
(30,30)  on  opposite  sides  thereof  each  having  re- 
spective  latching  projections  (38)  at  forward  free 
ends  (36)  thereof  latchable  with  corresponding 
latching  means  (92,94)  of  said  corresponding  con- 
nector  housing  (70),  each  said  latch  arm  (30)  joined 
to  a  respective  said  side  (24,26)  of  said  housing 
(10)  at  a  hinge  joint  (32)  spaced  a  selected  dis- 
tance  rearwardly  from  said  forward  free  end  (36)  of 
said  latch  arm  (30),  characterized  in  that: 
each  said  hinge  joint  (32)  includes  a  bight  section 
(50)  joined  integrally  to  a  respective  side  (24,26)  of 
said  housing  (10)  at  a  pair  of  spaced  joints  (52,54) 
and  extending  over  a  relief  area  portion  (56)  of  said 
housing  side  (24,26)  between  said  spaced  joints 
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