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(54)  A  magnetron 

(57)  The  magnetron  1  of  the  invention  comprises  a 
cathode,  a  coaxial  cylindrical  anode  2,  anode  vanes  3, 
4  which  are  spaced  around  the  inner  circumference  of 
the  cylindrical  anode  so  as  to  form  resonant  cavities  and 
an  output  probe  5  which  is  located  within  a  recess  11  in 
an  anode  vane  3  such  that  the  probe  is  spaced  from  the 
vane.  The  probe  comprises  an  electrically  conductive 
rod  6,  a  coaxial  electrically  conductive  sleeve  7  which 

contacts  the  cylindrical  anode  and,  preferably,  two  con- 
ductors  8  which  contact  the  rod  and  contact  the  sleeve 
at  diametrically  opposed  points.  The  invention  permits 
extraction  of  microwave  energy  from  the  magnetron 
whilst  eliminating  the  need  for  a  large  recess  within  the 
anode  vane.  Thus,  this  anode  vane  dissipates  heat  bet- 
ter  than  hitherto,  and  so  the  invention  reduces  the  pos- 
sibility  of  arc  discharge  within  the  magnetron. 
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Description 

This  invention  relates  to  magnetrons. 
An  essential  feature  of  a  magnetron  is  an  output 

probe  which  is  a  device  which  is  used  to  extract  micro-  s 
wave  energy  from  resonant  cavities  inside  the  magnet- 
ron.  Atypical  output  probe  comprises  a  metal  rod  within 
a  coaxial  metal  sleeve,  the  rod  protruding  from  the 
sleeve.  Such  a  probe  is  suitable  for  insertion  into  a  vane 
of  the  magnetron's  anode  via  an  aperture  in  the  magn-  10 
etron.  On  insertion,  the  sleeve  of  the  probe  contacts  the 
main  cylindrical  body  of  the  anode  whilst  the  protruding 
end  of  the  rod  lies  in  a  recess  which  has  been  cut  into 
an  anode  vane,  and  the  rod  is  connected  to  the  vane  in 
order  that  it  may  receive  RF  energy  produced  in  the  15 
magnetron. 

A  problem  which  may  be  encountered  with  such 
probes  is  that  the  recess  in  the  anode  vane  into  which 
the  probe  is  inserted  may  comprise  a  significant  propor- 
tion  of  the  vane.  This  may  be  undesirable  as  the  anode  20 
tends  to  get  hot  when  the  magnetron  is  in  use  and  the 
vane  into  which  the  probe  is  inserted  has  less  cross  sec- 
tional  area  available  to  dissipate  heat  than  the  other 
vanes.  Hence,  there  is  greater  possibility  of  evaporation 
of  surface  atoms  from  this  vane.  Such  evaporation  of  25 
metallic  atoms  may  cause  arc  discharge  within  the  mag- 
netron,  thereby  damaging  it.  The  main  cylindrical  body 
of  the  anode  may  be  cooled  e.g.  by  a  water-cooling  sys- 
tem,  but  cooling  of  the  vanes  is  not  straightforward. 

The  invention  provides  a  magnetron  comprising  a  30 
cathode,  a  coaxial  cylindrical  anode,  anode  vanes  which 
are  spaced  around  the  inner  circumference  of  the  cylin- 
drical  anode  so  as  to  define  resonant  cavities  therebe- 
tween  and  an  output  probe  which  is  located  within  a  re- 
cess  in  an  anode  vane,  the  probe  comprising  an  elec-  35 
trically  conductive  rod  and  a  coaxial  electrically  conduc- 
tive  sleeve  which  contacts  the  cylindrical  anode  charac- 
terised  in  that  the  probe  is  spaced  from  the  vane  and 
further  comprises  a  conductor  which  connects  the  rod 
to  the  sleeve  so  as  to  form  a  loop  for  extracting  energy  40 
from  within  a  resonant  cavity. 

The  probe  advantageously  has  a  second  conductor, 
connecting  the  rod  to  the  sleeve  to  form  a  second  loop. 
Preferably,  these  conductors  contact  the  sleeve  at  dia- 
metrically  opposed  points.  45 

The  invention  permits  extraction  of  microwave  en- 
ergy  from  the  magnetron  whilst  eliminating  the  need  for 
a  large  recess  within  the  anode  vane  and  hence  the  in- 
vention  reduces  the  possibility  of  the  occurrence  of  arc 
discharge  in  the  magnetron.  so 

The  invention  will  now  be  described  by  way  of  ex- 
ample,  with  reference  to  the  accompanying  drawings  in 
which: 

1  when  inserted  in  the  vane  shown  in  Figure  1  . 

Referring  to  the  drawings,  the  magnetron,  indicated 
generally  by  the  reference  numeral  1  ,  comprises  a  cath- 
ode  (not  shown),  an  anode  comprising  of  a  cylindrical 
body  2  and  vanes  3,  4  spaced  around  the  inner  circum- 
ference  of  the  cylindrical  body  2  and  an  output  probe, 
indicated  generally  by  the  reference  numeral  5,  which 
comprises  an  electrically  conductive  rod  6  which  is  co- 
axially  mounted  inside  electrically  conductive  sleeve  7; 
and  conductors  8.  One  end  of  rod  6  protrudes  slightly 
from  sleeve  7  and  one  end  of  each  conductor  8  is  at- 
tached  to  the  protruding  end  of  the  rod,  the  other  ends 
being  connected  to  diametrically  opposed  points  on  the 
sleeve  such  that  there  is  an  electrically  conductive  path 
across  the  inserted  end  of  the  probe. 

The  probe  is  inserted  through  an  aperture  9  which 
has  been  cut  out  of  the  magnetron  casing  10  and  the 
cylindrical  body  2  of  the  anode.  Aperture  9  leads  into  a 
recess  11  which  has  been  cut  out  of  anode  vane  3.  As 
can  be  seen  in  Figure  2,  the  recess  11  is  small,  it  is  in 
fact  smaller  than  that  required  for  prior  art  probe  ar- 
rangements.  When  inserted,  the  sleeve  7  of  the  probe 
contacts  the  cylindrical  body  2  of  the  anode  whilst  the 
arrangement  comprising  the  protruding  end  of  the  rod 
and  the  conductors  8  lies  inside  the  recess  11  and  is 
spaced  from  vane  3  so  that  the  probe  does  not  make 
physical  contact  with  this  vane. 

When  the  magnetron  1  is  in  use,  RF  energy  is  trans- 
ferred  to  the  anode  structure  in  the  usual  manner.  The 
end  of  the  probe  which  is  not  inserted  into  the  magnetron 
is  fitted  into  a  waveguide  (not  shown)  such  that  the 
length  of  the  probe  is  substantially  perpendicular  to  the 
length  of  the  waveguide.  The  probe  5  acts  as  an  aerial 
which  receives  the  microwave  energy  produced  in  the 
magnetron  and  re-emits  the  energy  to  the  waveguide 
for  useful  extraction  e.g.  in  industrial  heating  systems. 

Whilst  the  magnetron  is  in  use,  the  anode  tends  to 
heat  up.  The  cylindrical  body  2  of  the  anode  is  cooled 
by  a  water-cooling  system  (not  shown)  whilst  the  vanes 
3,  4  dissipate  heat  by  conduction  to  the  anode.  The  in- 
vention  permits  a  smaller  recess  to  be  cut  into  vane  3 
than  was  necessary  hitherto  for  efficient  extraction  of  mi- 
crowave  energy  from  the  anode.  Hence,  vane  3  has  bet- 
ter  heat-dissipation  ability  than  was  previously  attaina- 
ble  and  this  lowers  the  possibility  of  arc  discharge  within 
the  magnetron  which  reduces  the  lifetime  of  the  magn- 
etron. 

Variations  may  be  made  without  departing  from  the 
scope  of  the  invention.  For  instance,  the  conductors 
may  be  replaced  by  one  conductor  which  lies  across  the 
protruding  end  of  the  rod  and  which  also  contacts  the 
sleeve  at  diametrically  opposed  points  as  before.  Fur- 
ther  variations  will  be  apparent  to  those  skilled  in  the  art. 

Figure  1  is  a  plan  view  of  the  magnetron,  all  parts  ss 
except  the  output  probe  being  shown  in  section;  and 

Figure  2  is  a  side  view  of  the  output  probe  of  Figure 
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Claims 

1.  A  magnetron  (1)  comprising  a  cathode,  a  coaxial 
cylindrical  anode  (2),  anode  vanes  (3,4)  which  are 
spaced  around  the  inner  circumference  of  the  cylin-  s 
drical  anode  so  as  to  define  resonant  cavities  ther- 
ebetween  and  an  output  probe  (5)  which  is  located 
within  a  recess  (1  1  )  in  an  anode  vane  (3),  the  probe 
comprising  an  electrically  conductive  rod  (6)  and  a 
coaxial  electrically  conductive  sleeve  (7)  which  con-  10 
tacts  the  cylindrical  anode  characterised  in  that  the 
probe  is  spaced  from  the  vane  and  further  compris- 
es  a  conductor  (8)  which  connects  the  rod  to  the 
sleeve  so  as  to  form  a  loop  for  extracting  energy 
from  within  a  resonant  cavity.  15 

2.  A  magnetron  as  claimed  in  claim  1  ,  characterised 
in  that  a  second  conductor  (8)  is  provided  which 
connects  the  rod  (6)  to  the  sleeve  (7)  so  as  to  form 
a  second  loop  for  extracting  energy  from  within  a  20 
resonant  cavity. 

3.  A  magnetron  as  claimed  in  claim  2,  characterised 
in  that  the  conductors  (8)  contact  the  sleeve  (7)  at 
diametrically  opposed  points.  25 

4.  A  magnetron  as  claimed  in  claim  1  ,  characterised 
in  that  the  conductor  (8)  connects  the  rod  (6)  to  the 
sleeve  (7)  at  a  second  point  on  the  sleeve  which  is 
diametrically  opposite  the  first  so  as  to  form  a  sec-  30 
ond  loop  for  extracting  energy  from  within  a  reso- 
nant  cavity. 
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