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(54)  Solenoid 

(57)  A  solenoid  including  a  winding  (10),  a  yoke 
shell  (20),  a  tubular  sliding  track  (30),  a  fixed  iron  core 
(40),  and  a  movable  iron  core(50)  with  the  winding  (10) 
comprising  a  reel  (12)  and  an  enamelled  wire  (11) 
wound  round  the  reel,  the  yoke  shell  (20)  defining  a 
holding  space  which  holds  the  winding  on  the  inside,  the 
tubular  sliding  track  (30)  being  fixedly  mounted  in  a  lon- 
gitudinal  central  through  hole  of  the  reel  (12)  of  the 
winding,  the  tubular  sliding  track(30)  having  a  first  end 
(31),  a  second  end  (33)  and  a  longitudinal  sliding  hole 
(30)  extending  between  the  first  and  second  ends,  the 
fixed  iron  core  (40)  being  fixedly  mounted  in  the  first  end 
(31)  of  the  tubular  sliding  track,  and  the  movable  iron 
core(50)  being  movable  in  the  longitudinal  sliding  hole 

(32)  and  partially  projecting  out  of  the  second  end  (33) 
of  the  tubular  sliding  track,  is  characterised  in  that  the 
movable  iron  core  (50)  is  integrally  made  by  forging  and 
has  an  exhaust  groove  (54).  Preferably  the  movable  iron 
core  (50)  is  integrally  made  and  comprises  a  body  por- 
tion  (52),  a  head  portion  (51)  and  a  raised  peripheral 
collar  (53)  between  the  had  and  body  portions,  the 
exhaust  groove  (54)  being  in  the  body  portion  (52).  The 
yoke  shell(20)  may  comprise  a  yoke  tube  (21)  having 
one  integral  threaded  head  cap  (22)  at  one  end  and  a 
bottom  cap  (23)  at  the  opposite  end  which  may  be  inte- 
gral  with  the  fixed  iron  core  (40). 
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Description 

[0001  ]  The  present  invention  relates  to  solenoids,  and 
more  particularly  to  an  improved  structure  of  solenoid 
which  has  an  exhaust  groove  at  its  movable  iron  core  for  s 
exhaust  of  air. 
[0002]  Solenoids  are  intensively  used  in  industrial 
products.  Exemplers  are  seen  in  US  Pat.  Nos.  5  593 
1  32;  5  427  31  9;  5  424  704;  5  1  92  936;  4  896  1  28;  4  21  7 
567.  A  regular  solenoid  is  generally  comprised  of  a  10 
winding,  a  yoke  shell,  a  tubular  sliding  track,  a  fixed  iron 
core,  and  a  movable  iron  core,  the  winding  comprising  a 
reel  and  an  enamelled  wire  wound  round  the  reel,  the 
yoke  shell  defining  a  holding  space  which  holds  the 
winding  on  the  inside,  the  tubular  sliding  track  being  fix-  is 
edly  mounted  in  a  longitudinal  central  through  hole  of 
the  reel  of  the  winding,  the  tubular  sliding  track  having  a 
first  end,  a  second  end  and  a  longitudinal  sliding  hole 
extending  between  the  first  end  and  the  second  end,  the 
fixed  iron  core  being  fixedly  mounted  in  the  first  end  of  20 
the  tubular  sliding  track,  and  the  movable  iron  core 
being  movable  in  the  longitudinal  sliding  hole  of  the 
tubular  sliding  track  and  partially  projecting  out  of  the 
second  end  of  the  tubular  sliding  track.  Figure  1  shows 
a  solenoid  of  this  kind,  in  which  the  yoke  tube  100  and  25 
the  threaded  head  cap  200  are  separately  made  and 
then  fitted  together;  the  fixed  iron  core  300  and  the  mov- 
able  iron  core  400  are  respectively  made  from  free-cut- 
ting  steel  by  milling;  the  movable  iron  core  400  is 
mounted  with  a  clamping  ring  500  outside  the  threaded  30 
head  cap  200,  and  the  fixed  iron  core  300  has  a  rear 
coupling  flange  301  inserted  through  a  hole  of  the  bot- 
tom  cap  600  and  then  hammered  down  to  form  a  head. 
This  structure  of  solenoid  is  complicated  to  install,  and 
the  threaded  head  cap  200  tends  to  be  forced  away  35 
from  the  yoke  tube  1  00  by  a  twisting  force  or  drag  force. 
Furthermore,  the  complicated  milling  of  the  fixed  iron 
core  and  movable  iron  core  limits  the  selection  of  mate- 
rial  for  the  iron  cores. 
[0003]  The  present  invention  is  aimed  at  providing  a  40 
solenoid  which  eliminates  the  aforesaid  drawbacks.  It  is 
an  object  of  the  present  invention  also  to  provide  a  sole- 
noid  which  is  efficient  in  performance.  It  is  another 
object  of  the  present  invention  to  provide  a  solenoid 
which  is  durable  in  use.  It  is  still  another  object  of  the  45 
present  invention  to  provide  a  solenoid  which  is  inex- 
pensive  to  manufacture  and  easy  to  install. 
[0004]  According  to  one  aspect  of  the  present  inven- 
tion,  the  movable  iron  core  is  integrally  made,  having  an 
exhaust  groove  longitudinally  disposed  at  the  periphery,  so 
The  movable  iron  core  can  be  used  in  a  cylindrical  sole- 
noid,  open  square  type  solenoid,  push  type  solenoid, 
pull  type  solenoid,  etc. 
[0005]  According  to  another  aspect  of  the  present 
invention,  the  yoke  shell  is  comprised  of  a  yoke  tube,  a  ss 
threaded  head  cap  integral  with  one  end  of  the  yoke 
tube,  and  a  bottom  cap  fastened  to  one  end  of  the  yoke 
tube  remote  from  the  threaded  head  cap. 

[0006]  According  to  still  another  aspect  of  the  present 
invention,  the  bottom  cap  of  the  yoke  shell  is  integral 
with  the  fixed  iron  core. 
[0007]  According  to  still  another  aspect  of  the  present 
invention,  the  movable  iron  core  has  a  collar  made  inte- 
grally  with  the  periphery  of  its  body  and  disposed  out- 
side  the  head  cap  of  the  yoke  shell. 
[0008]  Embodiments  of  the  present  invention  will  now 
be  described,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  longitudinal  view  in  section  of  a  sole- 
noid  according  to  the  prior  art; 

Figure  2  is  an  elevational  view  of  a  movable  iron 
core  for  a  solenoid  according  to  the  present  inven- 
tion; 

Figure  3  is  an  elevational  view  of  a  yoke  shell  for  a 
solenoid  according  to  the  present  invention; 

Figure  4  is  a  longitudinal  view  in  section  of  a  pull 
type  cylindrical  solenoid  according  to  the  present 
invention; 

Figure  5  shows  a  movable  iron  core  installed  in  an 
open  type  square  solenoid  according  to  the  present 
invention;  and 

Figure  6  is  a  longitudinal  view  in  section  of  a  push 
type  cylindrical  solenoid  according  to  the  present 
invention. 

[0009]  Referring  to  Figures  2  to  4,  a  solenoid  in 
accordance  with  the  present  invention  is  generally  com- 
prised  of  a  winding  10,  a  yoke  shell  20,  a  tubular  sliding 
track  30,  a  fixed  iron  core  40,  and  a  movable  iron  core 
50. 
[001  0]  Referring  to  Figures  3  and  4,  the  yoke  shell  20 
defines  a  space  adapted  to  receive  the  winding  10.  The 
winding  10  is  comprised  of  a  reel  12,  and  an  enamelled 
wire  11  wound  round  the  reel  12.  The  tubular  sliding 
track  30  is  mounted  in  the  longitudinal  central  through 
hole  of  the  reel  12  of  the  winding  10,  having  a  first  end 
31,  a  second  end  33,  and  a  longitudinal  sliding  hole  32 
extending  between  the  first  end  31  and  the  second  end 
33.  The  fixed  iron  core  40  is  fixedly  mounted  in  the  first 
end  31  of  the  tubular  sliding  track  30.  The  movable  iron 
core  50  moves  in  the  longitudinal  sliding  hole  32  of  the 
tubular  sliding  track  30  and  partially  projects  out  of  the 
second  end  33. 
[0011]  Referring  to  Figure  2  again,  the  movable  iron 
core  50  comprises  a  body  portion  52,  a  head  portion  51 
at  one  end  of  the  body  portion  52,  a  collar  53  raised 
around  the  periphery  between  the  head  portion  51  and 
the  body  portion  52,  an  exhaust  groove  54  longitudinally 
disposed  at  the  body  portion  52,  a  longitudinal  slot  56  at 
the  head  portion  51,  and  two  transverse  pin  holes  57 
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bilaterally  aligned  at  the  head  portion  51  in  communica- 
tion  with  the  longitudinal  slot  56  and  adapted  for  cou- 
pling  to  a  driven  device  The  whole  unit  of  the  movable 
iron  core  50  is  preferably  integrally  made  from  highly 
pure  iron  by  forging.  5 
[0012]  Referring  to  Figures  3  and  4  again,  the  yoke 
shell  20  comprises  a  yoke  tube  21  ,  a  threaded  head  cap 
22  connected  to  one  end  of  the  yoke  tube  21  ,  and  a  bot- 
tom  cap  23  fastened  to  one  end  of  the  yoke  tube  21 
remote  from  the  threaded  head  cap  22.  The  yoke  tube  10 
21  and  the  threaded  head  cap  22  are  integrally  made 
from  metal  by  forging.  The  bottom  cap  23  and  the  fixed 
iron  core  40  are  also  integrally  made  from  highly  pure 
iron  by  forging. 
[001  3]  Figure  5  shows  an  open  type  square  solenoid  15 
according  to  the  present  invention,  in  which  the  head 
portion  51  ,  body  portion  52  and  collar  53  of  the  movable 
iron  core  50  are  integrally  made  from  highly  pure  iron  by 
forging. 
[001  4]  Figure  6  shows  a  push  type  solenoid  according  20 
to  the  present  invention,  in  which  the  movable  iron  core 
50  is  integrally  made  by  forging,  having  a  push  rod  60 
integral  with  one  end  of  the  body  portion  52;  the  yoke 
shell  20  is  comprised  of  a  yoke  tube  21,  a  threaded 
head  cap  22  integral  with  one  end  of  the  yoke  tube  21  ,  25 
and  a  bottom  cap  23. 
[0015]  As  indicated  above,  the  yoke  tube  and 
threaded  head  cap  of  the  yoke  shell  are  integrally  made 
by  forging.  Therefore  the  yoke  shell  can  bear  high  drag 
forces,  shearing  forces  and  twisting  forces.  Iron  cores  30 
made  from  highly  pure  iron  exhibit  a  magnetic  property 
better  than  that  of  free-cutting  steel. 
[001  6]  It  is  to  be  understood  that  the  drawings  are 
designed  for  purposes  of  illustration  only,  and  are  not 
intended  as  a  definition  of  the  limits  and  scope  of  the  35 
invention  disclosed. 

Claims 

1.  A  solenoid  comprised  of  a  winding  (10),  a  yoke  40 
shell  (20),  a  tubular  sliding  track  (30),  a  fixed  iron 
core  (40),  and  a  movable  iron  core  (50),  said  wind- 
ing  (10)  comprising  a  reel  (12)  and  an  enamelled 
wire  (11)  wound  round  said  reel,  said  yoke  shell 
(20)  defining  a  holding  space  which  holds  said  45 
winding  (10)  on  the  inside,  said  tubular  sliding  track 
(30)  having  first  end  (31),  a  second  end  (33)  and  a 
longitudinal  sliding  hole  (32)  extending  between 
said  first  end  (31)  and  said  second  end  (33),  said 
fixed  iron  core  (40)  being  fixedly  mounted  in  the  first  so 
end  (31)  of  said  tubular  sliding  track  (30),  and  said 
movable  iron  core  (50)  being  movable  in  the  longi- 
tudinal  sliding  hole  (32)  of  said  tubular  sliding  track 
(30)  and  partially  projecting  out  the  second  end  (33) 
of  said  tubular  sliding  track(30),  characterised  in  55 
that  said  movable  iron  core  (5)  is  integrally  made  by 
forging  and  has  a  exhaust  groove  (54). 

2.  A  solenoid  according  to  claim  1  ,  characterised  in 
that  said  moveable  iron  core  (50)  comprises  a  body 
portion  (52),  a  head  portion  (51)  at  one  end  of  said 
body  portion  and  a  collar  (53)  raised  around  the 
periphery  between  said  head  portion  (51)  and  said 
body  portion  (52),  and  said  exhaust  groove  (54)  is 
disposed  at  said  body  portion  (52)  of  said  movable 
iron  core  (50). 

3.  A  solenoid  according  to  claim  2,  characterised  in 
that  said  movable  iron  core  (50)  is  integrally  made 
from  highly  pure  iron  by  forging. 

4.  A  solenoid  according  to  claim  1  or  claim  2,  charac- 
terised  in  that  said  yoke  shell  (20)  comprises  a  yoke 
tube  (21),  a  threaded  head  cap  (22)  integral  with 
one  end  of  said  yoke  tube  (21)  and  a  bottom  cap 
(23)  fastened  to  one  end  of  said  yoke  tube  (21) 
remote  from  said  threaded  head  cap  (22). 

5.  A  solenoid  according  to  claim  4,  characterised  in 
that  said  bottom  cap  (23)  of  said  yoke  tube  (20)  is 
integral  with  said  fixed  iron  core  (40). 

6.  A  solenoid  comprised  of  a  winding  (10),  a  yoke 
shell  (20),  a  tubular  sliding  track  (30),  a  fixed  iron 
core  (40),  and  a  movable  iron  core  (50),  said  wind- 
ing  (10)  comprising  a  reel  (12)  and  an  enamelled 
wire  (11)  wound  round  said  reel,  said  yoke  shell 
(20)  defining  a  holding  space  which  holds  said 
winding  (10)  on  the  inside,  said  tubular  sliding  track 
(30)  being  fixedly  mounted  in  a  longitudinal  central 
through  hole  of  said  reel  (12)  of  said  winding  (10), 
said  tubular  sliding  track  (30)  having  a  first  end  (31), 
a  second  end  (33)  and  a  longitudinal  sliding  hole 
(32)  extending  between  said  first  end  (31)  and  said 
second  end  (33),  said  fixed  iron  core  (4)  being  fix- 
edly  mounted  in  the  first  end  (31)  of  said  sliding 
track  (3),  and  said  movable  iron  core  (50)  being 
movable  in  the  longitudinal  sliding  hole  (32)  of  said 
tubular  sliding  track(30)  and  partially  projecting  out 
of  the  second  end  (33)  of  said  tubular  sliding 
track(30),  characterised  in  that  said  yoke  shell  (20) 
comprises  a  yoke  tube  (21),  a  threaded  head  cap 
(22)  integral  with  one  end  of  said  yoke  tube  (21), 
and  a  bottom  cap  (23)  fastened  to  one  end  of  said 
yoke  tube  (21)  remote  from  said  threaded  head  cap 
(22). 

7.  A  solenoid  according  to  claim  6,  characterised  in 
that  said  bottom  cap  (23)  of  said  yoke  shell  (20)  is 
integral  with  said  fixed  iron  core  (40). 

8.  A  solenoid  according  to  claim  6  or  7,  characterised 
in  that  said  movable  iron  core  (50)  is  integrally 
made  from  highly  pure  iron  by  forging,  having  a  for- 
wardly  extended  push  rod  (60)  integral  with  one  end 
of  a  body  (52)  thereof. 
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