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(54)  Electrical  connector  with  improved  terminal  latching  means  

(57)  An  electrical  connector  (10)  includes  a 
stamped  and  formed  sheet  metal  terminal  (22)  having  a 
generally  cylindrical  mating  portion  (32)  with  an  open 
seam  (34)  longitudinally  thereof.  A  flexible  latch  flange 
(36)  projects  transversely  from  the  mating  portion  on 
each  side  of  the  seam.  A  dielectric  housing  (12)  has 
rigid  walls  defining  an  elongated  terminal-receiving  pas- 
sageway  (1  4)  for  receiving  the  mating  portion  of  the  ter- 
minal.  An  elongated  groove  (16)  is  formed  in  the  walls 
communicating  with  the  passageway  for  receiving  the 
latch  flanges  (36)  projecting  from  the  mating  portion. 
The  groove  has  side  walls  diverging  from  a  wide  mouth 

end  (16a)  of  the  groove  to  a  narrow  latch  end  (16b) 
thereof.  The  side  walls  of  the  groove  are  adapted  to 
engage  the  latch  flanges  (36)  and  resiliently  compress 
the  mating  portion  (32)  of  the  terminal.  The  latch  end 
(1  6b)  of  the  groove  has  an  abruptly  enlarged  latch  sec- 
tion  (18)  into  which  the  latch  flanges  snappingly  interen- 
gage  to  lock  the  terminal  in  the  passageway.  The  latch 
flanges  project  from  an  outside  face  of  the  housing  to 
provide  access  to  the  latch  flanges,  as  by  an  appropri- 
ate  tool,  for  unlatching  the  terminal. 
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Description 

Field  of  the  Invention 

This  invention  generally  relates  to  the  art  of  electri- 
cal  connectors  and,  particularly,  to  a  latching  system  or 
means  for  holding  terminals  in  passageways  of  a  con- 
nector  housing. 

Background  of  the  Invention 

A  wide  variety  of  mating  electrical  connectors 
employ  pairs  of  interengaging  pin  and  socket  terminals 
for  interconnecting  a  plurality  of  circuits  or  wires  through 
the  mated  connectors.  The  pin  and  socket  terminals 
often  are  called  male  and  female  terminals,  respec- 
tively. 

The  terminals  are  mounted  in  a  plurality  of  terminal- 
receiving  passageways  in  a  dielectric  housing  of  the 
electrical  connector.  The  terminals  generally  are  elon- 
gated  and  are  inserted  into  the  passageways  along  the 
longitudinal  axes  of  the  terminals.  Some  form  of  latch 
means  normally  are  provided  to  hold  the  terminals  in 
the  passageways  against  withdrawal  therefrom. 

Various  types  of  terminal  latch  means  have  consist- 
ently  presented  various  problems.  For  instance,  the  ter- 
minals  often  are  provided  with  outwardly  projecting, 
cantilevered  flexible  latch  arms  which  snap  behind 
shoulders  within  the  terminal-receiving  passageways  of 
the  connector  housing.  The  cantilevered  latch  arms 
have  a  tendency  to  bend,  break  and/or  snag  on  other 
parts.  For  instance,  the  latch  arms  may  be  bent  or  col- 
lapsed  on  a  reel  of  interconnected  terminals  during 
shipping,  prior  to  fabricating  the  connector.  In  addition, 
in  order  to  have  any  significant  latching  capabilities,  the 
latch  arms  must  be  of  a  sufficient  width  which  often  lim- 
its  current-carrying  capacity  of  the  terminals  and,  in 
turn,  may  cause  over-heating. 

In  order  to  avoid  those  problems  wherein  the  latch 
means  are  provided  by  flexible  latch  arms  on  the  termi- 
nals,  latch  arms  have  been  provided  on  the  connector 
housing  itself.  The  housing  normally  is  molded  of  plastic 
material,  and  the  latch  arms  are  molded  integrally  there- 
with  and  extend  inwardly  into  the  terminal-receiving 
passageways  from  interior  housing  walls.  These  latch 
arms  on  the  housing  have  limited  strength  and  durabil- 
ity.  They  also  present  problems  during  manufacture, 
because  the  molded  plastic  material  must  flow  down  the 
entire  length  of  the  arms.  The  arms  also  take  up  "real 
estate"  within  the  connector  housing  and  make  it  difficult 
to  provide  adequate  insulation  between  adjacent  termi- 
nals. 

This  invention  is  directed  to  solving  the  above  myr- 
iad  of  problems  by  providing  a  simple  and  reliable  latch- 
ing  system  for  terminals  in  an  electrical  connector  of  the 
character  described. 

Summary  of  the  Invention 

An  object,  therefore,  of  the  invention  is  to  provide  a 
new  and  improved  latching  system  or  means  for  holding 

5  terminals  in  passageways  of  an  electrical  connector 
housing. 

In  the  exemplary  embodiment  of  the  invention,  an 
electrical  connector  includes  a  stamped  and  formed 
sheet  metal  terminal  having  a  generally  cylindrical  mat- 

10  ing  portion  with  an  open  seam  extending  longitudinally 
therealong.  A  latch  flange  projects  transversely  from  the 
mating  portion  on  each  opposite  side  of  the  seam.  A 
dielectric  housing  has  generally  rigid  walls  defining  an 
elongated  terminal-receiving  passageway  for  receiving 

15  the  mating  portion  of  the  terminal.  An  elongated  groove 
in  the  wall  communicates  with  the  passageway  for 
receiving  the  latch  flanges  projecting  from  the  mating 
portion.  The  groove  has  side  walls  diverging  from  a  wide 
mouth  end  of  the  groove  to  a  narrow  latch  end  thereof. 

20  The  side  walls  are  adapted  to  resiliently  compress  the 
mating  portion  of  the  terminal  as  the  side  walls  guide 
the  latch  flanges  during  insertion  of  the  terminal  into  the 
housing.  The  latch  end  of  the  groove  has  an  abruptly 
enlarged  latch  section  into  which  the  latch  flanges  snap- 

25  pingly  interengage  to  lock  the  terminal  in  the  passage- 
way. 

As  disclosed  herein,  the  enlarged  latch  section  of 
the  groove  includes  a  latch  shoulder  on  each  opposite 
side  of  the  groove  for  engagement  by  the  latch  flanges 

30  on  opposite  sides  of  the  seam  in  the  mating  portion  of 
the  terminal.  The  latch  flanges  project  from  an  outside 
face  of  the  housing  to  provide  access  to  the  latch 
flanges,  as  by  an  appropriate  tool,  for  unlatching  the  ter- 
minal. 

35  Other  objects,  features  and  advantages  of  the 
invention  will  be  apparent  from  the  following  detailed 
description  taken  in  connection  with  the  accompanying 
drawings. 

The  features  of  this  invention  which  are  believed  to 
be  novel  are  set  forth  with  particularity  in  the  appended 
claims.  The  invention,  together  with  its  objects  and  the 

45  advantages  thereof,  may  be  best  understood  by  refer- 
ence  to  the  following  description  taken  in  conjunction 
with  the  accompanying  drawings,  in  which  like  reference 
numerals  identify  like  elements  in  the  figures  and  in 
which: 

50 
FIGURE  1  is  a  fragmented  perspective  view,  par- 
tially  cut-away,  of  an  electrical  connector  with  one  of 
two  terminals  fully  received  in  the  connector  hous- 
ing  and  the  other  terminal  about  to  be  inserted  into 

55  the  housing; 
FIGURE  2  is  a  view  similar  to  that  of  Figure  1,  but 
with  both  terminals  fully  inserted  into  the  housing; 
and 

40  Brief  Description  of  the  Drawings 
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FIGURE  3  is  a  horizontal  section,  on  an  enlarged 
scale,  through  the  camming  grooves  along  four  ter- 
minal-receiving  passageways  in  the  connector 
housing,  and  showing  sequential  positions  of  inser- 
tion  of  the  terminals. 

Detailed  Description  of  the  Preferred  Embodiment 

Referring  to  the  drawings  in  greater  detail,  and  first 
to  Figure  1,  the  invention  is  embodied  in  an  electrical 
connector,  generally  designated  10,  which  includes  a 
dielectric  housing  12  defining  a  plurality  of  elongated 
terminal-receiving  passageways  14.  Only  two  terminal- 
receiving  passageways  14  are  shown  in  the  portion  of 
housing  12  in  Figure  1  ,  but  it  should  be  understood  that 
any  number  of  such  passageways  can  be  formed  in  the 
dielectric  housing  in  substantially  any  array  thereof. 
Each  passageway  includes  an  entry  end  14a  opening 
through  a  rear  terminating  face  12a  of  housing  12,  and 
a  latch  end  14b  opening  through  a  mating  face  12b  of 
the  housing. 

An  elongated  groove  16  communicates  with  each 
passageway  14  along  the  length  thereof.  The  groove 
diverges  gradually  from  a  wide  mouth  end  1  6a  adjacent 
entry  end  1  4a  of  the  respective  passageway,  to  a  nar- 
row  latch  end  16b  adjacent  latch  end  14b  of  the  respec- 
tive  passageway.  Latch  end  1  6b  of  each  groove  1  6  has 
an  abruptly  enlarged  latch  section  18  which  defines  a 
latch  shoulder  20  on  each  opposite  side  of  the  groove  at 
narrow  latch  end  1  6b  of  the  groove. 

A  plurality  of  terminals,  generally  designated  22, 
are  insertable  into  passageways  1  4  in  the  direction  of 
arrow  "A"  (Fig.  1).  The  terminals  can  be  crimped  to 
wires  or  mounted  directly  to  a  printed  circuit  board  (not 
shown).  In  the  exemplary  embodiment  shown  in  the  Fig- 
ures,  the  terminals  are  crimped  onto  insulated  wires. 
Each  crimp  terminal  22  includes  two  pairs  of  crimp  arms 
24  and  26  for  terminating  an  electrical  cable  or  wire  28. 
The  pair  of  crimp  arms  24  are  adapted  for  crimping  onto 
the  outer  cladding  or  covering  of  the  cable  to  provide 
strain  relief  therefore.  The  pair  of  crimp  arms  26  are 
adapted  for  crimping  onto  the  conductive  core  30  of  the 
cable  to  establish  conductivity  between  the  terminal  and 
the  core. 

Each  terminal  22  is  stamped  and  formed  from 
sheet  metal  material  and  includes  a  generally  cylindrical 
female  mating  portion  32  with  an  open  seam  34  longitu- 
dinally  thereof.  The  seam  is  established  during  the 
forming  of  the  terminal.  A  latch  flange  36  projects  trans- 
versely  or  radially  outwardly  from  mating  portion  32  on 
each  opposite  side  of  the  seam.  The  latch  flanges  are 
flexible  due  to  their  location  on  opposite  sides  of  the 
seam,  in  that  the  cylindrical  mating  portion  can  com- 
press  and  expand  due  to  the  open  seam. 

In  assembly  and  as  stated  above,  each  terminal  32, 
along  with  its  crimped  cable  28,  is  inserted  into  its 
respective  passageway  1  4  in  housing  12  in  the  direction 
of  arrow  "A"  (Fig.  1).  As  the  terminal  is  inserted  into  the 
passageway,  radially  outwardly  projecting  latch  flanges 

36  project  into  and  move  longitudinally  of  diverging 
groove  16.  As  the  terminal  moves  toward  its  fully 
inserted  position,  latch  flanges  36  are  guided  by  the 
opposite  side  walls  of  groove  16  causing  the  latch 

5  flanges  to  move  toward  each  other,  compressing  mating 
portion  32,  as  the  diverging  groove  gets  narrower 
toward  latch  end  1  6b  of  the  groove.  When  latch  flanges 
36  clear  latch  shoulders  20  at  the  latch  end  of  the 
groove,  the  latch  flanges  will  "snap"  out  into  engage- 

10  ment  behind  the  latch  shoulders  and  thereby  prevent 
removal  of  the  terminal  opposite  the  direction  of  arrow 
"A". 

Figure  2  shows  two  terminals  in  their  fully  inserted 
positions,  and  it  can  be  seen  clearly  how  the  latch 

15  flanges  36  of  the  left-hand  terminal  are  locked  behind 
latch  shoulders  20.  It  also  can  be  seen  in  Figure  2  that 
mating  portions  32  and  latch  flanges  36  project  beyond 
mating  face  12b  of  housing  12.  Therefore,  a  tool,  such 
as  a  pliers,  can  be  used  to  grasp  latch  flanges  32  and 

20  squeeze  the  latch  flanges  together  so  that  the  latch 
flanges  again  can  clear  latch  shoulders  20.  When  the 
latch  flanges  are  clear  of  the  latch  shoulders,  the 
respective  terminal  can  be  pulled  out  of  its  respective 
passageway  14  opposite  the  direction  of  insertion 

25  thereof  (i.e.  opposite  the  direction  of  arrow  "A"  in  Figure 
1). 

Figure  1  shows  four  terminals  22,  22a,  22b  and  22c 
in  different  sequential  positions  of  insertion  into  their 
respective  terminal-receiving  passageways  14.  The 

30  right-hand  terminal  22  is  shown  prior  to  insertion  in  the 
direction  of  arrow  "A"  into  its  respective  passageway  1  4 
at  the  right-hand  end  of  housing  12.  As  the  terminal 
enters  the  passageway,  latch  flanges  36  can  easily 
enter  groove  1  6  because  the  groove,  at  its  mouth  end 

35  1  6a,  is  wider  than  the  spacing  of  latch  flanges  36. 
Terminal  22a  in  Figure  3  has  been  inserted  partially 

into  its  passageway  1  4  to  a  point  whereat  latch  flanges 
36  of  the  terminal  are  first  engaging  the  side  walls  of 
diverging  groove  16.  However,  the  latch  flanges  have 

40  not  as  yet  started  to  compress  the  mating  portion  of  the 
terminal. 

Terminal  22b  in  Figure  3  has  been  inserted  to  an 
extent  prior  to  entry  of  the  latch  flanges  36  into  the 
abruptly  enlarged  latch  section  18  at  the  latch  end  of 

45  diverging  groove  1  6.  In  essence,  the  side  walls  of  the 
groove  have  biased  the  latch  flanges  toward  each  other 
which  results  in  compression  of  the  cylindrical  mating 
portion  of  the  terminal  thus  building  up  spring  energy 
therein  and  tending  to  bias  the  latch  flanges  outwardly 

so  to  their  static  condition. 
Terminal  22c  in  Figure  3  is  shown  in  its  fully 

inserted  position  within  its  respective  passageway  14.  It 
can  be  seen  the  latch  flanges  36  have  snapped  back 
outwardly  into  enlarged  latch  section  18,  with  the  latch 

55  flanges  positioned  behind  latch  shoulders  20.  In  this 
fully  inserted  position,  the  terminal  cannot  be  removed 
from  its  passageway  (i.e.  opposite  the  direction  of  arrow 
"A")  due  to  the  interengagement  between  latch  flanges 
36  and  latch  shoulders  20. 

3 
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Lastly,  Figure  3  shows  how  fully  inserted  terminal 
22c  projects  beyond  mating  face  12b  of  housing  12. 
This  affords  access  to  latch  flanges  36  by  an  appropri- 
ate  tool,  such  as  a  pliers.  If  desired,  the  latch  flanges 
can  be  squeezed  toward  each  other  in  the  direction  of  5 
arrows  "B"  until  the  latch  flanges  are  close  enough  to 
each  other  to  clear  latch  shoulders  20.  Once  clear  of  the 
shoulders,  the  terminal  can  be  pulled  back  out  of  its 
passageway  in  a  direction  opposite  the  described  inser- 
tion  procedure.  ro 

It  will  be  understood  that  the  invention  may  be 
embodied  in  other  specific  forms  without  departing  from 
the  spirit  or  central  characteristics  thereof.  The  present 
examples  and  embodiments,  therefore,  are  to  be  con- 
sidered  in  all  respects  as  illustrative  and  not  restrictive,  15 
and  the  invention  is  not  to  be  limited  to  the  details  given 
herein. 

Claims 
20 

1.  An  electrical  connector  (10),  comprising: 
a  dielectric  housing  (12)  having  generally 

rigid  wall  means  defining  an  elongated  terminal- 
receiving  passageway  (14),  and  an  elongated 
groove  (1  6)  in  the  wall  means  communicating  with  25 
the  passageway  along  the  length  of  the  groove,  the 
groove  diverging  gradually  from  a  wide  mouth  end 
(16a)  adjacent  a  terminal  entry  end  (14a)  of  the 
passageway  to  a  narrow  latch  end  (16b)  remote 
from  the  terminal  entry  end  of  the  passageway,  the  30 
latch  end  of  the  groove  having  an  abruptly  enlarged 
latch  section  (18);  and 

a  terminal  (22)  adapted  to  be  inserted  longi- 
tudinally  into  the  passageway  (14)  through  the 
entry  end  (14a)  thereof,  the  terminal  including  a  35 
mating  portion  (32)  adapted  to  mate  with  a  comple- 
mentary  terminal  inserted  into  the  passageway,  and 
a  latch  flange  (36)  projecting  from  the  mating  por- 
tion  into  said  groove  (16)  and  adapted  to  latchingly 
interengage  with  the  latch  section  (18)  of  the  40 
groove. 

2.  The  electrical  connector  of  claim  1  wherein  the  mat- 
ing  portion  (32)  of  said  terminal  (22)  includes  a  lon- 
gitudinally  open  seam  (34)  to  provide  flexibility  for  45 
the  flanges,  wherein  one  of  said  latch  flanges  (36) 
is  on  each  opposite  side  of  the  seam. 

3.  The  electrical  connector  of  claim  2  wherein  said  ter- 
minal  (22)  is  stamped  and  formed  of  sheet  metal  so 
material  and  the  mating  portion  (32)  comprises  a 
generally  cylindrical  female  portion  thereof. 

4.  The  electrical  connector  of  claim  2  wherein  said 
enlarged  latch  section  (18)  of  the  groove  (16)  55 
includes  a  latch  shoulder  (20)  on  each  opposite 
side  of  the  groove  for  providing  a  locking  surface  for 
the  latch  flanges  (36). 

5.  The  electrical  connector  of  claim  1  wherein  said 
latch  flange  (36)  projects  from  an  outside  face  (1  2b) 
of  the  housing  (1  2)  to  provide  access  to  the  latch 
flange  for  unlatching  the  terminal  (22). 

6.  An  electrical  connector  (10),  comprising: 
a  stamped  and  formed  sheet  metal  terminal 

(22)  having  a  generally  cylindrical  mating  portion 
(32)  with  an  open  seam  (34)  longitudinally  thereof, 
and  a  flexible  latch  flange  (36)  projecting  trans- 
versely  from  the  mating  portion  on  each  opposite 
side  of  the  seam;  and 

a  dielectric  housing  (12)  having  generally 
rigid  wall  means  defining  an  elongated  terminal- 
receiving  passageway  (14)  for  receiving  the  mating 
portion  (32)  of  the  terminal  (22),  and  an  elongated 
groove  (16)  in  the  wall  means  communicating  with 
the  passageway  for  receiving  the  latch  flanges  (36) 
projecting  from  the  mating  portion  (32),  the  groove 
(1  6)  having  side  walls  diverging  from  a  wide  mouth 
end  (16a)  of  the  groove  to  a  narrow  latch  end  (16b) 
thereof  and  adapted  to  engage  the  latch  flanges 
and  resiliently  compress  the  mating  portion  of  the 
terminal,  the  latch  end  (16b)  of  the  groove  having 
an  abruptly  enlarged  latch  section  (1  8)  into  which 
the  latch  flanges  (36)  snappingly  interengage  to 
lock  the  terminal  (22)  in  the  passageway. 

7.  The  electrical  connector  of  claim  6  wherein  said 
enlarged  latch  section  (18)  of  the  groove  (16) 
includes  a  latch  shoulder  (20)  on  each  opposite 
side  of  the  groove  for  engagement  by  the  latch 
flanges  (36)  on  opposite  sides  of  said  seam. 

8.  The  electrical  connector  of  claim  6  wherein  said 
latch  flanges  (36)  project  outside  a  mating  face 
(12b)  of  the  housing  (12)  to  provide  access  to  the 
latch  flanges  for  unlatching  the  terminal. 

9.  The  electrical  connector  of  claim  8  wherein  said 
wide  mouth  end  (16a)  of  the  groove  (16)  opens  at  a 
terminating  face  (12a)  of  the  housing  (12)  and  the 
narrow  latch  end  (16b)  of  the  groove  opens  at  the 
mating  face  (12b)  of  the  housing,  and  said  latch 
flanges  (36)  project  beyond  the  mating  face  for 
access  thereto  to  allow  for  biasing  the  latch  flanges 
together  and  unlatching  the  terminal  (22). 

10.  An  electrical  connector  (10),  comprising: 
a  dielectric  housing  (12)  having  an  elon- 

gated  terminal-receiving  passageway  (14,16),  the 
passageway  having  an  entry  end  (14a)  at  a  termi- 
nating  face  (12a)  of  the  housing  and  an  exit  end 
(14b)  at  a  mating  face  (12b)  of  the  housing; 

a  terminal  (22)  adapted  to  be  inserted  longi- 
tudinally  into  the  passageway  (14)  through  the 
entry  end  thereof; 

complementary  interengaging  latch  means 
(36,20)  between  the  terminal  (22)  and  the  passage- 

4 
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way  (14,16)  near  the  exit  end  (14b)  of  the  passage- 
way;  and 

a  portion  (36)  of  said  terminal  operatively 
associated  with  said  latch  means  projecting  out- 
wardly  beyond  said  mating  face  (1  2b)  of  the  hous-  5 
ing  (12)  to  provide  access  thereto  for  facilitating 
unlatching  of  the  terminal  (22). 

11.  The  electrical  connector  of  claim  10  wherein  said 
complementary  interengaging  latch  means  10 
includes  a  latch  flange  (36)  on  the  terminal  engage- 
able  with  a  latch  shoulder  (20)  on  the  housing  (12) 
near  the  exit  end  (14b)  of  the  passageway  (14),  the 
latch  flange  projecting  from  the  mating  face  (1  2b)  of 
the  housing  to  provide  access  thereto  for  moving  15 
the  latch  flange  (36)  out  of  engagement  with  the 
latch  shoulder  (20). 

20 

25 

30 

35 

40 

45 

50 

55 

5 



EP  0  729  201  A1 

6 



P  0  729  201  A1 

F I G . 3  



EP  0  729  201  A1 

European  Patent  EUROPEAN  SEARCH  REPORT  ^  
officc  EP  95  10  2640 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

ratoonrv  Citation  of  document  with  indication,  where  appropriate,  Relevant  CLASSIFICATION  OF  THE K  J  of  relevant  passages  to  claim  APPLICATION  (lnt.CI.6) 

X  US-A-3  764  960  (HEIMBROCK)  1,2,4  H01R13/428 
Y  *  column  3,  line  33  -  line  47;  f igures  1,2  3 ,5-11 

* 

Y  US-A-3  957  337  (DAMIANO)  3 ,5-11 
*  column  3,  line  26  -  column  4,  line  41; 
figure  1  * 

X  JP-U-52  022  595  (KANT0  SEIKI)  1 - 4 , 6 , 7  
A  *  f igures  3-5  *  6 , 7 , 1 0 ,  

11 

X  US-A-3  753  193  (AMP  INCORPORATED)  1 ,2 ,4  
A  *  column  2,  line  37  -  line  64;  figure  1  *  6 , 7 , 1 0 ,  

11 

A  US-A-2  925  577  (CETRAN  ET  AL.)  1 - 4 , 6 , 7  
*  column  2,  line  6  -  line  46;  figure  1  * 

TECHNICAL  FIELDS 
SEARCHED  (lnt.CI.6) 

H01R 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  &earcfc  Date  ef  conpletkM  of  the  search  Examiner 

THE  HAGUE  17  July  1995  Kohler,  J  

CATEGORY  OF  CITED  DOCUMENTS  T  :  theory  or  principle  underlying  the  invention F.  :  earlier  patent  document,  but  published  on,  or 
X  :  particularly  relevant  if  taken  alone  after  the  filing  date 
V  :  particularly  relevant  if  combined  with  another  D  :  document  cited  in  the  application document  of  the  same  category  L  :  document  cited  for  other  reasons 
O  :  non-written  disclosure  A  :  member  of  the  same  patent  family,  corresponding P  :  intermediate  document  document 

8 


	bibliography
	description
	claims
	drawings
	search report

