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Electrical  connector  housing. 

latching  notch  (108),  in  which  position  the  terminal 
retaining  studs  (114)  are  outside  the  cavities  (8).  A 
terminal  (28)  is  then  inserted  to  each  cavity  (8)  and  a 
tool  is  applied  to  the  terminal  retainer  (4)  by  way  of 
a  mating  face  (12)  of  the  housing  (2),  to  rotate  the 
terminal  retainer  (4)  to  a  second  angular  position  in 
which  each  spur  (120)  engages  in  a  respective  sec- 
ond  latching  notch  (108)  and  in  which  position  each 
terminal  retaining  member  (114)  overlies  an  abut- 
ment  collar  (44)  on  the  terminal  (28),  to  prevent  it 
from  backing  out  from  its  cavity  (8)  even  under  the 
action  of  severe  vibration. 

©  An  electrical  connector  insulating  housing  (2) 
defines  a  single  ring  of  cavities  (8)  each  for  receiving 
an  electrical  terminal  (28).  A  central  spigot  (78)  pro- 
jects  within  the  ring  of  cavities  (8),  as  a  cantilever, 
and  acts  as  a  pivot  for  annular  terminal  retainer  (4) 
having  thereon  radially  outwardly  projecting  terminal 
retaining  studs  (114)  and  a  pair  of  diametrically 
opposed  latching  spurs  (120),  each  spur  (120)  being 
engageable  in  first  and  second  latching  notches  (108 
and  108)  in  the  spigot  (78).  Guides  are  provided  to 
ensure  that  the  terminal  retainer  (4)  can  be  mated 
with  the  spigot  (78)  only  in  a  first  angular  position  in 
which  each  latching  spur  (120)  engages  in  a  first 
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ELECTRICAL  CONNECTOR  HOUSING 

This  invention  relates  to  an  electrical  connector 
insulating  housing  provided  with  means  for  locking 
electrical  terminals  in  the  housing. 

There  is  disclosed  in  DE-U-8508465.4  an  elec- 
trical  connector  insulating  housing  defining  a  series 
of  spaced,  elongate,  terminal  receiving  cavities  sur- 
rounding  an  axis  of  the  housing  and  extending 
lengthwise  of  said  axis,  the  housing  receiving  a 
terminal  retainer  for  angular  displacement  about 
said  axis  between  a  first  angular  position  to  allow 
electrical  terminals  to  be  inserted  into  the  cavities 
and  a  second  angular  position  to  overlie  abutments 
on  the  terminals  when  they  have  been  inserted  into 
the  cavities  to  lock  the  terminals  therein. 

In  this  known  housing,  the  terminal  retainer  is 
received  in  a  hood  projecting  from  the  housing, 
and  is  in  the  form  of  a  circular  cross-section  block 
which  presents  a  terminal  receiving  face  of  the 
housing.  Since  the  terminal  retainer  must  be  an- 
gularly  displaceable  in  the  hood  and  cannot,  there- 
fore,  be  sealed  thereto  effectively,  it  is  impractica- 
ble  to  seal  the  connector  against  the  ingress  of 
moisture  by  means  of  sealing  grommets  in  the 
cavities.  Although  it  has  been  proposed  to  avoid 
this  disadvantage,  by  making  the  terminal  retainer 
annular,  and  arranging  it  in  surrounding  relationship 
with  the  housing,  in  this  case,  because  of  the 
presence  of  the  annular  terminal  retainer,  the  exter- 
nal  periphery  of  the  housing  cannot  be  provided 
with  keying  means  for  cooperation  with  keying 
means  on  a  mating  electrical  connector  or  indeed 
with  any  other  means,  for  example  a  sealing  ring, 
or  means  for  securing  the  housing  to  a  mating 
housing. 

According  to  the  present  invention,  a  housing 
as  defined  in  the  second  paragraph  of  this  speci- 
fication,  is  characterized  in  that  the  cavities  are 
arranged  in  a  single  ring  about  said  axis  and  the 
terminal  retainer,  which  is  annular,  is  mounted  for 
said  angular  displacement  on  a  spigot  which  pro- 
jects  as  a  cantilever  within  said  ring  of  cavities  from 
a  housing  wall  extending  transversely  of  the  cav- 
ities;  and  in  that  the  terminal  retainer  has  radially 
outwardly  directed  terminal  retaining  members 
which  intersect  the  cavities  in  the  second  angular 
position  of  the  terminal  retainer  to  overlie  said 
abutments. 

Since  the  terminal  retainer  is  disposed  within 
the  single  ring  of  terminal  receiving  cavities,  the 
outer  periphery  of  the  housing  is  free  to  receive  a 
sealing  ring  for  the  provision  of  keying  or  securing 
means  thereon. 

For  economy  of  the  housing  material,  the  said 
transverse  wall  may  be  positioned  substantially  lon- 
gitudinally  centrally  of  the  cavities. 

According  to  embodiments  of  the  invention,  the 
terminal  retainer  is  insertable  into  an  annular  re- 
cess  defined  by  the  housing,  between  the  spigot 
and  radially  inner  walls  of  the  cavities,  with  the  aid 

5  of  guide  means  provided  on  the  terminal  retainer 
and  cooperating  with  complementary  guide  means 
on  the  spigot  or  between  the  cavities,  to  locate  the 
terminal  retainer,  in  its  first  angular  position,  the 
terminal  retainer  having  latching  means  cooperating 

w  with  shoulders  presented  by  said  inner  walls  to 
latch  the  terminal  retainer  in  its  recess. 

According  to  a  first  embodiment  of  the  inven- 
tion,  in  which  the  cavities  may,  for  example,  be 
seven  in  number,  the  spigot  has  at  least  one  latch 

75  arm  formed  with  first  and  second  external,  circum- 
ferentially  spaced  latching  notches  and  the  terminal 
retainer  has  at  least  one  inwardly  directed  latching 
spur  for  latching  engagement  with  the  first  notch  in 
the  first  position  of  the  terminal  retainer  and  in  the 

20  second  notch  in  the  second  position  thereof.  The 
resilience  of  the  latch  arm,  ensures  that  as  the 
terminal  retainer  is  rotated  between  its  first  and 
second  angular  positions,  the  latch  arm  is  resil- 
iently  depressed,  to  allow  the  latching  spur  to  pass 

25  from  the  first  to  the  second  notch  with  a  snap 
action. 

The  spigot  may,  according  to  this  embodiment, 
be  formed  with  a  longitudinally  indented  keying 
surface  proximate  to  said  transverse  wall  and  ex- 

30  tending  in  the  direction  of  the  free  end  of  ths  pigot, 
the  terminal  retainer  having  a  radially  inwardly  pro- 
jecting  resilient  keying  pad  shaped  complemen- 
tarily  with  said  keying  surface.  These  keying 
means  ensure  that  the  terminal  retainer  is  inser- 

35  table  into  its  recess,  only  in  the  first  angular  posi- 
tion  of  the  terminal  retainer,  the  resilience  of  the 
keying  pad,  nevertheless  allowing  the  terminal  re- 
tainer  to  be  shifted  from  its  first  to  its  second 
angular  position  against  the  resilient  action  of  the 

40  keying  pad.  Resilience  may  be  imparted  to  the 
keying  pad,  which  extends  longitudinally  of  the 
terminal  retainer,  by  forming  it  with  an  internal 
opening  substantially  throughout  its  length. 

The  spigot  may  comprise  an  annular  wall  con- 
45  centric  with  the  axis  of  the  housing  and  which 

extends  from  the  transverse  wall  mentioned  above, 
towards  a  mating  face  of  the  housing,  a  solid  part 
exending  from  the  annular  wall  towards  the  mating 
face,  and,  extending  from  the  solid  part  up  to  the 

so  mating  face,  a  longitudinally  divided  part  providing 
said  latch  arm  or  latch  the  spigot  and  upon  radially 
the  outer  surface  of  said  annular  wall. 

According  to  a  second  embodiment  of  the  in- 
vention,  the  spigot  is  formed  as  a  simple  tube  of 
constant  circular  cross-section,  the  terminal  retain- 
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on  the  lines  8-8  of  Figure  6; 
FIGURE  9  is  an  enlarged  isometric  view  of  a 
central  spigot  of  the  housing  of  Figures  1  to  4, 
shown  partly  in  section  on  the  lines  9-9  of 

5  Figure  1  ; 
FIGURE  10  is  a  front  end  view  of  the  housing 
drawn  to  a  smaller  scale  than  Figures  1  to  9, 
illustrating  a  modification  and  showing  the  termi- 
nal  retainer  and  a  coupling  ring  assembled  to 

10  the  housing,  the  terminal  retainer  being  shown  in 
a  terminal  insertion  angular  position  about  the 
spigot; 
FIGURE  11  is  a  side  view  of  Figure  10  shown 
partly  in  axial  section  and  indicating  in  broken 

75  lines  an  electrical  terminal  inserted  into  a  termi- 
nal  receiving  cavity  of  the  housing,  the  terminal 
retainer  being  shown  in  a  terminal  locking  an- 
gular  position  about  the  spigot; 
FIGURE  1  1  A  is  a  side  view  of  the  electrical 

20  terminal; 
FIGURE  12  is  an  enlarged  fragmentary  front 
view  illustrating  details  of  the  housing  as  shown 
in  Figure  10,  the  terminal  retainer  being  shown 
in  its  terminal  locking  position  in  broken  lines; 

25  FIGURE  13  is  an  enlarged  side  view  shown 
partly  in  axial  section,  of  an  electrical  connector 
housing  for  receiving  a  terminal  retainer,  accord- 
ing  to  a  second  embodiment  of  the  invention; 
FIGURE  14  is  a  front  view  of  the  housing  of 

30  Figure  13; 
FIGURE  15  is  a  rear  view  of  the  housing  of 
Figures  13  and  14; 
FIGURE  16  is  a  fragmentary  sectional  view  illus- 
trating  details  of  Figure  13; 

35  FIGURE  17  is  an  enlarged  side  view  of  the 
terminal  retainer  for  the  housing  of  Figures  13  to 
16; 
FIGURE  18  is  a  rear  end  view  of  the  terminal 
retainer  shown  in  Figure  17; 

40  FIGURE  19  is  a  view  taken  on  the  lines  19-19  of 
Figure  18; 
FIGURE  20  is  a  front  end  view  of  the  terminal 
retainer  of  Figures  17  to  19; 
FIGURE  21  is  a  front  end  view  of  the  housing  of 

45  Figures  13  to  16  with  the  terminal  retainer  there- 
of  assembled  thereto  and  in  a  terminal  insertion 
angular  position; 
FIGURE  22  is  a  side  view  shown  partly  in  lon- 
gitudinal  section  of  the  housing  shown  in  Figure 

so  21  but  with  the  terminal  retainer  in  a  terminal 
locking  angular  position  therein  and  an  electrical 
terminal  shown  in  broken  lines;  and 
FIGURE  23  is  an  enlarged  fragmentary  front 
view  showing  details  of  Figure  21. 

55  The  first  embodiment  of  the  invention  will  now 
be  described  with  reference  to  Figures  1  to  12.  An 
electrical  connector  housing  2,  of  circular  cross- 
section,  comprises  for  assembly  thereto,  a  terminal 

er,  having  a  circular  cross-section  bore  for  receiv- 
ing  the  spigot,  and  having  a  pair  of  diametrically 
opposed  latching  spurs  projecting  radially  outward- 
ly  thereof.  The  housing  is  formed,  between  the 
cavities  which  according  to  this  embodiment,  are 
few,  being,  for  example,  only  four  in  number,  with 
first  and  second  circumferentially  spaced  latching 
notches  each  for  receiving  a  latching  tip  of  a  re- 
spective  latching  spur  in  the  first  and  second  an- 
gular  positions,  respectively,  of  the  terminal  re- 
tainer.  In  order  to  ensure  that  the  terminal  retainer 
can  be  mated  with  the  spigot  only  in  its  first 
angular  position,  it  may  be  provided  with  guide  ribs 
extending  longitudinally  thereof  and  cooperating 
with  guide  surfaces  between  the  cavities,  to  that 
end.  The  terminal  retaining  members  are,  accord- 
ing  to  the  second  embodiment,  positioned  proxi- 
mate  to  the  leading  end  of  the  terminal  retainer. 
The  guide  ribs,  which  are  of  substantially  equal 
height  to  the  terminal  retaining  members,  but  which 
are  of  considerably  smaller  width  circumferentially, 
extend  from  the  terminal  retainer  members  towards 
the  latching  spurs. 

The  latching  notches  extend  radially  outwardly 
from  wells  formed  in  the  housing,  between  the 
cavities  thereof,  and  opening  into  a  mating  face  of 
the  housing  by  way  of  which  the  terminal  retainer 
is  accessible  so  as  to  be  movable  between  its  first 
and  second  angular  positions,  for  example  by 
means  of  a  tool  blade  inserted  into  a  slot  in  the 
terminal  retainer.  Each  well  communicates  in  the 
circumferential  direction  of  the  housing,  with  a  re- 
spective  terminal  receiving  cavity  and  according  to 
the  second  embodiment,  is  provided  with  arcuate 
side  walls  for  cooperation  with  complementarily 
shaped  surfaces  for  the  guide  ribs. 

For  a  better  understanding  of  the  invention  and 
to  show  how  it  may  be  carried  into  effect,  two 
embodiments  thereof  will  now  be  described  by  way 
of  example  with  reference  to  the  accompanying 
drawings  in  which: 

FIGURE  1  is  an  enlarged  side  view  shown  partly 
in  axial  section,  of  an  electrical  connector  hous- 
ing  for  receiving  a  terminal  retainer,  according  to 
a  first  embodiment  of  the  invention; 
FIGURE  2  is  a  fragmentary  front  end  view  of  the 
housing  shown  in  Figure  1  ; 
FIGURE  3  is  a  fragmentary  sectional  view  taken 
on  the  lines  3-3  of  Figure  2; 
FIGURE  4  is  a  fragmentary  rear  end  view  of  the 
housing  shown  in  Figure  1; 
FIGURE  5  is  a  side  view  shown  partly  in  axial 
section  of  the  terminal  retainer; 
FIGURE  6  is  a  front  end  view  of  the  terminal 
retainer; 
FIGURE  7  is  a  rear  end  view  of  the  terminal 
retainer; 
FIGURE  8  is  a  fragmentary  sectional  view  taken 
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retainer  4,  (Figures  5  to  9)  and  a  coupling  ring  6 
(shown  in  Figures  10  and  11)  for  securing  the 
housing  2  to  a  mating  electrical  connector  housing 
(not  shown). 

As  shown  in  Figures  2,  4  and  10,  the  housing  2 
defines  a  single  ring  of  seven  spaced,  terminal 
receiving,  circular  cross-section  through  cavities  8, 
concentric  with  the  longitudinal  axis  X-X  (Figures  1 
and  11)  of  the  housing  2,  each  cavity  8  opening 
into  a  terminal,  receiving  rear  face  10  of  the  hous- 
ing  2  and  into  a  mating,  front  face  12  thereof. 
Between  the  cavities  8,  blind  holes  14  were  formed 
in  the  faces  10  and  12  during  the  molding  of  the 
housing  2,  from  a  suitable  insulating  material,  to 
provide  relief  for  warpage  of  the  material  as  it 
cooled  after  the  molding  operation. 

As  best  seen  in  Figures  1  and  2,  the  housing  2 
defines  an  annular  recess  16  concentric  with  the 
axis  X-X  and  with  the  ring  of  cavities  8,  for  receiv- 
ing  the  terminal  retainer  4.  The  recess  16  opens 
forwardly  into  the  mating  face  12  and  commu- 
nicates  rearwardly  with  annular  opening  18  which  in 
turn  communicates  with  each  of  the  cavities  8. 

Each  cavity  8  is  shaped  and  dimensioned  to 
receive  an  electrical  terminal  28  (Figures  11  and 
11  A).  Each  terminal  28  comprises  a  crimping  fer- 
rule  24  crimped  to  an  insulated  lead  L  and  to  a 
sealing  grommet  26,  a  mounting  portion  32,  a 
circular  abutment  flange  44  between  the  ferrule  24 
and  the  portion  32,  and  a  mating  portion  34  in  the 
form  of  an  electrical  socket  having  a  longitudinally 
extending  latching  tongue  40  struck  out  therefrom. 
Each  cavity  8  has  a  large  cross  section  part  22  for 
receiving  the  ferrule  24  and  grommet  26,  a  smaller 
cross  section  part  30  for  receiving  the  mounting 
portion  32,  intermediate  the  cavity  part  22  and  a 
larger  cross  section  part  36  for  receiving  the  mat- 
ing  portion  34  of  the  terminal  28.  There  is  defined 
between  the  parts  22  and  30  of  each  cavity  8,  an 
annular  shoulder  42  for  abutment  by  the  flange  44 
of  the  terminal  28,  and  between  the  parts  30  and 
36  an  annular  shoulder  38  for  engagement  by  the 
free,  rearward  end  of  the  latching  tongue  40  of  the 
terminal  28.  When  terminals  28  are  assembled  in 
the  housing  2,  the  free  ends  of  the  mating  portions 
34  of  the  terminals  28  are  substantially  flush  with 
the  mating  face  12  of  the  housing  2,  the  leads  L 
projecting  from  the  terminal  receiving  face  10. 

The  radially  inner  wall  20  of  the  parts  30  and 
36  of  each  cavity  8  defines  an  annular  latching 
shoulder  21,  projecting  slightly  into  the  recess  16. 
The  radially  inner  wall  20  of  the  part  22  defining 
star  shaped  cavity  23. 

There  projects  from  the  mating  face  1  2,  a  hood 
46  formed  with  external  keyways  48  each  dimen- 
sioned  to  receive  a  respective  key  (not  shown)  in  a 
hood  of  the  said  mating  housing.  The  keyways  48 
also  extend  inwardly,  over  part  of  an  outer  periph- 

eral  wall  50  of  the  housing  2.  The  keyways  48  will 
differ  in  configuration  and  arrangement  from  one 
housing  2  to  another,  as  illustrated  by  way  of 
example  by  the  keyways  48  in  Figure  10.  There 

5  projects  from  the  terminal  receiving  face  10  of  the 
housing  2  a  skirt  52  and  there  extends  radially 
outwardly  from  the  wall  50,  a  latching  ring  54, 
defining  in  cooperation  therewith  an  annular  socket 
56  having  a  forward  reduced  cross  section  part  58 

w  for  receiving,  as  shown  in  Figure  11,  a  sealing  ring 
60,  the  part  58  communicating  with  a  frusto-conical 
rear  annular  recess  62  into  which  the  ring  60  is 
extruded  when  the  housing  2  has  been  mated  with 
said  mating  housing.  The  latching  ring  54  is  formed 

75  with  resilient  latch  arms  64  distributed  about  its 
external  periphery  and  having  free  ends  which  are 
rearwardly  directed.  Between  each  pair  of  adjacent 
arms  64,  is  an  axial  rib  66,  the  ring  54  being 
formed  rearwardly  of  the  free  ends  of  the  arms  64, 

20  with  a  peripheral  groove  68.  The  coupling  ring  6 
has  radially  inwardly  projecting  studs  70  (Figure 
10)  for  meshing  with  a  screw  thread  of  said  mating 
housing.  When  the  coupling  ring  6  has  been  as- 
sembled  to  the  housing  2,  the  latch  arms  64  are 

25  depressed  by  peripherally  spaced  internal  ribs  (not 
shown)  on  the  coupling  ring  6  which  ribs  resiliency 
depress  the  latch  arms  64  and  then  engage  in  the 
groove  68,  the  latch  arms  64  then  resiling  to  latch 
the  ring  6  to  the  ring  54.  To  aid  in  screwing  the 

30  coupling  ring  6  to  the  mating  housing,  the  former  is 
provided  with  finger  grips  72  (Figure  11)  and  with 
angular  position  indicators  74  for  coincidence  with 
complementary  indicators  on  said  mating  housing 
to  indicate  when  housings  have  been  correctly  se- 

35  cured  together  by  means  of  the  coupling  ring  6. 
A  substantially  circular  overall  cross  section 

spigot  78  (best  seen  in  Figures  1  to  3  and  9) 
providing  a  pivot  for  the  terminal  retainer  4  when 
mated  with  the  spigot  78,  projects  forwardly  into 

40  the  recess  16  from  an  annular  wall  80  projecting 
radially  inwardly  from  the  walls  20  and  being  posi- 
tioned  generally  centrally  of  the  length  of  the  cav- 
ities  8.  The  spigot  78  comprises  an  annular  rear 
wall  portion  82  concentric  with  the  axis  X-X  and 

45  defining  a  space  84  rearwardly  of  a  body  portion 
86  of  the  spigot  78,  the  portion  86  extending  for- 
wardly  from  the  wall  82  and  comprising  a  solid  rear 
part  88  and  a  longitudinally  divided  forward  part  90 
formed  with  two  spaced  longitudinal  slots  92  run- 

so  ning  from  the  free  forward  end  94  of  the  body 
portion  86.  The  part  88  and  the  wall  82  are  formed 
radially  outwardly  thereof  and  upon  one  side,  with 
an  undulating,  (as  best  seen  in  cross  section  Figure 
9),  keying  surface  96  defining  a  pair  of  spaced, 

55  arcuately  concave  troughs  98  extending  longitudi- 
nally  of  the  spigot  78  and  being  separated  by  a 
convexly  arcuate  cusp  99.  The  slots  92  in  the 
forward  part  90  cooperate  to  define  a  central  col- 
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umn  100,  which  terminates  in  a  flat  surface  102  at 
said  forward  end  94.  The  column  100  has  parallel 
flat  sides  104  and  arcuately  convex  end  walls  106 
and  107,  the  latter  terminating  at  the  end  94  in  a 
chamfered  guide  surface  110  and  the  former  being 
aligned  with  the  cusp  99.  The  slots  92  serve  to 
define,  opposite  to  each  side  104,  a  resilient  latch 
arm  109.  Each  arm  109  is  formed  with  a  pair  of 
radially  spaced,  longitudinal  latching  notches  108 
and  108  respectively. 

As  best  seen  in  Figures  5  to  8,  the  terminal 
retainer  4,  which  is  in  the  form  of  an  open  ended 
tube  of  substantially  circular  cross  section,  is 
formed  proximate  to  its  leading  end  1  1  2,  (that  is  to 
say  its  end  which  leads  when  the  retainer  4  is 
mated  with  the  spigot  78),  with  a  ring  of  seven 
terminal  locking  members  in  the  form  of  studs  114, 
spaced  constantly  about  its  outer  periphery  .with 
the  same  spacing  as  that  between  the  cavities  8. 
The  studs  114  taper  in  height  in  a  clockwise  (as 
seen  in  Figure  6)  sense.  Outer  periphery  of  the 
retainer  4  is  also  formed  with  a  latching  rib  116 
extending  continuously  thereabout  and  tapering  in 
height  in  the  direction  of  the  leading  end  112. 
Proximate  to  its  trailing  end  118,  the  internal  pe- 
riphery  of  the  retainer  4  is  formed  with  two  diamet- 
rically  opposite  latching  spurs  120.  A  keying  pad 
122,  which  is  resilient  by  virtue  of  an  opening  124 
therein  which,  as  shown  in  Figure  8,  extends  sub- 
stantially  throughout  its  length,  projects  internally  of 
the  retainer  4,  and  has  a  wall  126  facing  inwardly 
thereof  and  being  provided  with  a  pair  of  spaced 
longitudinal  ribs  128  each  for  engaging  in  a  respec- 
tive  trough  98  of  the  part  88  in  the  wall  82  of  the 
spigot  78.  The  pad  122  is  positioned  somewhat 
nearer  to  the  end  122  than  to  the  end  118  and  is 
located  angularly,  midway  between  the  two  spurs 
120.  At  its  trailing  end  118,  the  retainer  4  is  formed 
with  diametrically  opposed  slots  130  for  receiving  a 
tool  blade  (not  shown)  for  rotating  the  terminal 
retainer  4  when  it  has  been  mated  with  the  spigot 
78,  between  terminal  receiving,  and  terminal  lock- 
ing  positions,  as  described  below. 

The  terminal  retainer  4  is  assembled  to  the 
housing  2,  that  is  to  say  it  is  mated  with  the  spigot 
78,  by  inserting  the  retainer  4  into  the  recess  16 
from  the  mating  face  12  of  the  housing  2  with  the 
end  112  of  the  retainer  4  leading  and  the  keying 
pad  122  aligned  with  the  keying  surface  96  of  the 
spigot  78.  As  the  retainer  4  enters  the  recess  16, 
the  ribs  128  of  the  pad  122  engage  in  (as  indicated 
in  broken  lines  in  Figure  9)  and  pass  along,  the 
slots  92  of  the  spigot  78,  until  they  engage  in  the 
troughs  98.  During  the  advance  of  the  retainer  4 
into  the  recess  16,  the  latching  rib  116,  which  is 
resiliency  depressed  by  the  wall  20  of  the  housing 
2,  finally  snaps  into  engagement  with  shoulder  21 
thereby  securing  the  retainer  4  against  backing  out 

from  the  recess  16.  In  this  fully  mated  position  of 
the  retainer  4,  each  spur  120  thereof  engages  the 
latching  notch  108  of  a  respective  latch  arm  109. 
The  terminal  retainer  4  is  then  a  terminal  receiving 

5  angular  position  as  shown  in  Figure  10  and  as 
shown  in  full  lines  in  Figure  12  and  is  held  in  that 
position  by  virtue  of  the  resilient  engagement  of  the 
ribs  128  of  the  pad  122  in  the  troughs  98  of  the 
spigot  78.  By  virtue  of  the  keying  action  on  the 

io  surface  96  and  the  pad  122,  the  retainer  4  cannot 
be  assembled  to  the  housing  2  with  the  spurs  120 
in  the  notches  108  . 

Since  the  terminal  locking  studs  114  lie  be- 
tween  the  cavities  8  and  so  do  not  obstruct  them,  a 

75  terminal  28  can  now  be  inserted  into  each  cavity  8 
from  the  terminal  receiving  face  10.  As  will  be 
apparent  from  the  above  description  relating  to 
Figures  1,11  and  11  A,  the  terminals  28  are  latched 
in  their  cavities  by  cooperation  between  their  latch- 

20  ing  tongues  40  and  the  shoulders  38  in  the  cavities 
8.  In  spite  of  this  latching  action,  the  terminals  28 
could  still  back  out  from  their  cavities  under  the 
action  of  vibration,  if  the  leads  L  are  pulled,  when 
the  housing  is  in  use,  as  the  struck  out  tongues  40 

25  will  not  normally  be  robust  enough  to  prevent  such 
terminal  backout,  since  the  metal  stock  from  which 
the  terminals  were  formed  will  usually  be  very  thin. 
In  order  to  prevent  the  terminals  28  from  backing 
out  from  the  cavities  8,  under  the  circumstances 

30  outlined  above,  the  tool  blade  is  inserted  into  the 
slots  130  of  the  trailing  end  118  of  the  retainer  4, 
which  are  accessible  from  the  mating  face  12,  and 
the  blade  is  rotated  angularly  to  shift  the  terminal 
retainer  4  a  few  degrees  in  a  clockwise  (as  seen  in 

35  Figure  10)  sense,  against  the  resilient  action  of  the 
pad  122,  to  cause  each  spur  120  of  the  retainer  4 
to  snap  into  locking  engagement  with  the  adjacent 
notch  108'  of  the  spigot  78,  so  that  as  shown  in 
Figure  12  in  broken  lines,  and  as  shown  in  Figure 

40  11,  each  locking  stud  114  of  the  retainer  4  is 
moved  into  the  respective  cavity  8  so  as  to  overlie 
the  abutment  flange  44  of  the  terminal  28  therein 
so  that  the  terminal  can  under  no  circumstances 
back  out  therefrom. 

45  The  second  embodiment  of  the  invention  will 
now  be  described  with  reference  to  Figures  13  to 
23,  in  which  certain  of  the  parts  already  described 
above  with  reference  to  Figures  1  to  12  bear  same 
reference  numerals  thereas  but  with  the  addition  of 

so  the  index  letter  "a",  in  the  interest  of  avoiding 
undue  repetition  in  the  description  relating  to  Fig- 
ures  13  to  23.  An  electrical  connector  housing  140 
of  substantially  circular  overall  cross  section,  com- 
prises  for  assembly  thereto  a  terminal  retainer  142, 

55  and  a  coupling  ring  6a.  The  housing  140  defines  a 
single  ring  of  four  spaced  terminal  receiving  cav- 
ities  8a  each  opening  into  the  terminal  receiving 
rear  face  10a  of  the  housing  140  and  into  the 
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mating  front  face  12a  thereof.  The  cavities  8a  are 
of  the  same  configuration  as  the  cavities  8,  being 
dimensioned  to  receive  the  terminals  28  described 
above. 

A  wall  144  extending  between  the  walls  20  a  of 
the  cavities  8a  at  right  angles  thereto  and  being 
positioned  generally  centrally  their  length,  provides, 
as  best  seen  in  Figures  13  and  16,  a  base  for  a 
circular  constant  cross-section,  tubular  spigot  146 
which  projects  forwardly  from  the  wall  144  up  to 
the  mating  face  12a  of  the  housing  140  and  has  a 
free  end  148  substantially  flush  with  the  face  12a 
as  shown  in  Figure  16.  The  spigot  146  cooperates 
with  the  body  153  of  the  housing  140  to  define  the 
annular  recess  152  to  allow  the  terminal  retainer 
142  to  be  mated  with  the  spigot  146  so  that  the 
latter  acts  as  a  pivot  for  the  retainer  142  as  de- 
scribed  below.  The  recess  152  opens  radially  out- 
wardly,  into  four  wells  156  which  are  constantly 
spaced  about  the  axis  X-X  of  the  housing  140  and 
are  defined  by  the  body  153,  each  well  156  open- 
ing  into  the  mating  face  12a  and  being  disposed 
between  the  cavities  8a  of  an  adjacent  pair  of  those 
cavities.  The  wells  156  also  communicate  with 
openings  154  in  the  body  153,  each  of  Which  in 
turn  communicates  with  the  interior  of  the  part  22a 
of  a  respective  cavity  8a.  Each  opening  154  ex- 
tends,  in  the  longitudinal  direction  of  the  cavities 
8a,  from  the  shoulder  42a  in  the  respective  cavity 
portion  22a,  to  a  position  spaced  forwardly  from 
wall  144  by  a  short  length  159  of  the  recess  152. 
The  wells  156  have  smoothly  inwardly  convex 
sidewalls  157,  as  best  seen  in  Figure  14.  The 
radially  outer  end  of  each  well  156  opens  into  a 
pair  of  circumferentially  spaced  latching  notches 
158  and  158  (best  seen  in  Figures  14  and  23)  at 
the  forward  end  of  the  spigot  146  and  which  open 
into  the  mating  face  12a.  The  notches  158  and 
158a  of  each  pair  are  located  midway  between  two 
adjacent  ones  of  the  cavities  8a.  At  the  forward  end 
of  each  opening  154  in  the  wall  of  each  cavity  8a 
the  cavity  wall  20a  defines  the  latching  shoulder 
21a  which  can  best  be  seen  in  Figures  1  and  16. 

The  terminal  retainer  142  will  now  be  described 
with  a  particular  reference  to  Figures  17  to  20.  The 
retainer  142  comprises  a  tubular  body  162  having  a 
leading  end  164  and  a  trailing  end  166  and  defining 
a  central  through  bore  168  dimensioned  to  receive 
the  spigot  146.  The  end  164  is  presented  by  a 
nose  170  which  is  chamfered  theretowards  but  is 
otherwise  of  constant  cross  section.  There  project 
radially  outwardly  from  the  body  162  just  behind 
the  nose  170  terminal  locking  studs  172  which  are 
constantly  spaced  from  one  another  about  the 
body  162  by  an  angular  distance  corresponding  to 
that  between  the  cavities  8a.  Each  stud  172  has  a 
terminal  locking  edge  portion  174  best  seen  in 
Figure  18.  There  extends  from  each  stud  172  to- 

wards  the  end  166  of  the  body  162,  a  guide  rib  176 
which  is  of  smaller  Width  circumferentially  of  the 
body  162,  than  the  stud  172  and  which  terminates 
radially  outwardly,  in  a  rounded  nose  178.  Each  rib 

5  176  has  concave  sides  177,  the  smooth  curvature 
of  which  is  complementary  with  that  of  the  side 
walls  157  of  the  wells  156.  The  body  162  is  formed 
with  four  circumferentially  aligned,  latching  ribs 
180,  each  positioned  between  the  ribs  176  of  an 

w  adjacent  pair  and  being  spaced  from  the  studs  172 
towards  the  trailing  end  166  of  the  retainer  142. 

The  body  162  is  further  formed,  with  a  pair  of 
diametrically  opposed  latching  spurs  182  spaced 
from  the  ribs  176  in  a  direction  away  from  the 

75  leading  end  164  and  each  having  a  radially  out- 
wardly  tapered  latching  tip  184,  the  tips  184  being 
oppositely  inclined  circumferentiaily  of  the  retainer 
142,  as  best  seen  in  Figures  18  and  23.  There 
open  into  the  trailing  166  a  pair  of  aligned  slots  186 

20  with  chamfered  guide  edges  188  to  receive  a  tool 
blade  (not  shown),  for  angularly  displacing  the  re- 
tainer  142  between  terminal  receiving,  and  terminal 
latching  angular  positions  when  it  has  been  assem- 
bled  to  the  housing  140  as  described  below.  In 

25  order  to  do  this,  the  terminal  retainer  142,  with  its 
end  164  leading,  is  mated  with  the  spigot  146,  so 
as  to  be  received  in  the  recess  152  until  the  ribs 
180  snap  into  latching  engagement  behind  respec- 
tive  shoulders  21a  in  the  cavities  8a,  and  the  nose 

30  170  is  received  in  the  length  159  of  the  recess  152. 
The  studs  172  are  then  each  disposed  in  a  respec- 
tive  well  156  as  will  be  apparent  from  Figure  23. 
The  side  177  of  the  ribs  176,  which,  during  the 
mating  of  the  retainer  142  with  the  spigot  146 

35  engage  the  side  walls  157  of  the  wells  156  serve  to 
guide  the  latching  tip  184  of  each  spur  182  into  a 
respective  notch  158,  these  notches  being  diamet- 
rically  opposite  to  one  another.  Terminal  retainer 
142  is  then  in  its  terminal  insertion  angular  position, 

40  since  the  edge  portions  174  of  the  studs  172  lie 
between  the  cavities  8a  and  so  do  not  obstruct 
them.  Terminals  28  are  then  inserted  into  the  cav- 
ities  8a  so  that  the  latching  tongues  34  of  the 
terminals  latch  behind  the  shoulders  38a  in  those 

45  cavities.  In  order  to  shift  the  terminal  retainer  142 
from  its  terminal  receiving  position  to  its  terminal 
locking  position,  the  said  tool  blade  is  inserted  into 
the  slots  186  of  the  retainer  142,  which  are  acces- 
sible  from  the  mating  face  12a,  and  the  tool  is 

50  employed  to  rotate  the  retainer  142  through  a  few 
degrees  about  the  spigot  146,  to  displace  the  latch- 
ing  tips  184  of  the  spurs  182  each  from  its  notch 
1  58  into  the  adjacent  notch  1  58  ,  whereby  the 
retainer  142  is  latched  in  its  terminal  locking  an- 

55  gular  position  in  which  the  locking  edge  portions 
174  of  the  studs  172  lie  just  behind  the  flanges  144 
of  the  terminals  28  so  as  to  prevent  their  with- 
drawal  from  the  cavities  8a,  as  shown  in  Figure  22, 
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in  which  the  spigot  146  and  the  terminal  retainer 
142  are  shown  as  being  cut  back  to  reveal  a  pair  of 
the  notches  158  and  158'. 

It  will  be  apparent  from  Figures  14,  21  and  23 
that  four  pairs  of  latching  notches  158  and  158  are  5 
provided  although  the  terminal  retainer  142  has 
only  one  pair  of  matching  spurs  182,  thus  enabling 
the  terminal  retainer  142  to  be  mated  with  the 
spigot  146  in  two  different  angular  orientations 
spaced  from  one  another  by  45°  .  Be  it  noted  that  10 
each  rib  176  has  two  opposite  sides  177  which  are 
of  the  same  configuration. 

sented  by  said  inner  walls  (20  or  20a)  to  latch  the 
terminal  retainer  (4  or  142)  in  said  recess  (16  or 
152). 
4.  A  housing  according  to  claim  1,  2  or  3,  char- 
acterized  in  that  the  spigot  (78)  has  at  least  one 
latch  arm  (109)  formed  with  first  and  second  exter- 
nal,  circumferentially  spaced,  latching  notches  (108 
and  108),  the  terminal  retainer  (4)  having  at  least 
one  inwardly  directed  latching  spur  (120)  for  latch- 
ing  engagement  with  the  first  notch  (108)  in  the 
first  position  of  the  terminal  retainer  (4)  and  in  the 
second  notch  (108)  in  the  second  position  of  the 
terminal  retainer. 
5.  A  housing  according  to  claim  1,  2,  3  or  4 
characterized  in  that  the  cantilever  spigot  (78)  is 
formed  with  a  longitudinally  indented  keying  sur- 
face  (96)  proximate  to  said  transverse  wall  (80)  and 
extending  in  the  direction  of  the  free  end  (94)  of 
the  spigot  (78),  the  terminal  retainer  (4)  having  a 
radially  inwardly  projecting  resilient  keying  pad 
(122),  shaped  complementary  with  said  keying  sur- 
face  (96),  and  which  is  aligned  therewith  in  the  first 
angular  position  of  the  terminal  retainer  (4). 
6.  A  housing  according  to  claim  5,  characterized  in 
that  said  keying  pad  (122)  which  extends  longitudi- 
nally  of  the  terminal  retainer  (4)  is  formed  with  an 
internal  opening  (124)  substantially  throughout  its 
length,  a  wall  (126)  of  the  keying  pad  (122)  having 
an  external  surface  facing  inwardly  of  the  terminal 
retainer  (4)  and  being  formed  with  a  pair  of  spaced 
longitudinal  ribs  (128)  each  for  engaging  in  a 
trough  (98)  of  said  keying  surface  (96). 
7.  A  housing  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  spigot  (78)  com- 
prises  an  annular  wall  (82)  concentric  with  said  axis 
(X)  and  which  extends  from  said  housing  wall  (80) 
towards  a  mating  face  (12)  of  the  housing  (2),  a 
solid  part  (88)  extending  from  said  annular  wall  (82) 
and  towards  the  mating  face  (12)  and  a  longitudi- 
nally  divided  part  (90)  extending  from  said  solid 
part  (88)  up  to  said  mating  face  (12)  and  defining  a 
pair  of  opposite  latch  arms  (109),  each  formed  with 
first  and  second  external,  circumferentiaily  spaced, 
latching  notches  (108  and  108),  the  annular  wall 
(82)  and  said  solid  part  (88)  being  formed  with  a 
longitudinally  indented  keying  surface  (96),  the  ter- 
minal  retainer  comprising  a  pair  of  internally  projec- 
ting  latching  spurs  (120)  each  for  latchingly  engag- 
ing  in  a  respective  first  notch  (108)  in  the  first 
angular  position  of  the  terminal  retainer  (4)  and  in  a 
respective  second  notch  (108)  in  the  second  an- 
gular  position  of  the  terminal  retainer  (4),  and  a 
resilient  key  (122)  for  engaging  in  slots  (92)  of  said 
longitudinally  divided  part  (90),  and  in  said  keying 
surface  (96). 
8.  A  housing  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  spigot  (146)  is 
tubular  and  is  of  constant  circular  cross  section,  the 

Claims  75 

1.  An  electrical  connector  insulating  housing  (2  or 
140)  defining  a  series  of  spaced,  elongate,  terminal 
receiving  cavities  (8  or  8a)  surrounding  an  axis 
(XX)  of  the  housing  (2)  and  extending  lengthwise  of  20 
said  axis  (X-X),  the  housing  receiving  a  terminal 
retainer  (4  or  142)  for  angular  displacement  about 
said  axis  (X-X)  between  a  first  angular  position  to 
allow  electrical  terminals  (28)  to  be  inserted  into 
the  cavities  (8  or  8a)  and  a  second  angular  position  25 
to  overlie  abutments  (44)  on  the  terminals  (28) 
when  they  have  been  inserted  into  the  cavities  (8 
or  8a),  to  lock  the  terminals  therein;  characterized 
in  that  the  cavities  (8  or  8a)  are  arranged  in  a 
single  ring  about  said  axis  (X-X)  and  the  terminal  30 
retainer  (4  or  142),  which  is  annular,  is  mounted  for 
said  angular  displacement  on  a  spigot  (78  or  146) 
which  projects  as  a  cantilever  within  said  ring  of 
cavities  (8  or  8a)  from  a  housing  wall  (80  or  144) 
extending  transversely  of  the  cavities  (8  or  8a);  and  35 
in  that  the  terminal  retainer  (4  or  142)  has  radially 
outwardly  directed  terminal  retaining  members  (114 
or  172)  which  intersect  the  cavities  (8  or  8a)  in  the 
second  angular  position  of  the  terminal  retainer  (4 
or  142)  to  overlie  the  abutments  (44)  of  the  termi-  40 
nals  (28). 
2.  A  housing  according  to  claim  1  ,  characterized  in 
that  said  transverse  wall  (80  or  144)  is  positioned 
generally  longitudinally  centrally  of  the  cavities  (8 
or  8a).  45 
3.  A  housing  according  to  claim  1  or  2,  character- 
ized  in  that  the  terminal  retainer  (4  or  142)  is 
insertable  into  an  annular  recess  (16  or  152)  de- 
fined  by  the  housing  (2  or  140),  between  the  spigot 
(78  or  146)  and  radially  inner  walls  (20  or  20a)  of  50 
the  cavities  (8  or  8a),  with  the  aid  of  guide  means 
(122  or  176)  provided  on  the  terminal  retainer  (4  or 
142)  and  cooperating  with  complementary  guide 
means  (96  or  157)  on  the  spigot  (78)  or  between 
the  cavities  (8  or  8a),  to  locate  the  terminal  retainer  55 
(4  or  142)  in  its  first  angular  position,  the  terminal 
retainer  (4  or  142)  having  a  latching  means  (116  or 
180)  cooperating  with  shoulders  (21  or  21a)  pre- 
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terminal  retainer  (142)  having  a  constant  circular 
cross  section  bore  (168)  for  receiving  the  spigot 
(146). 
9.  A  housing  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  terminal  retainer  5 
(142)  has  a  pair  of  diametrically  opposed,  radially 
outwardly  projecting,  latching  spurs  (182),  the 
housing  (140)  being  formed  between  the  cavities  (8 
or  8a)  thereof  with  circumferentially  spaced  latching 
notches  (158  and  158  )  for  receiving  a  latching  tip  w 
(184)  of  one  of  the  latching  spurs  (182)  in  the  first 
and  second  angular  positions,  respectively,  of  the 
terminal  retainer  (142). 
10.  A  housing  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  housing  (140)  de-  75 
fines  between  each  pair  of  adjacent  cavities  (8a),  a 
well  (156)  opening  into  a  mating  face  (12a)  of  the 
housing  (140),  for  receiving  a  respective  terminal 
retaining  member  (172)  of  the  terminal  retainer 
(142),  each  well  (156)  communicating,  proximate  to  20 
a  mating  face  (12a)  of  the  housing  (140)  with  the 
first  and  second  latching  notches  (158  and  158) 
extending  radially  outwardly  from  the  well  (156), 
each  for  receiving  in  the  first  and  second  angular 
positions,  respectively,  of  the  terminal  retainer  25 
(142),  a  latching  tip  (184)  of  a  latching  spur  (182) 
projecting  radially  outwardly  from  the  terminal  re- 
tainer  (1  42). 
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