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Background  of  the  Invention 
The  present  invention  generally  relates  to  a 

limit  switch  assembly  and,  more  particularly,  to  a 
limit  switch  assembly  of  a  type  comprising  a 
switch  box  having  a  built-in  switch,  and  a  head 
mounted  on  the  switch  box  and  having  an  actu- 
ator  for  actuating  the  switch. 

Hitherto,  numerous  types  of  limit  switch 
assemblies  have  been  developed  and  placed  in 
the  market,  some  of  them  employing  the  actuator 
in  the  form  of  a  plunger  and  some  of  them 
employing  the  actuator  in  the  form  of  a  lever  or  a 
combined  lever  and  arm.  In  all  of  these  prior  art 
assemblies,  not  only  are  the  head  and  the  switch 
box  connected  together  with  an  O-ring  interposed 
therebetween,  but  the  built-in  switch  is  secured  in 
position  within  the  switch  box  by  the  use  of  set 
screws.  Accordingly,  it  has  been  found  that,  even 
though  the  O-ring  is  interposed  between  the  head 
and  the  switch  box,  the  O-ring  is  not  effective  to 
avoid  any  possible  intrusion  of  an  undesirable 
fluid  medium  such  as,  for  example,  oil  by  the 
capillary  action,  and  therefore,  the  built-in  switch 
tends  to  fail  to  operate  properly  when  wetted  in 
contact  with  the  fluid  medium.  In  addition, 
according  to  the  prior  art,  since  the  area  of  the 
switch  from  which  a  push  button  projects  out- 
ward  is  exposed  to  the  outside  of  the  switch  box 
before  the  head  is  mounted  on  the  switch  box 
with  the  actuator  aligned  with  the  push  button, 
foreign  matters  such  as  dusts  and  oily  substances 
tend  to  adhere  to  the  push  button  which  may 
ultimately  result  in  the  malfunctioning  of  the 
switch  assembly  as  a  whole. 

The  intrusion  of  oil  into  the  built-in  switch  by 
the  capillary  action  may  also  take  place  through 
the  set  screws  used  to  secure  the  switch  in 
position  within  the  switch  box,  thereby  posing  a 
problem  similar  to  that  described  above.  Further- 
more,  where  the  switch  is  secured  in  position 
within  the  switch  box  by  the  use  of  the  set  screws, 
impacts  and/or  vibrations  applied  exteriorly to  the 
switch  box  tend  to  be  transmitted  to  the  built-in 
switch,  and,  in  the  worst  it  may  happen,  not  only 
does  the  built-in  switch  fail  to  operate  property, 
but  also  external  wiring  elements  connected  to 
respective  terminal  members  of  the  built-in 
switch  may  separate  from  the  terminal  members. 

In  view  of the  foregoing,  it  can  be  contemplated 
to  use  a  rubber  hood  in  a  manner  as  shown  in  Fig. 
9  of the  accompanying  drawings.  Referring  to  Fig. 
9,  the  rubber  hood,  generally  identified  by  34,  is 
configured  to  substantially  tightly  receive  therein 
the  switch  33  contacting  all  of  the  surfaces  of  said 
switch  including  the  surface  thereof  from  which 
the  push  button  protrudes  outwards,  but  exclud- 
ing  the  surface  thereof  from  which  terminal  mem- 
bers  protrude  outwards.  The  switch  33  so  covered 
by  the  rubber  hood  34  is  secured  to  a  wall  of  the 
switch  box  20  by  means  of  screws  60  extending 
through  respective  mounting  holes  33c  defined  in 
the  switch  33  so  as  to  extend  completely  through 
the  thickness  thereof. 

In  the  contemplated  arrangement  shown  in  Fig. 
9,  both  the  impact  resistance  and  the  dust  proof- 
ness  of  the  switch  assembly  may  be  improved. 
However,  a  worker  engaged  in  the  fabrication  of 
the  switch  assembly  will  be  forced  to  locate  the 
mounting  holes  33c  exteriorly  of  the  rubber  hood 
34  immediately  before  the  screws  61  are  inserted 
therethrough  to  secure  the  switch  to  the  wall  of 
the  switch  box  20.  Even  if  the  switch  will  have 
been  successfully  secured  to  the  switch  box  20, 
portions  of  the  rubber  hood  adjacent  the  screws 
extending  through  the  respective  mounting  holes 
may  be  inwardly  compressed,  as  shown,  as  the 
screws  are  fastened,  and  accordingly,  in  the 
assembled  condition,  the  switch  33  may  happen 
to  be  secured  in  a  manner  tilted  relative  to  the 
wall  of  the  switch  box  20.  Once  this  happens,  the 
operating  position  of  the  actuator  for  actuating 
the  push  button  of  the  switch  may  deviate  from  a 
predetermined  or  required  position  to  such  an 
extent  as  to  fail  to  properly  engage  an  external 
driving  element. 

GB-A-1  362196  discloses  a  push-button 
forming  part  of  an  alarm  contact  box.  The  switch 
is  covered  by  elastomeric  rear  and  front  covers, 
the  rear  cover  having  a  "top-hat"  shaped  central 
portion  fitted  with  considerable  clearance  over 
the  main  portion  of  the  switch  and  a  collar  fitted 
tightly  around  a  base  plate  of  the  switch  through 
which  base  plate  the  switch  is  mounted  to  the 
front  plate  of the  housing  of the  alarm  contact  box 
by  screws  extending  through  the  collar  and 
clamping  the  same  between  the  screws  and  the 
base  plate  of  the  switch  and  also  between  the 
base  plate  of  the  switch  and  the  front  plate  of  the 
housing.  The  front  cover  extending  along  the 
outer  side  of the  base  plate  of the  switch  and  over 
the  push-button  of  the  switch  protruding  from  the 
base  plate  continues  the  rear  cover  and  is 
clamped  between  the  base  plate  of  the  switch  and 
the  front  plate  of  the  housing. 

In  FR-A-2  413  770  there  is  described  a  limit 
switch  assembly  according  to  the  preamble  of 
claim  1  in  which  the  switch  is  fitted  into  a  housing 
which  covers  all  of  the  surfaces  of  the  switch 
fitted  therein  except  for  the  surface  thereof  from 
which  the  terminal  members  protrude.  The  hous- 
ing  is  slideably  supported  by  the  outer  switch  box 
so  as  to  be  adjustable  together  with  the  switch 
fitted  therein  by  an  adjustment  screw  in  a  direc- 
tion  towards  an  actuator  member  of  the  switch 
assembly  in  order  to  obtain  a  definite  spatial 
relationship  between  the  actuator  member  and 
the  push-button  of  the  switch.  An  elastomeric 
cap-like  membrane  is  interposed  between  and 
around  the  actuator  and  the  push-button  extend- 
ing  through  said  housing  in  order  to  seal  the 
space  around  the  push-button  and  the  actuator 
member. 

US-A-4  342  894  describes  a  switch  assembly 
comprising  a  push-button  switch  fitted  into  an 
elastomeric  hood  which  has  an  expandable  sec- 
tion  provided  for  compensating  an  increase  in  the 
volume  of  the  air  within  a  sealed  chamber 
surrounding  the  switch. 



Summary  of  the  Invention 
Accordingly,  the  present  invention  has  been 

developed  with  a  view  to  substantially  eliminat- 
ing  the  disadvantages  and  inconveniences  inhe- 
rent  in  the  prior  art  switch  assemblies  and  has  for 
its  essential  object to  provide  an  improved  switch 
assembly  which  has  a  high  resistance  to  impacts 
and  also  a  high  dust  proofness  and  which  is 
reliable  in  operation. 

This  object  can  be  achieved  by  carrying  out  the 
features  disclosed  in  the  characterising  part  of 
claim  1. 

Another  object  of  the  present  invention  is  to 
provide  an  improved  switch  assembly  of  the  type 
referred  to  above,  wherein  means  is  provided  to 
minimize  change  in  pressure  which  would  occur 
inside  the  head  as  a  result  of  the  movement  of  the 
actuator,  thereby  to  facilitate  a  smooth  movement 
thereof  with  the  minimized  driving  force. 

A  further  object  of  the  present  invention  is  to 
provide  an  improved  switch  assembly  of  the  type 
referred  to  above,  which  can  be  easily  fabricated 
with  no  need  to  locate  the  mounting  holes  such  as 
required  in  the  prior  art. 

Brief  Description  of  the  Drawings 
These  and  other  objects  and  features  of  the 

present  invention  will  become  apparent  from  the 
following  detailed  description  of  the  preferred 
embodiment  thereof  taken  in  conjunction  with 
reference  to  the  accompanying  drawings,  in 
which: 

Fig.  1  is  a  longitudinal  sectional  view  of  a  limit 
switch  assembly; 

Fig.  2  is  an  exploded  view  of  the  limit  switch 
assembly  shown  in  Fig.  1; 

Fig.  3  is  a  top  plan  view  of  a  rubber  hood  used 
in  the  switch  assembly  shown  in  Fig.  1; 

Fig.  4  is  a  longitudinal  sectional  view  of  the 
rubber  hood; 

Fig  5  is  a  cross-sectional  view  of  the  rubber 
hood  taken  along  the  line  V-V  in  Fig.  4; 

Fig.  6  is  a  bottom  plan  view  of the  rubber  hood; 
Fig.  7  is  a  cross-sectional  view  taken  along  the 

line  VII-VII  in  Fig.  1; 
Fig.  8  is  a  cross-sectional  view  taken  along  the 

line  VIII-VIII  in  Fig.  7;  and 
Fig.  9  is  a  schematic  sectional  view  illustrating 

the  manner  in  which  a  built-in  switch  is  secured  in 
position  by  set  screws. 

Detailed  Description  of  the  Embodiment 
Before  the  description  of  the  present  invention 

proceeds,  it  is  to  be  noted  that  like  parts  are 
designated  by  like  reference  numerals  throughout 
the  accompanying  drawings. 

Referring  first  to  Figs.  1  and  2,  a  limit  switch 
assembly  embodying  the  present  invention 
generally  comprises  a  head  1  and  a  switch  box  20 
both  connected  together  by  means  of  a  plurality 
of,  for  example,  two,  connecting  bolts  or  screws 
10. 

The  head  1  has  a  tubular  bearing  member  2 
protruding  outwards  from  one  surface  thereof 
opposite  the  switch  box  20.  A  plunger  3,  forming 

a  part  of  an  actuator  for  a  built-in  switch  33  as  will 
be  described  later,  extends  through  the  bearing 
member  2  for  axial  movement  between  projected 
and  depressed  positions,  with  an  O-ring  4  inter- 
posed  between  the  plunger  3  and  the  bearing 
member  2  so  as  to  avoid  any  possible  intrusion  of 
foreign  matters  into  the  interior  of  the  head  1.  The 
plunger  3  is  shown  as  having  a  roller  member  5 
rotatably  mounted  on  an  outer  end  thereof  posi- 
tioned  exteriorly  of  the  head  1  for  engagement 
with  an  external  driving  element  (not  shown).  The 
plunger  3  so  supported  by  the  bearing  member  2 
is  normally  biased  to  the  projected  position,  as 
shown  in  Fig.  1,  by  a  return  spring  7  interposed 
between  the  plunger  3  and  a  generally  rect- 
angular  spring  seat  member  6  secured  to  one 
surface  of  the  head  1  opposite  to  the  surface 
thereof  from  which  the  bearing  member  2  pro- 
jects  outwardly  and  confronting  the  switch  box 
20.  Axially  slidably  inserted  within  the  plunger  3  is 
a  generally  elongated  operating  piece  8  which  is 
normally  biased  in  a  direction  counter  to  the 
plunger  3  by  a  safety  spring  9  substantially 
housed  within  the  plunger  3  and  interposed  be- 
tween  the  plunger  3  and  one  end  of the  operating 
piece  8,  the  other  end  of  said  operating  piece  8 
protruding  outwardly  through  an  opening  6a  in 
the  spring  seat  member  6. 

In  the  construction  so  far  described,  it  will  be 
readily  seen  that,  when  the  plunger  3  is  moved 
towards  the  depressed  position  against  the  return 
spring  7  by  the  application  of  an  external  driving 
force  thereto  through  the  roller  5,  the  safety 
spring  9  tending  to  be  axially  inwardly  com- 
pressed  urges  the  operating  piece  8  to  move  in 
the  same  direction  as  the  plunger  3  is  moved, 
with  the  other  end  of  said  operating  piece  8 
consequently  protruding  a  required  distance  out- 
wardly  from  the  opening  6a  in  the  spring  seat 
member  6. 

The  switch  box  20  is  a  generally  box-like  con- 
tainer  having  a  recess  21  defined  therein  leaving 
four  continued  side  walls  and  a  bottom  wall  as 
viewed  in  Fig.  2.  Within  the  recess  21,  there  is 
disposed  a  sheet-like  insulator  30  and  a  printed 
circuit  board  31  both  held  against  the  bottom  wall 
of  the  switch  box  20.  The  built-in  switch  33  is  also 
accommodated  within  the  recess  21  and  posi- 
tioned  on  one  side  of  the  printed  circuit  board  31 
opposite  to  the  insulator  30,  but  in  the  form  as 
covered  by  a  rubber  hood  34.  The  rubber  hood  34, 
shown  in  detail  in  Figs.  3  to  6,  is  of  generally  box- 
like  configuration  and  is  of  such  a  design  as  to 
substantially  cover  all  of  the  surfaces  of  the  built- 
in  switch  33  except  for  the  surface  thereof  from 
which  terminal  members  34d  protrude  outwardly 
for  external  electrical  connection.  It  is  to  be  noted 
that  the  surfaces  of  the  built-in  switch  33  covered 
by  the  rubber  hood  34  include  the  surface  33a 
from  which  a  push-button  33b  extends  outwardly 
and  the  opposite  surfaces  at  which  the  opposite 
ends  of  each  of  the  mounting  holes  33c  defined  in 
the  built-in  switch  are  opened.  The  rubber  hood 
34  has  a  circumferential  flange  34a  protruding 
laterally  outwardly  therefrom  in  a  plane  generally 



in  flush  with  the  surface  33a  of  the  built-in  switch 
33,  which  circumferential  flange  34a  is  adapted  to 
be  clamped  between  the  head  1  and  the  switch 
box  20.  A  portion  of  the  rubber  hood  34  confront- 
ing  the  surface  33b  of  the  built-in  switch  33  has  a 
metal  piece  50  inserted  in  alignment  with  the 
push  button  33b  on  the  one  hand  and  with  the 
operating  piece  8  on  the  other  hand.  The  rubber 
hood  34  has  a  cavity  34b  defined  therein  at  a 
location  laterally  of  the  built-in  switch  33,  which 
cavity  34b  is  in  communication  with  the  interior  of 
the  head  1  to  substantially  increase  the  volume  of 
the  interior  of the  head  1  forthe  purpose  as  will  be 
described  later.  The  rubber  hood  34  also  has 
cutouts  34c  formed  therein  at  a  portion  thereof 
confronting  the  bottom  of  the  recess  21  and 
generally  in  alignment  with  the  respective  open- 
ings  of  the  mounting  holes  33c,  such  that  when 
and  after  the  switch  33  having  been  covered  by 
the  rubber  hood  34  has  been  inserted  into  the 
recess  21  of the  switch  box 20 through  an  opening 
22  in  said  box  20  in  a  manner  with  the  push 
button  33b  located  outside  the  switch  box  20, 
spaced  projections  23  integral  with  the  bottom 
wall  of  the  switch  box  20  tightly  fit  into  the 
associated  holes  33c  in  the  built-in  switch  33 
through  the  respective  cutouts  34c  to  hold  the 
switch  33  in  position  within  the  switch  box  20.  The 
switch  33  so  accommodated  in  the  switch  box  20 
is  secured  in  position  by  a  generally  elongated 
stopper  35  press-fitted  into  the  box  20  with  its 
opposite  ends  tightly  engaged  against  the  oppo- 
site  side  walls  of  the  box  20  as  best  shown  in  Fig. 
8.  In  this  condition,  steps  27  formed  laterally  of 
the  respective  projections  23  contact  the  lateral 
surface  of  the  switch  33  through  the  associated 
cutouts  34c  in  the  rubber  hood  34  as  best  shown 
in  Fig.  8,  and,  therefore,  the  extent  to  which  the 
switch  33  is  urged  by  the  stopper  35  against  the 
bottom  wall  of  the  box  20  can  advantageously 
restricted  by  the  contact  between  the  steps  27  and 
the  lateral  surface  of  the  switch  33.  After  the 
switch  33  has  been  mounted  and  fixed  in  position 
within  the  box  20,  the  opening  of  the  box  20 
leading  into  the  recess  21  is  closed  by  a  name 
plate  36  secured  in  position  by  staking  projections 
24  integral  with  the  box  20  after they  have  passed 
through  the  name  plate  36. 

The  side  wall  of  the  box  20  confronting  the 
opening  22  is  formed  with  a  bore  25  into  which  a 
rubber  bushing  37  having  a  cord  38  extending 
therethrough  is  sealingly  plugged.  The  cord  38 
has  a  plurality  of  insulated  lead  wires  38a,  one 
connected  to  a  grounding  pin  39  inserted  in  the 
switch  box  20  and  the  remaining  lead  wires 
connected  respectively  to  the  terminal  members 
33d.  The  switch  box  20  is  also  formed  with  a 
window  26  at  a  corner  area  defined  by  the  side 
wall  with  the  bore  25  and  the  adjoining  side  wall, 
which  window  26  is  covered  by  a  transparent  lens 
member  40  so  that  a  display  element  32,  such  as  a 
light  emitting  diode  or  the  like,  mounted  on  the 
printed  circuit  board  31  can  be  viewed  from  the 
outside  of  the  switch  box  20. 

The  switch  assembly  of  the  construction  de- 

scribed  above  can  be  fabricated  in  the  following 
manner.  The  insulator  30  and  the  printed  circuit 
board  31  are  placed  within  the  switch  box  20  and, 
thereafter,  the  switch  33  covered  with  the  rubber 
hood  34  is  inserted  into  the  box  20  through  the 
opening  22.  The  stopper  35  is  then  inserted  into 
the  box  20  with  its  opposite  ends  sliding  along  the 
associated  side  walls  of  the  box  20  to  fix  the 
switch  33  firmly  in  position  within  the  box  20.  At 
this  time,  a  portion  of  the  opening  22  around  the 
switch  33  and  exterior  of  the  rubber  hood  34  is 
closed  by  the  circumferential  flange  34a  integral 
with  the  rubber  hood  34,  which  circumferential 
flange  34a  is  then  positioned  exteriorly  of  the  box 
20  surrounding  the  opening  22  in  the  box  20. 

Thereafter,  the  cord  38  having  the  rubber  bush- 
ing  37  thereon  is  inserted  through  the  bore  25  so 
as  to  extend  into  the  interior  of  the  box  20  with  the 
rubber  bushing  37  tightly  plugged  into  the  bore 
25.  After  the  lead  wires  38a  bundled  in  the  cord  38 
have  been  connected  to  the  grounding  pin  39  and 
the  terminal  members  33d  of  the  switch  33,  a 
synthetic  filler  material  such  as,  for  example,  an 
epoxy  resin,  is  poured  into  the  recess  21  to 
solidify  therein  and  the  name  plate  36  is  then 
placed  to  close  the  opening  of  the  box  20  leading 
into  the  recess  21.  In  this  assembled  condition  so 
far  described,  even  though  foreign  matters  such 
as  dusts  and  oil  fall  on  the  box  20,  they  do  not 
reach  the  switch  33  and,  thus,  the  switch  33  is 
protected  from  them. 

When  the  head  1  having  the  actuator  for  the 
switch  33  incorporated  therein  is  mounted  on  the 
switch  box  20  with  the  operating  piece  8  aligned 
with  the  push  button  33b,  and  fastened  thereto  by 
means  of  the  connecting  screws  10,  the  circum- 
ferential  flange  34a  of  the  rubber  hood  34  is 
tightly  clamped  between  the  head  1  and  the  box 
20  to  seal  the  joint  therebetween,  thereby  com- 
pleting  the  fabrication  of  the  switch  assembly 
according  to  the  present  invention. 

It  is  to  be  noted  that,  since  the  rubber  hood  34  is 
positioned  within  the  box  20  together  with  the 
switch  33  in  the  manner  as  hereinbefore  de- 
scribed,  the  circumferential  flange  34a  would 
neither  deform  nor  displace  and  is  uniformly 
clamped  between  the  head  1  and  the  box  20  and, 
therefore,  the  joint  therebetween  can  be  sealed 
tightly. 

The  switch  assembly  according  to  the  present 
invention  described  with  reference  to  and  shown 
in  Figs.  1  to  8  operates  in  a  manner  similar  to  a 
conventional  limit  switch  assembly.  That  is  to  say, 
when  the  roller  5  contacts  the  external  dr iving 
element,  the  plunger  3  is  moved  from  the  pro- 
jected  position  towards  the  depressed  position 
against  the  return  spring  7,  accompanied  by  the 
corresponding  movement  of  the  operating  piece 
8.  As  the  operating  piece  8  moves  as  urged  by  the 
safety  spring  9,  the  end  of  the  operating  piece  8 
adjacent  the  metal  piece  50  protrudes  the  re- 
quired  distance  outwardly  from  the  opening  6a  in 
the  spring  seat  member  6  to  depress  the  push 
button  33b  through  the  metal  piece  50.  When  the 
push  button  33b  is  depressed,  the  switching  state 



of  the  switch  33  changes  and  the  display  element 
32  may  be  energized  or  deenergized  to  provide 
through  the  transparent  lens  element  40  a  visual 
indication  of  a  particular  switching  state  of  the 
switch  33. 

It  is,  however,  to  be  noted  that,  as  the  plunger  3 
moves  from  the  projected  position  towards  the 
depressed  position,  air  within  the  head  1  is 
compressed  and,  in  such  case,  the  relatively  large 
driving  force  would  be  required  to  move  the 
plunger  3  towards  the  depressed  position. 
According  to  the  present  invention,  this  problem 
is  eliminated  by  the  provision  of  the  cavity  34b 
which  in  essence  increases  the  volume  of  the 
space  that  is  compressed  by  the  movement  of  the 
plunger  3,  and  therefore,  no  substantially  in- 
creased  driving  force  is  required  to  move  the 
plunger  3  towards  the  depressed  position. 

It  is  also  to  be  noted  that,  when  the  plunger  3  is 
maintained  in  the  depressed  position  for  a  sub- 
stantially long  time,  the  compressed  airwithin  the 
head  1  may  leak  to  such  an  extent  that  the 
pressure  within  the  head  1  becomes  equal  to  the 
atmospheric  pressure.  In  the  event  that  the  driv- 
ing  force  applied  to  the  plunger  3  to  maintain  the 
latter  in  the  depressed  position  is  released  when 
and  after  the  pressure  inside  the  head  1  has 
become  equal  to  the  atmospheric  pressure,  the 
return  movement  of  the  plunger  3  back  to  the 
projected  position  by  the  action  of  the  spring  7 
may  develop  a  negative  pressure  inside  the  head 
1,  imposing  a  resistance  to  the  smooth  movement 
of  the  plunger  towards  the  projected  position. 
This  problem  is  also  eliminated  according  to  the 
present  invention  by  the  provision  of  the  cavity 
34b  which,  in  this  case,  acts  to  minimize  the 
development  of  the  negative  pressure. 

It  is  further  noted  that,  even  when  the  filler 
material  of  a  type  which  solidifies  upon  cooling  is 
poured  into  the  switch  box  20,  it  will  not  penetrate 
into  between  the  rubber  hood  34  and  the  switch 
33  and  then  towards  the  push  button  33b  because 
the  rubber  hood  34  contacts  the  peripheral  sur- 
face  of  the  switch  33  by  the  action  of  its  own 
elasticity  thereby  avoiding  the  penetration  of  the 
poured  filler  material. 

From  the  foregoing  full  description  of  the 
present  invention,  it  has  now  become  clear  that, 
since  the  switch  is  covered  by  the  rubber  hood, 
the  switch  is  protected  not  only  from  the  external 
foreign  matters,  but  also  from  impacts.  Therefore, 
the  switch  assembly  as  a  whole  has  a  dust-proof 
structure  with  an  improved  resistance  to  impacts. 
In  addition,  since  no  screw  elements  are  em- 
ployed  to  secure  the  switch  in  position,  the  switch 
assembly  as  a  whole  is  relatively  easy  to  fabricate 
with  no  possibility  of  the  switch  being  displaced 
relative  to  the  operating  piece. 

Furthermore,  the  presence  of  the  cavity  in  the 
rubber  hood  is  advantageous  in  that  the  smooth 
movement  of  the  plunger  is  assured  at  all  times 
without  being  affected  by  the  pressure  which  may 
be  developed  within  the  head. 

Although  the  present  invention  has  fully  been 
described  in  connection  with  the  preferred  em- 

bodiment  thereof  with  reference  to  the  accom- 
panying  drawings,  it  is  to  be  noted  that  various 
changes  and  modifications  are  apparent  to  those 
skilled  in  the  art.  By  way  of  example,  although  the 
actuator  for  the  switch  has  been  described  and 
shown  as  comprised  of  the  plunger  and  the 
operating  piece,  it  may  comprise  a  lever  or  any 
other  actuator  operable  to  push  the  push  button 
of  the  switch  exteriorly  of  the  rubber  hood. 

In  addition,  the  use  of  the  filler  material  al- 
though  it  is  advantageous  in  that  the  internal 
parts  can  be  protected  and  insulated,  is  not 
always  essential  to  the  present  invention  and 
may,  therefore,  be  omitted. 

Furthermore,  although  the  switch  has  been 
described  as  inserted  into  the  box  through  the 
opening  defined  in  the  box  so  as  to  confront  the 
head,  it  may  be  loaded  into  the  box  through  the 
opening  which  is  subsequently  closed  by  the 
name  plate.  In  this  case,  the  rubber  hood  may 
have  holes  in  place  of  the  cutouts  34c. 

1.  A  limit  switch  assembly  which  comprises: 
a  head  (1)  having  an  actuator  (8)  movable 

between  first  and  second  operative  position; 
a  switch  (33)  having  a  push  button  (33b)  pro- 

truding  outwards  from  a  first  area  (33a)  thereof 
and  movable  between  projected  and  depressed 
positions  corresponding  respectively  to  the  first 
and  second  operative  positions  of  the  actuator  (8), 
said  switch  also  having  at  least  two  terminal 
members  (33d)  protruding  outwards  from  a 
second  area  thereof  for  the  electrical  connection 
with  external  wiring  elements  (38a); 

a  rubber  hood  (34)  configured  to  substantially 
tightly  receive  the  switch  (33)  therein  except  for 
the  second  area  of  the  switch,  characterised  by 
said  rubber  hood  having  a  circumferential  flange 
(34a)  formed  integrally  therewith  so  as  to  extend 
outwards  therefrom  in  a  plane  generally  parallel 
to  the  first  area  (33a)  of  the  switch; 

by  a  switch  box  (20)  having  an  opening  (22) 
defined  therein  at  a  location  confronting  the  head, 
and  accommodating  therein  the  switch  (33) 
together  with  the  rubber  hood  (34),  said  circum- 
ferential  flange  (34a)  being,  when  the  switch  is  so 
accommodated  in  the  switch  box,  positioned 
exteriorly  of  the  switch  box  and  surrounding  the 
opening  (22)  in  the  switch  box;  and 

by  means  (10)  for  connecting  the  head  (1)  and 
the  switch  box  (20)  together  with  the  actuator  (18) 
aligned  with  the  push  button  (33b)  through  a 
portion  of  the  rubber  hood  (34)  covering  said 
push  button,  said  circumferential  flange  (34e) 
being,  when  the  head  and  the  switch  box  are 
connected  together,  tightly  clamped  there- 
between. 

2.  An  assembly  as  claimed  in  Claim  1,  wherein 
said  switch  (33)  has  at  least  one  mounting  hole 
(33c)  defined  therein,  and  said  switch  box  has  a 
projection  (23)  formed  therein  for  engagement 
into  the  mounting  hole  when  the  switch  is 
accommodated  in  the  switch  box,  and  wherein  a 



portion  of  the  rubber  hood  corresponding  in 
position  to  the  mounting  hole  is  removed  to 
provide  a  cutout  (34c)  clearing  the  projection,  and 
further  comprising  a  stopper  means  (35)  for 
pressing  the  switch  against  a  wall  of  the  switch 
box  to  secure  said  switch  in  position  within  the 
switch  box. 

3.  An  assembly  as  claimed  in  Claim  2,  wherein 
the  switch  box  has  a  step  (27)  defined  therein  at  a 
location  laterally  of  the  projection  (23),  said  step 
contacting  the  switch  through  the  cutout  in  the 
rubber  hood. 

4.  An  assembly  as  claimed  in  Claim  1,  wherein 
said  rubber  hood  has  a  cavity  (34b)  defined 
therein  in  communication  with  the  interior  of  the 
head. 

1.  Endschalteraufbau,  welcher  einen  Kopf  (1) 
mit  einem  zwischen  einer  ersten  und  zweiten 
Arbeitsstellung  beweglichen  Stellglied  (8); 

einen  Schalter  (33)  mit  einem  Druckknopf  (33b), 
welcher  aus  einem  ersten  Bereich  (33a)  desselben 
herausragt  und  zwischen  einer  vorgeschobenen 
und  einer  niedergedrückten  Stellung,  die  der  er- 
sten  bzw.  zweiten  Arbeitsstellung  des  Stellgliedes 
(8)  entsprechen,  beweglich  ist,  wobei  der  Schalter 
ferner  wenigstens  zwei  aus  einem  zweiten  Be- 
reich  desselben  herausragende  Anschlußele- 
mente  (33d)  zur  Verbindung  mit  externen  Ver- 
drahtungselementen  (38a)  aufweist; 

eine  Gummikappe  (34),  welche  so  gestaltet  ist, 
daß  sie  den  Schalter  (33)  mit  Ausnahme  des 
zweiten  Bereichs  des  Schalters  eng  anliegend 
aufnimmt,  umfaßt,  gekennzeichnet  dadurch,  daß 
die  Gummikappe  einen  einstückig  damit  ausge- 
bildeten  Umfangsflansch  (34a)  aufweist,  welcher 
sich  von  dieser  in  einer  zum  ersten  Bereich  (33a) 
des  Schalters  im  wesentlichen  parallelen  Ebene 
nach  außen  erstreckt; 

durch  einen  Schalterkasten  (20),  in  welchem  an 
einer  dem  Kopf  zugekehrten  Stelle  eine  Öffnung 
(22)  vorgesehen  ist  und  welcher  den  Schalter  (33) 
zusammen  mit  der  Gummikappe  (34)  aufnimmt, 
wobei  der  Umfangsflansch  (34a)  bei  so  im 
Schalterkasten  aufgenommenem  Schalter  außer- 
halb  des  Schalterkastens  liegt  und  die  Öffnung 
(22)  des  Schalterkastens  umgibt;  und 

durch  Mittel  (10)  zur  Verbindung  des  Kopfes  (1) 
und  des  Schalterkastens  (20)  so,  daß  das  Stell- 
glied  (8)  auf  den  Druckknopf  (33b)  über  einen  den 
Druckknopf  abdeckenden  Abschnitt  der  Gummi- 
abdeckung  (34)  ausgerichtet  ist,  wobei  der  Um- 
fangsflansch  (34a),  wenn  Kopf  und  Schalterkasten 
miteinander  verbunden  sind,  dicht  zwischen  die- 
sen  geklemmt  ist. 

2.  Aufbau  nach  Anspruch  1,  bei  welchem  der 
Schalter  (33)  darin  ausgebildet  wenigstens  ein 
Befestigungsloch  (33c)  aufweist,  und  der 
Schalterkasten  darin  ausgebildet  einen  Vor- 
sprung  (23)  für  ein  Eingreifen  in  das  Befestigungs- 
loch,  wenn  der  Schalter  im  Schalterkasten  aufge- 
nommen  ist,  aufweist,  und  bei  welchem  ein  in 
seiner  Lage  dem  Befestigungsloch  entsprechen- 

der  Abschnitt  der  Gummiabdeckung  zur  Schaf- 
fung  eines  den  Vorsprung  freilassenden  Aus- 
schnitts  (34c)  entfernt  ist,  und  welcher  ferner  An- 
schlagmittel  (35)  zum  Drucken  des  Schalters  ge- 
gen  eine  Wand  des  Schalterkastens  zum  Instel- 
lungshalten  des  Schalters  innerhalb  des  Schalter- 
kastens  umfaßt. 

3.  Aufbau  nach  Anspruch  2,  bei  welchem  der 
Schalterkasten  eine  darin  seitlich  des  Vorsprungs 
(23)  vorgesehene  Stufe  (27)  aufweist,  wobei  diese 
Stufe  den  Schalter  durch  den  Ausschnitt  der 
Gummikappe  berührt. 

4.  Aufbau  nach  Anspruch  1,  bei  welchem  die 
Gummikappe  einen  mit  dem  Inneren  des  Kopfes 
in  Verbindung  stehenden  Holhraum  (34b)  auf- 
weist. 

1.  Ensemble  formant  interrupteur  de  fin  de 
course,  qui  comporte: 

une  tête  (1)  comportant  un  actionner  (8)  dépla- 
çable  entre  des  première  et  seconde  positions 
actives: 

un  interrupteur  (33)  comportant  un  bouton- 
poussoir  (3b)  faisant  saillie  vers  l'extérieur  à  partir 
d'une  première  surface  (33a)  de  cet  interrupteur 
et  déplaçable  entre  des  positions  en  saillie  et  en 
renfoncement  correspondant  respectivement  aux 
première  et  seconde  positions  actives  de  l'action- 
ner  (8),  ledit  interrupteur  possédant  également  au 
moins  deux  éléments  formant  bornes  (33d)  fai- 
sant  saillie  à  l'extérieur  à  partir  d'une  seconde 
surface  de  cet  interrupteur  de  manière  à  permett- 
re  le  raccordement  électrique  à  des  organes  exté- 
rieurs  de  câblage  (38a); 

un  capot  en  caoutchouc  (34)  agencé  en  vue  de 
recevoir  d'une  manière  essentiellement  étanche 
l'interrupteur  (33),  hormis  la  seconde  surface  de 
cet  interrupteur,  caractérisé  en  ce 

que  le  capot  en  caoutchouc  possède  une  bride 
circonférentielle  (34a)  formée  d'un  seul  tenant 
avec  lui-même  de  manière  à  s'étendre  à  l'exté- 
rieur  dans  un  plan  qui  d'une  manière  générale  est 
parallèle  à  la  première  surface  (33a)  de  l'interrup- 
teur; 

qu'il  est  prévu  un  boîtier  (20)  pour  l'interrupteur 
comportant  une  ouverture  (22)  définie  dans  ce 
boîtier  en  un  emplacement  situé  en  vis-à-vis  de  la 
tête  et  qui  loge  en  lui-même  l'interrupteur  (33) 
ainsi  que  le  capot  en  caoutchouc  (34),  ladite  bride 
circonférentielle  (34a)  étant,  lorsque  l'interrupteur 
est  ainsi  logé  dans  le  boîtier,  disposée  à  l'exté- 
rieur  du  boîtier  de  l'interrupteur  et  entourant 
l'ouverture  (22)  ménagée  dans  ce  boîtier;  et 

qu'il  est  prévu  des  moyens  (10)  pour  raccorder 
la  tête  (1)  et  le  boîtier  (20)  de  l'interrupteur  l'un  à 
l'autre,  l'actionneur  (8)  étant  aligné  avec  le  bou- 
ton-poussoir  (33b)  par  l'intermédiaire  d'une  partie 
du  capot  en  caoutchouc  (34)  recouvrant  ledit 
bouton-poussoir,  ladite  bride  circonférentielle 
(34a)  étant  fermement  serrée  entre  la  tête  et  le 
boîtier  de  l'interrupteur,  lorsque  ces  deux  élé- 
ments  sont  raccordés  l'un  à  l'autre. 

2.  Ensemble  selon  la  revendication  1,  dans 



lequel  ledit  interrupteur  (33)  comporte  au  mo- 
ins  un  trou  de  montage  (33c)  défini  en  lui  et 
dans  lequel  ledit  boîtier  de  l'interrupteur  possè- 
de  une  partie  saillante  (23)  formée  en  lui  de 
manière  à  s'engager  dans  le  trou  de  montage 
lorsque  l'interrupteur  est  logé  dans  son  boîtier, 
et  dans  lequel  une  partie  du  capot  en  caout- 
chouc,  dont  la  position  correspond  au  trou  de 
montage,  est  supprimée  de  manière  à  former 
une  découpe  (34c)  dégageant  le  passage  pour 
la  partie  saillante,  et  comportant  en  outre  des 
moyens  d'arrêt  (35)  servant  à  repousser  l'inter- 
rupteur  contre  une  paroi  de  son  boîtier  afin  de 

bloquer  ledit  interrupteur  en  position  à  l'inté- 
rieur  du  boîtier. 

3.  Ensemble  selon  la  revendication  2,  dans 
lequel  le  boîtier  de  l'interrupteur  comporte  une 
partie  étagée  (27)  définie  en  lui  en  un  emplace- 
ment  disposé  latéralement  par  rapport  à  la  par- 
tie  saillante  (23),  ladite  partie  étagée  contactant 
l'interrupteur  à  travers  les  découpes  ménagées 
dans  le  capot  en  caoutchouc. 

4.  Ensemble  selon  la  revendication  1,  dans 
lequel  ledit  capot  un  caoutchouc  comporte  une 
cavité  (34b)  définie  en  lui  et  communiquant 
avec  l'intérieur  de  la  tête. 
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