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(54)  An  electrical  socket. 

(57)  An  electrical  socket  (1)  in  which  a  shutter  (20) 
is  latched  into  a  closed  position  to  cover  open- 
ings  (15,16)  in  a  front  wall  (2)  of  the  socket  by 
means  of  a  first  latch  (21,22)  which  is  operable 
by  means  of  a  plug's  earth  pin  or  protrusion  (4). 
Unlatching  the  first  latch  is  achieved  by  inser- 
tion  of  the  earth  or  pin  protrusion  which  en- 
ables  live  and  neutral  plug  pins  (5,6)  to  act  on 
the  shutter  to  move  it  away  from  the  openings. 
Preferably  a  second  latch  (29,31)  operable  by 
means  of  the  plug's  live  and  neutral  pins  (5,6)  is 
provided  to  lock  the  shutter  into  the  closed 
position. 
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The  present  invention  relates  to  an  electrical 
socket  having  at  least  two  socket  contacts  for  connec- 
tions  with  two  or  more  pin  contacts  of  a  plug  and  a 
shutter  for  closing  plug  pin  openings  in  the  front  wall 
of  the  socket  to  cover  two  of  the  contacts  in  the  ab- 
sence  of  the  plug. 

It  is  common  to  provide  such  a  socket  wherein  the 
shutter  closes  the  live  and  neutral  openings  in  the 
socket,  the  shutter  being  movable  to  the  open  posi- 
tion  by  means  of  a  part  having  a  ramped  surface 
which  extends  to  the  earth  opening.  The  earth  pin  on 
insertion  acts  on  the  ramped  surface  to  urge  the  shut- 
ter  away  from  the  openings.  A  spring  then  closes  the 
shutter  when  the  plug  is  removed.  These  shutters  are 
simple  to  open  by  merely  inserting  a  probe  into  the 
earth  hole. 

It  is  an  object  of  the  invention  to  make  such  a 
socket  safer.  Accordingly  an  electrical  socket  accord- 
ing  to  the  invention  has  at  least  two  socket  contacts 
for  connection  with  two  or  more  pin  contacts  of  a  plug 
and  a  shutter  for  closing  plug  pin  openings  in  a  front 
wall  of  the  socket  to  cover  two  of  the  contacts  in  the 
absence  of  the  plug,  wherein  the  shutter  is  latched  in 
the  closed  position  by  means  of  at  least  a  first  latch 
operable  by  means  of  a  plug  earth  pin  or  protrusion 
from  a  plug  other  than  the  live  and  neutral  pins  of  said 
plug,  and  is  characterised  in  that  the  first  latch  is 
formed  as  at  least  one  latching  member  extending 
from  the  shutter  which  is  pushed  to  one  side  by  the 
earth  pin  or  protrusion  in  a  lateral  direction  as  be- 
tween  the  live  and  neutral  pins  so  as  to  release  the 
member  from  a  stop. 

The  shutter  is  preferably  formed  with  at  least  one 
lateral  ramped  portion  to  close  the  live  and  neutral 
openings  and  wherein  the  latching  member(s)  extend 
from  the  lateral  portion  or  portions,  the  shutter  being 
urged  into  the  closed  position  by  a  spring.  In  order  to 
make  the  shutter  even  safer  the  lateral  portion  may 
itself  be  provided  with  a  second  latch  which  requires 
simultaneous  pressure  by  the  live  and  neutral  pins  on 
the  lateral  portion  to  unlatch  before  the  shutter  can  be 
moved  in  a  direction  from  the  earth  pin  towards  the 
live  and  neutral  pins. 

An  embodiments  of  the  invention  will  now  be  de- 
scribed  with  reference  to  the  accompanying  drawings 
in  which:- 

Figure  1  is  a  plan  view  of  part  of  a  socket  accord- 
ing  to  the  invention  showing  openings  in  the  front 
wall  of  the  socket  according  to  a  first  embodiment 
of  the  invention, 
Figure  2  is  a  cross  sectional  view  of  the  socket  of 
Fig.  1  taken  on  BB  as  seen  from  A  in  Fig.  1, 
Figure  3  is  a  cross  sectional  view  of  the  socket  of 
Figure  1  taken  on  CC  in  Figure  1, 
Figure  3A  shows  a  second  embodiment  with  a 
similar  view  to  the  shutter  of  Fig.  3, 
Figures  4  to  6  are  plan  views  of  the  movement  of 
the  shutter  seen  in  Figure  1  from  a  first  position 

in  Figure  4  in  which  no  plug  or  pins  are  inserted, 
a  second  position  Figure  5  in  which  the  earth  pin 
of  a  three  pin  plug  is  inserted  and  a  third  position 
in  Figure  6  in  which  all  plug  pins  are  inserted, 

5  Figure  7  is  a  perspective  view  of  a  shutter  of  a 
third  embodiment  of  the  invention, 
Figure  8  is  a  plan  view  of  the  shutter  of  Fig.  7  in 
a  similar  view  to  Fig.  1  ,  and 
Figure  9  to  11  are  plan  views  of  the  shutter  seen 

10  in  Fig.  8  and  correspond  respectively  to  the 
movements  of  the  shutter  shown  in  Fig.s  4  to  6. 
In  Figures  1  to  3  a  socket  1  is  shown  with  a  front 

wall  2  and  in  Figure  3  a  British  Standard  three  pin  plug 
3  is  shown  half  in  socket  1.  It  should  be  noted  in  this 

15  respect  that  although  the  arrangement  is  specifically 
designed  for  a  British  standard  three  pin  plug  having 
an  earth  pin  4,  a  line  5  and  a  neutral  pin  6,  the  earth 
pin  can  be  replaced  by  a  suitable  protrusion  from  a 
plug  where  only  live  and  neutral  pins  are  provided. 

20  Whilst  rectangular  pins  are  shown  these  may  equally 
be  round  pins  or  have  any  other  suitable  shape. 

The  front  wall  2  has  plug  pin  openings  14,  15  and 
16  for  pins  4,  5  and  6  respectively.  Socket  contacts  for 
the  pins  are  not  shown. 

25  Below  the  front  wall  2  within  the  socket  is  a  shut- 
ter  20  which  is  latched  in  the  closed  position  shown 
in  Fig.  1  and  Fig.  4  by  means  of  a  first  latch  comprising 
a  pair  of  opposed  latching  members  formed  as  hooks 
21  and  a  fixed  stop  22.  The  hooks  21  which  face  each 

30  other  are  each  formed  as  an  end  portion  of  a  resilient 
flat  web  23  extending  from  lateral  ramped  portions  25 
which  when  the  shutter  is  closed  lie  immediately  be- 
low  and  close  off  openings  15  and  16.  Lateral  por- 
tions  or  latching  faces  25  are  formed  on  laterally  ex- 

35  tending  arms  27  which  are  normally  inclined  slightly 
upwards  to  latching  edges  29. 

Latching  edges  29  latch  into  latching  grooves  31 
formed  inthe  inner  surface  ofthe  front  wall  2  adjacent 
to  openings  15  and  16  to  form  a  second  latch. 

40  The  hooks  21  are  provided  with  upper  chamfered 
edges  1  9  and  vertical  chamfered  edges  1  8. 

Extending  from  a  lower  laterally  extending  web  32 
which  connects  arms  27  is  a  projection  33  onto  which 
a  coiled  compression  spring  34  acts.  Spring  34  acts 

45  to  urge  the  shutter  into  the  closed  position  shown  in 
Fig.  1  .  Each  arm  27  has  a  depressed  circular  area  50 
if  required,  which  if  a  two  pin  standard  plug  were  in- 
serted  into  openings  15  and  16  would  catch  the  pins 
and  prevent  movement  of  the  shutter  away  from 

so  openings  15  and  16  even  if  an  object  is  inserted  into 
opening  14  in  order  to  release  the  first  latch. 

When  plug  3  is  inserted  into  the  socket  1  the 
earth  pin  4  first  acts  on  hook  chamfers  1  9  to  force  the 
hooks  21  apart.  These  clear  stop  22  as  shown  in  Fig. 

55  5.  The  shorter  live  and  neutral  pins  5  and  6  then  act 
on  ramped  portions  25  ofthe  shutter  arms  27  to  force 
the  arms  and  arm  edges  29  downwards  to  a  broken 
line  position  shown  in  Fig.  2  at  40.  The  edges  29  are 
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then  unlatched  and  clear  of  grooves  31.  Further  in- 
sertion  of  pins  5  and  6  cause  the  shutter  20  to  move 
away  from  opening  14  opening  holes  15  and  16  to  al- 
low  the  pins  to  fully  enter  openings  14,  15  and  16  as 
shown  in  Fig.  6  when  the  plug  is  fully  inserted  the 
shutter  assumes  its  original  shape  as  shown  in  un- 
broken  lines  in  Fig.  2.  This  is  enabled  by  a  sloping  in- 
ner  surface  36  of  front  wall  2  shown  in  Fig.  3. 

When  the  plug  is  removed  the  shutter  20  is  driven 
back  by  spring  34.  The  arms  or  wings  27  and  hooks 
21  relatch  to  lock  the  shutter  in  its  closed  position. 

The  stop  22  has  recesses  35  to  receive  the  hooks 
21  in  a  position  as  shown  in  Fig.  6  where  the  opening 
15  and  16  in  the  front  wall  2  ofthe  socket  are  unshut- 
tered.  These  recesses  35  then  allow  the  latching 
members,  that  is  the  hooks,  to  return  in  the  lateral  di- 
rection  as  between  openings  15  and  16  to  the  situa- 
tion  shown  in  Fig.  4  before  the  hooks  are  released 
from  the  stop  22. 

Central  web  32  from  which  arms  27  extend  and 
whereby  the  arms  are  mounted  to  the  shutter  is  resil- 
ient  so  that  the  arms  are  resilient  ly  urged  upwards  to- 
wards  the  outer  surface  of  the  front  wall  2  into 
grooves  31. 

Fig  3A  shows  a  second  embodiment  which  is  a 
slightly  modified  arrangement  ofthe  shutter  of  Fig.  3 
in  which  the  spring  34'  engages  in  a  recess  35  formed 
between  webs  23'  of  the  hooks  21'  and  central  web 
32'.  This  enables  the  shutter  arrangement  to  be  more 
compact. 

It  should  be  noted  that  it  is  possible  to  provide 
only  one  hook  21  or  21'  though  this  may  not  be  so  ef- 
fective  as  a  pair  of  hooks. 

Figures  7  to  8  show  a  third  embodiment  in  which 
a  shutter  120  operates  to  open  openings  115  and  116 
in  a  direction  X  opposite  to  that  in  the  first  embodi- 
ment  shown  in  Fig.s  1  to  6.  There  are  certain  advan- 
tages  in  this  arrangement  as  will  be  discussed. 

The  shutter  120  is  formed  with  arms  127  similar 
to  arms  27  of  the  first  embodiment  except  that  their 
lateral  ramped  portions  125  face  away  from  the  earth 
pin.  The  latching  members  121  which  act  similarly  to 
members  21  of  the  first  embodiment  are  moved  later- 
ally  outward  by  the  earth  pin  104  on  initial  insertion 
of  the  plug.  This  enables  the  members  to  clear  stop 
122  (see  Fig.  10).  Further  depression  ofthe  plug  re- 
sults  in  live  and  neutral  pins  105  and  106  acting  on 
ramped  portions  125.  The  arms  127  are  then  de- 
pressed  to  release  the  arms  against  the  resilience  of 
central  web  132  from  grooves  (not  shown)  equivalent 
to  grooves  31  of  the  first  embodiment.  The  interaction 
of  pins  105and  106and  portions  125  then  causes  the 
shutter  to  move  towards  the  earth  pin  in  direction  X 
against  spring  134  which  is  located  between  the 
members  121  and  between  fixed  stop  151  formed  as 
part  ofthe  plug  moulding  and  end  wall  1  52  ofthe  shut- 
ter.  The  shutter  with  members  121  unlatched  from 
stop  122  moves  tothe  position  shown  in  Fig.  11  where 

the  members  return  by  means  of  their  resilience  to 
theircentral  position  with  the  chamfered  end  portions 
119  lying  in  recesses  135  in  stop  122. 

The  third  embodiment  also  has  depressed  circu- 
5  lar  areas  150  similar  in  purpose  and  form  to  those  of 

the  first  embodiment  shown  at  50.  The  third  embodi- 
ment  has  an  advantage  over  that  of  the  first  embodi- 
ment  in  that  because  the  spring  134  is  located  be- 
tween  the  three  pin  openings  114-116  the  arrange- 

10  ment  is  more  compact. 
The  three  embodiments  have  an  advantage  over 

prior  known  construction  in  t  hat  any  wear  of  t  he  eart  h 
pin  on  the  shutter  does  not  affect  the  unshuttering. 
Furthermore  because  unlatching  on  the  flank  ofthe 

15  earth  pin  and  this  does  not  have  to  move  the  shutter 
against  the  shutter  spring,  there  is  only  s  small 
amount  of  friction  at  the  point  of  initial  plug  insertion. 
In  order  to  move  the  shutter  it  is  necessary  to  insert 
all  three  pins  simultaneously.  If  say  the  earth  pin  or 

20  similar  protrusion  is  not  present  the  shutter  remains 
latched  by  members  21  or  121.  If  either  the  live  or 
neutral  pin  is  missing  then  arms  27  or  127  remain 
latched.  If  a  two  pin  plug  of  say  the  Continental  Euro- 
pean  Standard  is  inserted  and  the  latching  members 

25  21  or  121  are  somehow  forced  to  unlatch  then  the  de- 
pressed  areas  50  or  150  inhibit  longitudinal  shutter 
movement.  The  construction  of  the  shutter  and  its 
latching  members  as  a  single  item  keeps  the  cost  to 
a  minimum.  All  that  is  required  for  the  shutterarrange- 

30  ments  is  a  spring  and  the  shutter  including  latching 
means.  Any  remaining  parts  such  as  the  stop  22  or 
122  are  moulded  as  part  ofthe  socket  assembly.  For 
this  reason  also,  assembly  ofthe  socket  during  man- 
ufacture  is  simple  and  cost  effective.  Furthermore, 

35  the  manufacturing  tolerances  in  the  constructions 
shown  are  not  too  critical  as  is  the  case  in  many  early 
shuttering  arrangements. 

40  Claims 

1.  An  electrical  socket  having  at  least  two  socket 
contacts  for  connection  with  two  or  more  pin  con- 
tacts  of  a  plug  and  a  shutter  for  closing  plug  pin 

45  openings  in  a  front  wall  ofthe  socket  to  cover  two 
ofthe  contacts  in  the  absence  ofthe  plug  wherein 
the  shutter  is  latched  in  the  closed  position  by 
means  of  at  least  a  first  latch  operable  by  means 
of  a  plug  earth  pin  or  protrusion  from  a  plug  other 

so  than  the  live  and  neutral  pins  of  said  plug  char- 
acterised  in  that  the  first  latch  is  formed  as  at 
least  one  latching  member  extending  from  the 
shutter  which  is  pushed  to  one  side  by  the  earth 
pin  or  protrusion  in  a  lateral  direction  as  between 

55  the  live  and  neutral  pins  so  as  to  release  the 
member  from  a  stop. 

2.  A  socket  as  claimed  in  claim  1  wherein  initial  in- 
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sertion  ofthe  earth  pin  so  as  to  release  the  latch- 
ing  member  or  members  from  the  stop  results  in 
no  movement  ofthe  shutter  in  a  direction  parallel 
to  the  centre  line  ofthe  plug  perpendicular  to  the 
line  between  the  centre  of  the  openings  in  the 
front  wall  ofthe  socket  forthe  live  and  neutral  pin 
contacts. 

3.  A  socket  as  claimed  in  claim  1  or  2  wherein  the 
shutter  is  formed  with  at  least  one  lateral  ramped 
portion  to  close  the  live  and  neutral  openings  in 
the  front  wall  and  wherein  the  latching  member  or 
members  extend  from  the  lateral  portion  or  por- 
tions,  the  shutter  being  urged  into  position  by  a 
spring  means. 

4.  A  socket  as  claimed  in  any  one  of  claims  1  to  3 
wherein  the  lateral  portion  or  portions  are  formed 
on  arms  latched  by  a  second  latch  in  the  closed 
position  the  second  latch  being  operable  by 
means  of  said  plug's  live  and  neutral  pins. 

5.  A  socket  as  claimed  in  claim  4  wherein  the  sec- 
ond  latch  comprises  edges  on  the  arms  and 
grooves  in  the  socket  into  which  the  edges  en- 
gage  in  the  closed  position. 

6.  A  socket  as  claimed  in  claims  4  or  5  wherein  the 
arms  extend  laterally  from  a  resilient  central  web 
portion. 

7.  A  socket  as  claimed  in  any  one  of  claims  4  to  6 
wherein  the  arms  are  mounted  to  the  shutter  so 
as  to  be  resiliently  urged  upwards  towards  the 
outer  surface  of  the  front  wall. 

8.  A  socket  as  claimed  in  any  one  of  claims  1  to  7 
wherein  the  stop  has  a  recess  or  recesses  to  re- 
ceive  the  latching  member  or  members  in  a  pos- 
ition  where  the  openings  in  the  front  wall  of  the 
socket  are  unshuttered  and  so  as  to  enable  the 
latching  member  or  members  to  return  in  the  lat- 
eral  direction  substantially  to  a  situation  assumed 
before  the  release  from  the  stop. 

9.  A  socket  as  claimed  in  any  one  of  claims  4  to  8 
wherein  the  arms  with  their  edges  are  forced 
downwards  by  insertion  of  the  live  and  neutral 
pins  to  disengage  from  the  grooves  whereby  the 
shutter  is  enabled  to  move  rearwardly  away  from 
an  opening  in  said  front  wall  of  the  socket  for  the 
earth  pin  or  protrusion  and  wherein  the  stop  is 
between  the  openings  forthe  earth  pin  or  protru- 
sion  and  those  forthe  live  and  neutral  pins. 

10.  A  socket  as  claimed  in  any  one  of  claims  4  to  8 
wherein  the  arms  with  their  edges  are  forced 
downwards  by  insertion  of  the  live  and  neutral 

pins  to  disengage  from  the  grooves  whereby  the 
shutter  is  enabled  to  move  forwardly  toward  an 
opening  in  said  front  wall  of  the  socket  for  the 
earth  pin  or  protrusion  and  wherein  the  stop  is  lo- 

5  catedata  position  adjacent  the  side  ofthe  open- 
ing  for  the  earth  pin  or  protrusion  opposite  that 
side  nearest  the  openings  forthe  live  and  neutral 
pins. 

10  11.  A  socket  as  claimed  in  claim  3  wherein  the  spring 
means  is  a  coiled  compression  spring  located  be- 
tween  two  said  latching  members  and  a  part  of 
the  socket  adjacent  the  opening  forthe  earth  pin 
or  protrusion. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

5 



EP  0  539  093  A1 



EP  0  539  093  A1 

7 





EP  0  539  093  A1 

n o .   9  

M l -  

n o .   w  

1 2 7  

F I G . 1 1  

M l -  

9 



EP  0  539  093  A1 

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  92  30  9392 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  Cl.S  ) 

X 

A 

A 

NL-A-11  363  (PROGRESS  AG) 
*  figure  11  * 

DE-A-1  803  136  (H.  HINTZ) 
*  page  6,  line  14  -  line  23;  f igures  1-2 

GB-A-2  068  651  (MK  ELECTRIC  LTD.) 
*  page  1,  line  127  -  line  129;  figure  4  * 

1-11 

1-11 

1-11 

H01R13/453 

TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.S  ) 

H01R 

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

THE  HAGUE 
DtU  of  onjBloHoa  of  Ike  itatk 

08  DECEMBER  1992 
ExmlMr 
Sibil  l a  

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-mitten  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or 
after  the  filing  date 

D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

10 


	bibliography
	description
	claims
	drawings
	search report

