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©  Electromagnetic  air  control  valve  for  an  internal  combustion  engine  fuel  supply  device. 

©  A  valve  comprising  a  body  (1)  having  a  cylin- 
drical  sliding  seat  (2)  and  an  opening  (3)  for  the 
passage  of  air;  a  plunger  (5)  sliding  axially  inside  the 
aforementioned  seat,  for  regulating  the  aforemen- 
tioned  air  supply  opening  (3);  and  an  electromagnet 
(6)  the  core  10)  of  which  presents  a  rod  (11)  fitting 
through  an  axial  hole  (12)  on  the  plunger.  According 
to  the  present  invention,  the  plunger  is  connected 
elastically  to  the  rod  by  means  of  two  springs  (13, 
14),  each  designed  to  exert  elastic  force  on  the 
plunger  in  the  opposite  direction  to  that  of  the  other 
spring;  regulating  means  (17)  being  provided  for 

@enabling  predetermined  preloading  of  both  springs. 
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ELECTROMAGNETIC  AIR  CONTROL  VALVE  FOR  AN  INTERNAL  COMBUSTION  ENGINE  FUEL  SUPPLY 
DEVICE 

The  present  invention  relates  to  an  electromag- 
netic  air  control  valve  for  an  internal  combustion 
engine  fuel  supply  device,  in  particular,  for  control- 
ling  air  supply  along  a  duct  connecting  two  zones, 
respectively  up-  and  downstream  from  the  throttle 
valve. 

Valves  of  the  aforementioned  type  substantially 
comprise  a  body  having  a  cylindrical  sliding  seat, 
and  an  opening  enabling  the  passage  of  air  and 
coming  out  inside  said  seat;  a  plunger  sliding  ax- 
ially  inside  said  seat,  for  regulating  said  air  supply 
opening;  and  an  electromagnet  having  a  core  de- 
signed  to  control  displacement  of  the  plunger  when 
the  electromagnet  is  energized. 

Said  core  presents  a  rod,  to  the  end  of  which 
the  plunger  is  fitted  by  means  of  a  threaded  nut 
screwed  on  to  the  threaded  end  of  the  rod  and 
resting  on  an  annular  collar  on  the  same.  Between 
the  rod  and  a  shoulder  on  the  core,  a  helical  spring 
is  inserted  coaxial  with  the  rod. 

Said  plunger  substantially  comprises  an  outer 
wall  of  nonmagnetic  material,  designed  to  mate 
with  the  surface  of  said  sliding  seat;  and  an  inner 
bush  of  magnetic  material,  connected  to  said  wall 
by  means  of  adhesive. 

Valves  of  the  aforementioned  type  present  a 
number  of  drawbacks. 

First  and  foremost,  no  strictly  accurate  relation- 
ship  can  be  determined  between  displacement  of 
the  plunger,  and  consequently  the  air  supply  open- 
ing  through  the  valve,  and  the  amount  of  current 
supplied  to  the  electromagnet;  which  relationship 
depends  on  the  rigidity  of  the  spring  between  the 
core  and  plunger,  and  on  preloading  of  the  spring 
at  the  valve  assembly  stage.  As  the  springs  used 
on  different  valves,  however,  cover  a  fairly  wide 
rigidity  range,  and  preloading  of  the  spring  at  the 
assembly  stage  cannot  be  regulated  by  calibrating 
the  valve,  actual  performance  of  the  air  supply 
opening  through  the  valve  as  a  function  of  current 
supply  to  the  electromagnet  may  differ  widely  in 
relation  to  theoretical  performance. 

Moreover,  axial  displacement  of  the  plunger 
inside  the  cylindrical  sliding  seat  may  be  accom- 
panied  by  friction  of  such  an  extent  as  to  further 
affect  the  relationship  between  the  air  supply  open- 
ing  and  current  supply  to  the  electromagnet.  For 
part  of  its  stroke,  in  fact,  the  plunger  comes  par- 
tially  out  of  the  seat,  for  ensuring  the  electromag- 
netic  force  exerted  by  the  core  on  the  plunger  is 
maintained  constant  throughout  the  entire  stroke. 
As  such,  the  guiding  action  performed  by  the  seat 
on  the  lateral  surface  of  the  plunger  is  not  constant 

throughout  the  entire  stroke  of  the  plunger,  and 
may  even  be  totally  insufficent  when  part  of  the 
plunger  is  actually  outside  the  seat. 

Moreover,  impurities  in  the  air  fed  through  the 
5  valve  are  invariably  deposited  between  the  outer 

surface  of  the  plunger  and  the  sliding  seat,  thus 
further  increasing  friction  between  the  two  parts, 
which  may  even  result  in  seizing  of  the  plunger 
itself. 

io  Finally,  fatigue  on  the  plunger  may  result  in  the 
bush  coming  away  from  the  wall  of  the  same. 

The  aim  of  the  present  invention  is  to  provide 
an  electromagnetic  valve  of  the  aforementioned 
type,  designed  to  overcome  the  above  drawbacks 

?5  typically  associated  with  known  valves,  i.e.  which 
provides  for  strictly  determining  a  given  relation- 
ship  between  the  air  supply  opening  on  the  valve 
and  current  supply  to  the  electromagnet;  smooth 
operation  of  the  plunger;  and  highly  reliable  opera- 

20  tion  of  the  valve  as  a  whole. 
With  this  aim  in  view,  according  to  the  present 

invention,  there  is  provided  an  electromagnetic  air 
control  valve  for  an  internal  combustion  engine  fuel 
supply  device,  said  valve  comprisng  a  body  having 

25  a  cylindrical  seat  and  an  opening  enabling  the 
passage  of  air  and  coming  out  inside  said  seat;  a 
plunger  sliding  axially  inside  said  seat,  for  regulat- 
ing  said  air  supply  opening;  and  an  electromagnet 
having  a  core  designed  to  control  displacement  of 

30  said  plunger  when  said  electromagnet  is  energized; 
said  core  having  a  rod  fitting  through  an  axial  hole 
on  said  plunger;  characterised  by  the  fact  that  said 
plunger  is  connected  elastically  to  said  rod  by 
means  of  two  springs,  each  designed  to  exert 

35  elastic  force  on  said  plunger  in  the  opposite  direc- 
tion  to'  that  of  the  other  spring;  regulating  means 
being  provided  for  enabling  predetermined  preload- 
ing  of  both  said  springs. 

A  non-limiting  embodiment  of  the.  present  in- 
40  vention  will  be  described  by  way  of  example  with 

reference  to  the  accompanying  drawings,  in  which  : 
Fig.1  shows  an  axial  section  of  the  valve 

according  to  the  present  invention; 
Fig.  2  shows  a  schematic  section  of  parts  of 

45  the  core  and  plunger  on  the  valve  according  to  the 
present  invention,  in  two  operating  positions; 

Fig.  3  shows  a  graph  of  the  axial  component 
of  the  electromagnetic  force  exerted  by  the  core  on 
the  plunger  as  a  function  of  the  plunger  stroke  and 

so  for  various  excitation  currents; 
Fig.4  shows  the  elastic  characteristic  of  the 

spring  system  to  which  the  valve  plunger  is  con- 
nected. 
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The  valve  according  to  the  present  invention  is 
suitable  for  fitment  to  an  internal  combustion  en- 
gine  fuel  supply  device,  for  controlling  air  supply 
through  a  duct  on  said  device,  in  particular,  '  the 
duct  connecting  two  zones  respectively  up-  and 
downstream  from  the  throttle  valve. 

The  valve  according  to  the  present  invention 
substantially  comprises  a  body  1  having  a  cylin- 
drical  sliding  seat  2  and  an  opening  3  enabling  the 
passage  of  air  and  coming  out  inside  said  seat.  As 
shown  clearly  in  Fig.1,  said  opening  3  is  formed 
inside  a  cylindrical  wall  4  of  body  1.  Said  valve 
also  comprises  a  plunger  5  sliding  axially  inside 
seat  2,  for  regulating  air  supply  opening  3.  An 
annular  electromagnet  6  inside  a  cavity  7  of  body  1 
presents  a  core  10  designed  to  control  displace- 
ment  of  plunger  5  when  the  electromagnet  is  en- 
ergized,  and  having  a  rod  11  fitting  through  an  axial 
hole  12  on  plunger  5. 

Plunger  5  is  connected  elastically  to  rod  1  1  by 
means  of  two  helical  springs  13  and  14,  each 
designed  to  exert  elastic  force  on  plunger  5  in  the 
opposite  direction  to  that  of  the  other  spring.  For 
this  purpose,  there  is  formed,  inside  axial  hole  12 
on  plunger  5,  an  annular  projection  15  projecting 
radially  towards  the  hole  axis;  spring  13  is  inserted 
between  a  shoulder  16  on  core  10  and  annular 
projection  15;  and  spring  14  is  inserted  between 
said  projection  15  and  a  threaded  ring  nut  17 
screwed  on  to  the  respective  threaded  end  portion 
18  of  rod  11.  As  shown  clearly  in  Fig.1,  a  taper 
bush  20  is  conveniently  inserted  between  the  bot- 
tom  end  of  spring  14  and  ring  nut  17,  for  centering 
spring  1  4  in  relation  to  rod  11. 

Plunger  5  comprises  a  tubular  center  portion 
21  of  magnetic  material,  and  a  pair  of  top  and 
bottom  end  rings,  22  and  23,  of  nonmagnetic  ma- 
terial,  connected  to  center  portion  21  in  any  conve- 
nient  manner,  and  preferably  force-fitted.  The  outer 
surface  of  rings  22'  and  23  is  designed  to  slide  over 
the  surface  of  seat  2,  whereas  the  lateral  surface  of 
the  center  portion  is  sized  in  such  a  manner  as  to 
prevent  contact  with  seat  2.  The  lateral  surfaces  of 
the  center  portion  and  rings  22  and  23  are  conve- 
niently  coated  with  a  thin  film  of  plastic  material, 
preferably  teflon. 

The  portion  of  core  10  facing  plunger  5  is 
defined  by  a  conical  outer  surface  24,  and  axial 
hole  12  on  plunger  5  at  least  partially  by  a  conical 
surface  25;  the  angles  of  said  conical  surfaces 
differing  for  the  reasons  described  in  detail 
hereinafter. 

The  annular  portion  of  center  portion  21  of 
plunger  5,  close  to  ring  22,  presents  radial  holes  26 
enabling  axial  hole  12  on  plunger  5  to  commu- 
nicate  with  sliding  seat  2. 

The  portion  of  axial  hole  12  below  annular 
projection  1  5  is  defined  by  a  conical  surface  27. 

Electromagnet  6  is  conveniently.  housed  inside 
a  bell  31  of  ferrous  material,  welded  to  body  1  by 
means  of  weld  32.  Core  10  presents  an  end  pin  33 
inserted  inside  a  hole  on  bell  31  and  secured  to  the 

5  same  by  permanently  deforming  the  end  of  the  pin 
itself. 

Electromagnet  6  presents  a  pair  of  blades  34 
connected  electrically  to  the  wire  of  electromagnet 
6,  and  each  partially  embedded  inside  a  respective 

ro  bar  35  so  as  to  leave  the  top  end  free.  Said  bars 
35  are  formed  from  synthetic  material  and  in  one 
piece  with  spool  36  of  electromagnet  6.  Each  bar 
35  conveniently  presents  a  rectangular  section, 
projects  upwards  through  a  respective  opening  in 

rs  the  end  wall  of  bell  31,  and  presents,  on  two 
opposed  lateral  surfaces,  a  pair  of  small  cavities 
37.  Bars  35  are  connected  to  a  bush  38  of  plastic 
material,  substantially  presenting  a  lateral  wall  39 
and  an  end  wall  40  with  openings  through  which  to 

20  fit  bars  35.  From  end  wall  40,  there  project  down- 
wards  tabs  41,  each  having  an  end  tooth  designed 
to  click  elastically  inside  respective  cavity  37  when 
bush  38  is  fitted  on  to  the  valve,  thus  forming  an 
electrical  connecting  element  connectable  to  a  fur- 

25  ther  element  (not  shown)  for  supplying  current  to 
electromagnet  6. 

A  sealing  element  42  is  assembled,  precom- 
pressed,  between  the  top  surface  of  electromagnet 
6  and  the  bottom  surface  of  the  end  wall  on  bell 

30  31  .  A  stop  ring  43  is  inserted  between  electromag- 
net  6  and  body  1  for  arresting  upward  movement 
of  plunger  5. 

The  valve  according  to  the  present  invention 
operates  as  follows. 

35  When  plunger  5  is  fitted  on  to  the  valve,  ring 
nut  17  is  torqued  so  as  to  preload  each  of  springs 
13  and  14  as  required,  and  so  exert  on  annular 
projection  15  of  plunger  5  an  axial  force  in  the 
opposite  direction  to  that  of  the  other  spring.  For 

40  any  given  preload  on  springs  13  and  14,  therefore, 
plunger  5  assumes  a  balanced  position  corre- 
sponding  to  a  specific  axial  position  of  bottom  edge 
28  in  relation  to  top  edge  29  of  opening  3,  and 
defined  by  distance  Ca  in  Fig.1. 

45  In  any  rest  configuration,  with  a  given  preload 
on  springs  13  and  14,  the  elastic  force  exerted  on 
plunger  5  as  a  function  of  .its  stroke  is  as  shown  in 
the  Fig.4  diagram,  in  which  C1  and  C2  indicate  the 
elastic  characteristics  of  the  springs,  and  F0  the 

so  opposite  forces  exerted,  in  said  rest  configuration, 
on  annular  projection  15  by  virtue  of  the  preload  on 
the  springs.  The  spring  assembly  elastically  sup- 
porting  plunger  5  therefore  presents  characteristic 
CC  (dotted  line)  equal  to  the  sum  of  characteristics 

55  C1  and  C2:  starting  from  said  rest  configuration, 
the  elastic  force  exerted  on  plunger  5  by  the  spring 
assembly  increases  steadily  alongside  an  increase 
in  stroke  C.  F  in  the  diagram  indicates  the  elastic 

3 
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force  corresponding  to  a  given  stroke  C  .  When 
current  is  supplied  to  electromagnet  6,  core  10 
exerts  sufficient  electromagnetic  force  on  plunger  5 
to  attract  it  in  opposition  to  the  elastic  reaction  of 
springs  13  and  14.  By  virtue  of  the  bottom  end  of 
core  10  and  axial  hole  12  on  plunger  5  being 
defined  by  conical  surfaces  24  and  25,  the  axial 
component  of  the  electromagnetic  force  exerted  by 
core  10  on  plunger  5  has  been  found  to  be  notice- 
ably  constant  throughout  the  entire  stroke  of  plung- 
er  5.  Fig.2  shows  two  generic  plunger  configura- 
tions.  In  Fig.  2(a),  the  total  electromagnetic  force 
F1  attracting  plunger  5  is  fairly  low,  due  to  the 
distance  separating  plunger  5  and  core  1  0;  and 
angle  a1  formed  by  force  F1  and  the  valve  axis  is 
small.  Fa1  in  Fig.  2(a)  indicates  the  axial  compo- 
nent  of  the  electromagnetic  force. 

In  Fig.2(b),  in  which  plunger  5  is  closer  to  core 
10,  total  electromagnetic  force  F2  is  much  higher 
than  F1,  due  to  the  small  distance  separating 
plunger  5  and  core  10,  whereas  angle  a2  formed 
by  force  F2  and  the  valve  axis  is  fairly  large.  The 
axial  component  Fa2  of  the  electromagnetic  force 
is,  therefore,  noticeably  equal  to  Fa1  in  Fig.2(a). 

In  other  words,  on  the  valve  according  to  the 
present  invention,  the  axial  cofnponent  of  the  elec- 
tromagnetic  force  as  a  function  of  the  plunger 
stroke  (Fig.  3)  is  substantially  constant  for  a  given 
excitation  current  in  the  electromagnet. 

In  any  rest  configuration,  with  a  given  preload 
on  springs  13  and  14,  bottom  edge  28  of  plunger  5 
is  located  a  given  distance  Ca  from  the  bottom 
edge  of  opening  3  (Fig.1).  If  electromagnet  6  is 
supplied  with  current  such  as  to  produce  elec- 
tromagnetic  force  Fi  (Fig.4),  plunger  5  will  move 
through  stroke  Ca.  If  the  excitation  current  is  such 
as  to  produce  electromagnetic  force  Ff,  plunger  5 
will  perform  a  further  stroke  Cu  (this  being  the  axial 
length  of  opening  3  as  shown  in  Fig.1)  thus  fully 
uncovering  air  supply  opening  3.  By  varying  the 
preload  on  springs  13  and  14,  distance  Ca  between 
edge  28  of  plunger  5  and  edge  29  of  opening  3  is 
also  varied,  thus  resulting  also  in  a  variation  of 
forces  Fi  and  Ff  corresponding  to  the  initial  and 
fuily  open  positions  of  opening  3  (Fig.  4j. 

In  other  words,  by  appropriately  varying  the 
preload  on  springs  13  and  14,  by  means  of  a 
straightforward  operation  performable  on  the  valve 
according  to  the  present  invention,  this  may  be 
calibrated  accurately  enough  for  ensuring  a  given 
excitation  current  corresponds  to  a  specific  air  sup- 
ply  passage  on  opening  3. 

Unlike  known  valves  of  the  aforementioned 
type,  plunger  5  slides  smoothly  inside  seat  2  by 
virtue  of  the  surfaces  of  rings  22  and  23  perma- 
nently  contacting  the  surface  of  seat  2,  regardless 
of  the  stroke  of  plunger  5. 

Moreover,  the  presence  of  radial  holes  26,  in 

conjunction  with  the  annular  chamber  defined  by 
the  outer  surface  of  center  portion  21  of  plunger  5 
and  by  seat  2,  prevents  impurities  depositing  be- 
tween  the  mating  surfaces  of  plunger  5  and  seat  2, 

5  by  virtue  of  the  cleansing  action  of  the  air  through 
said  annular  chamber  and  said  radial  holes. 

Finally,  friction  during  axial  displacement  of 
plunger  5  is  also  reduced  by  the  teflon  coating  on 
the  lateral  surface  of  the  same.  A 

10  To  those  skilled  in  the  art  it  will  be  clear  that 
changes  may  be  made  to  the  embodiment  de- 
scribed  and  illustrated  herein  without,  however,  de- 
parting  from  the  scope  of  the  present  invention. 

75 
Claims 

1  )  -  An  electromagnetic  air  control  valve  for  an 
internal  combustion  engine  fuel  supply  device,  said 

20  valve  comprising  a  body  (1)  having  a  cylindrical 
sliding  seat  (2)  and  an  opening  (3)  enabling  the 
passage  of  air  and  coming  out  inside  said  seat  (2); 
a  plunger  (5)  sliding  axially  inside  said  seat,  for 

.  regulating  said  air  supply  opening  (3);  and  an  elec- 
25  tromagnet  (6)  having  a  core  (10)  designed  to  con- 

trol  displacement  of  said  plunger  (5)  when  said 
electromagnet  is  energized;  said  core  having  a  rod 
(11)  fitting  through  an  axial  hole  (12)  on  said  plung- 
er;  characterised  by  the  fact  that  said  plunger  is 

30  connected  elastically  to  said  rod  by  means  of  two 
springs  (13,  14),  each  designed  to  exert  elastic 
force  on  said  plunger  in  the  opposite  direction  to 
that  of  the  other  spring;  regulating  means  (17) 
being  provided  for  enabling  predetermined  preload- 

35  ing  of  both  said  springs. 
2)  -  A  valve  as  claimed  in  Claim  1,  charac- 

terised  by  the  fact  that  said  regulating  means  (17) 
consist  of  a  threaded  ring  nut  (17)  resting  on  one 
end  of  one  said  spring  (1  4)  and  screwed  on  to  the 

40  threaded  end  of  said  rod  (11).  ' 
3)  -  A  valve  as  claimed  in  Claim  1  or  2, 

characterised  by  the  fact  that,  inside  said  axial  hole 
(12)  on  said  plunger  (5),  there  is  formed  an  annular 
projection  (15)  projecting  radially  towards  the  hole 

45  axis;  said  two  springs  (13,  14)  being  helical  springs 
fitted  through  with  said  rod  (11)';  one  of  said 
springs  (13)  being  inserted  between  a  shoulder  (16) 
on  said  core  (10)  and  said  annular  projection  (15), 
and  the  other  (1  4)  between  said  projection  (1  5)  and 

so  said  threaded  ring  nut  (17). 
4)  -  A  valve  as  claimed  in  one  of  the  foregoing 

Claims,  characterised  by  the  fact  that  said  plunger 
(5)  comprises  a  tubular  center  portion  (21)  of  mag- 
netic  material;  and  a  pair  of  end  rings  (22,  23)  of 

55  nonmagnetic  material,  having  an  outer  surface  de- 
signed  to  slide  over  the  surface  of  said  seat  (2); 

4 
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said  center  portion  (21)  being  defined  by  a  lateral 
surface  sized  in  such  a  manner  as  to  prevent 
contact  with  said  seat  (2). 

5)  -  A  valve  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that,  said  core 
(10)  is  defined  towards  said  plunger  (5)  by  a  first 
conical  outer  surface  (24);  and  by  the  fact  that  said 
axial  hole  (12)  on  said  plunger  (5)  is  defined  at 
least  partially  by  a  second  conical  surface  (25);  the 
angles  of  said  conical  surfaces  being  such  that, 
when  said  electromagnet  is  supplied  with  constant 
current,  the  axial  component  of  the  electromagnetic 
force  exerted  on  said  plunger  (5)  remains  substan- 
tially  constant  alongside  variations  in  the  stroke  of 
said  plunger  (5). 

6)  -  A  valve  as  claimed  in  Claim  5,  charac- 
terised  by  the  fact  that  said  angles  of  said  first  (24) 
and  second  (25)  conical  surfaces  are  different. 

7)  -  A  valve  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that  the  lateral 
wall  of  said  center  portion  (21)  of  said  plunger  (5) 
presents  radial  holes  (26)  enabling  communication 
between  said  axial  hole  (12)  on  said  plunger  (5) 
and  said  seat  (2);  said  holes  (26)  being  formed  in 
an  annular  portion  close  to  the  top  end  ring  (22)  of 
said  pair. 

8)  -  A  valve  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that,  between 
said  threaded  ring  nut  (17)  and  said  spring  (14) 
inserted  between  said  ring  nut  (17)  and  said  an- 
nular  projection  (15),  there  is  provided  a  shoulder 
ring  (20)  having  a  conical  surface. 

9)  -  A  valve  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that  said  axial 
hole  (12)  on  said  plunger  (5)  is  defined,  between 
said  annular  projection  (15)  and  its  bottom  end,  by 
a  further  conical  surface  (27). 

10)  -  A  valve  as  claimed  in  one  of  the  fore- 
going  Claims,  characterised  by  the  fact  that  the 
axial  length  of  said  seat  (2)  is  such  as  to  enable  the 
whole  of  said  plunger  (5)  to  remain  inside  said  seat 
(2),  at  least  throughout  the  stroke  required  for  fully 
opening  and  closing  said  opening  (3). 

11)  -  A  valve  as  claimed  in  one  of  the  fore- 
going  Claims,  characterised  by  the  fact  that  said 
electromagnet  (6)  is  housed  inside  a  bell  (31)  hav- 
ing  its  bottom  edge  laser  welded  to  said  body  (1). 

12)  -  A  valve  as  claimed  in  one  of  the  fore- 
going  Claims,  characterised  by  the  fact  that  said 
core  (10)  presents  an  end  pin  (33)  fitted  inside  a 
hole  in  the  end  wall  of  said  bell  (31),  and  secured 
to  the  same  by  permanently  deforming  the  end  of 
the  pin  itself. 

13)  -  A  valve  as  claimed  in  one  of  the  fore- 
going  Claims,  characterised  by  the  fact  that  said 
electromagnet  com  prises  a  spool  (36)  of  plastic 
material,  from  which  project  a  pair  of  bars  (35) 
each  housing  a  blade  (34)  connected  electrically  to 

the  winding  of  said  electromagnet;  each  of  said 
bars  presenting  small  cavities  (37)  formed  in  lateral 
surfaces  of  the  same. 

14)  -  A  valve  as  claimed  in  one  of  the  fore- 
5  going  Claims,  characterised  by  the  fact  that  it  com- 

prises  at  least  one  bush  (38)  having  an  end  wall 
(40)  in  which  are  formed  openings  for  said  bars 
(35);  flexible  tabs  (41)  projecting  from  said  end  wall 
(40)  and  having  teeth  designed  to  click  elastically 

to  inside  said  cavity  (37)  for  locking  said  bush  (38)  to 
the  valve. 

15)  -  A  valve  as  claimed  in  one  of  the  fore- 
going  Claims,  characterised  by  the  fact  that,  be- 
tween  said  electromagnet  and  said  end  wall  of  said 

15  bell,  there  is  inserted  a  precompressed  sealing 
ring. 
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