
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  3 8 6   8 8 9  

A 1  

©  

@  Application  number:  90301474.4 

©  Date  of  filing:  12.02.90 

E U R O P E A N   PATENT  A P P L I C A T I O N  

474.4  ©  Int.  CI.5:  H01  P  1 /175  

©  Priority:  09.03.89  GB  8905401  ©  Applicant:  MARCONI  ELECTRONIC  DEVICES 
LIMITED 

@  Date  of  publication  of  application:  Doddington  Road 
12.09.90  Bulletin  90/37  Lincoln  LN6  3LF(GB) 

©  Designated  Contracting  States:  @  Inventor:  Sims,  Robert  Fraser 
AT  BE  CH  DE  DK  ES  FR  GR  IT  LI  LU  NL  SE  "Fairney  Knowe",  110,  Western  Road 

Billericay,  Essex,  CM12  9DT(GB) 

©  Representative:  Cockayne,  Gillian  et  al 
The  General  Electric  Company  pic  Patent 
Department  GEC  Marconi  Research  Centre 
West  Hanningfield  Road 
Great  Baddow,  Chelmsford  Essex  CM2 
8HN(GB) 

©  Faraday  rotation  device. 

©  A  Faraday  rotation  device  for  use  in  microwave 
apparatus  includes  a  ferrite  member  1  which  is  of 
polygonal  transverse  section  over  a  substantial  part 
of  its  length,  the  transverse  section  preferably  being 

substantially  square  or  rectangular.  The  member  in- 
cludes  tapered  sections  2  and  3  which  are  pyramidal 
in  shape.  This  configuration  provides  good  perfor- 
mance  and  facilitates  manufacture. 
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FARADAY  ROTATION  DEVICE 

This  invention  relates  to  a  Faraday  rotation 
device  and  more  particularly  to  a  device  which  is 
suitable  for  use  in  microwave  apparatus. 

Faraday  rotation  is  the  rotation  of  the  plane  of 
polarization  of  microwave  energy  exhibited  when 
the  energy  is  transmitted  through  ferrite  material  in 
the  direction  of  a  magnetic  field.  The  present  in- 
vention  is  concerned  with  devices  which  employ 
this  phenomenon  or  a  Faraday  rotation-like  effect. 

The  propagation  of  received  microwave  energy 
along  a  waveguide  may  be  controlled  using  the 
Faraday  rotation  effect.  A  ferrite  rod  is  included 
within  the  waveguide  and  is  usually  surrounded  by 
an  electrical  coil  to  provide  a  magnetic  field.  By 
adjusting  the  plane  of  polarisation  of  the  microwave 
radiation,  its  propagation  along  the  waveguide  may 
be  controlled. 

The  ferrite  rods  used  in  Faraday  rotation  de- 
vices  are  "spear"  shaped,  having  a  circular  trans- 
verse  cross-section  and  tapering  points. 

The  present  invention  arose  in  an  attempt  to 
provide  an  improved  Faraday  rotation  device. 

According  to  the  invention  there  is  provided  a 
Faraday  rotation,  or  Faraday  rotation-like,  device 
for  use  in  microwave  apparatus  comprising  an 
elongate  ferrite  member  having  a  polygonal  trans- 
verse  section  over  a  substantial  part  of  its  length.  It 
has  been  found  that,  surprisingly,  although  such  a 
ferrite  member  does  not  have  the  same  degree  of 
electrical  and  physical  symmetry  as  the  previously 
known  spear-shaped  ferrite  rod,  its  performance  is 
still  acceptable.  A  particular  advantage  of  a  device 
in  accordance  with  the  invention  is  that  the  ferrite 
member  may  be  manfactured  using  moulding  tech- 
niques.  Particulate  ferrite  material  is  placed  in  a 
mould  and  then  subjected  to  pressure  to  produce  a 
composite  ferrite  body  having  a  shape  which  con- 
forms  to  the  interior  configuration  of  the  mould. 
This  manufacturing  technique  is  especially  useful 
where  large  numbers  of  ferrite  components  having 
similar  characteristics  are  required. 

It  is  preferred  that  the  polygonal  transverse 
section  has  eight  sides  or  less,  as  a  ferrite  member 
of  such  configuration  may  be  more  easily  fab- 
ricated  than  one  with  more  sides.  In  a  particularly 
advantageous  embodiment  of  the  invention,  the 
member  has  a  substantially  square  or  rectangular 
transverse  section  over  a  substantial  part  of  its 
length. 

Preferably,  at  least  one  end  of  the  member  is 
tapered  such  that  the  transverse  sectional  area  at 
the  end  is  smaller  than  that  at  the  centre  of  the 
member.  This  configuration  enables  the  operation 
of  the  device  to  be  optimised  but  still  lends  itself  to 
moulding  techniques.  It  is  preferred  that  the  ta- 

pered  end  is  pyramidal  in  shape,  such  that  a  sub- 
stantially  square  or  rectangular  transverse  section 
is  retained  throughout  the  tapered  section.  The  end 
of  the  member  is  preferably  flat  rather  than  pointed 

5  as  this  facilitates  manufacture. 
Where  an  end  of  the  polarizer  is  tapered,  it  is 

preferred  that  the  taper  has  a  half  angle  in  the 
range  5°  to  20°.  Advantageously,  the  member  is  of 
substantially  uniform  transverse  sectional  area  for 

70  approximately  two  thirds  of  its  total  length. 
According  to  a  feature  of  the  invention,  micro- 

wave  apparatus  comprises  a  waveguide  along 
which  received  microwave  radiation  is  arranged  to 
be  propagated  and  a  Faraday  rotation  device  in 

75  accordance  with  the  invention  for  controlling  the 
propagation  of  the  radiation  along  the  waveguide. 

One  way  in  which  the  invention  may  be  per- 
formed  is  now  described  by  way  of  example  with 
reference  to  the  accompanying  drawings,  in  which: 

20  Figure  1  is  a  schematic  perspective  view  of 
a  ferrite  member  included  in  a  device  in  accor- 
dance  with  the  invention; 

Figure  2  is  a  transverse  section  through  the 
member  shown  in  Figure  1  at  its  centre;  and 

25  Figure  3  schematically  illustrates  in  section 
part  of  a  microwave  apparatus  which  includes  the 
ferrite  member  shown  in  Figure  1  . 

With  reference  to  Figures  1  and  2,  a  ferrite 
member  1  used  in  a  Faraday  rotation  device  for 

30  controlling  the  propagation  of  microwave  energy 
along  a  waveguide  has  a  square  transverse  section 
along  its  length.  It  is  of  uniform  transverse  sectional 
area  for  approximately  two-thirds  of  its  total  length 
along  the  distance  a,  which  in  this  particular  em- 

35  bodiment  is  approximately  40mm  long.  Its  width  b 
at  the  part  of  the  member  1  of  uniform  section  is 
approximately  4  mm. 

The  ferrite  member  1  has  tapered  sections  2 
and  3  at  each  end.  Each  taper  is  pyramidal  in 

40  shape,  retaining  the  square  transverse  section  as  it 
reduces  in  transverse  sectional  area.  The  ends  of 
the  tapers  are  square  flats  having  sides  c  of  ap- 
proximately  1  mm  length.  The  length  d  over  which 
the  taper  occurs  is  approximately  8.5  mm,  giving  a 

45  half-angle  of  approximately  14°. 
With  reference  to  Figure  3,  microwave  appara- 

tus  includes  a  waveguide  4  along  which  recieved 
microwave  energy  is  transmitted  in  the  direction 
indicated  by  the  arrow.  The  ferrite  member  1  is 

so  located  within  the  waveguide  4  and  is  surrounded 
by  an  electrical  coil  5,  which  is  spaced  from  the 
member  1  by  dielectric  material  6.  By  controlling 
the  magnetic  field  at  the  ferrite  member  1  using  the 
coil  5,  the  propagation  of  energy  along  the 
waveguide  may  be  controlled. 
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In  an  alternative  embodiment  to  that  shown  in 
Figure  3,  the  ferrite  member  is  located  in  a 
waveguide,  and  an  electrical  coil  is  positioned  ar- 
ound  the  outside  of  the  waveguide  and  co-axially 
with  the  ferrite  member.  5 

Claims 

1.  A  Faraday  rotation,  or  Faraday  rotation-like,  w 
device.for  use  in  microwave  apparatus  comprising 
an  elongate  ferrite  member  having  a  polygonal 
transverse  section  over  a  substantial  part  of  its 
length. 

2.  A  device  as  claimed  in  claim  1  wherein  the  75 
polygonal  transverse  section  has  eight  sides  or 
less. 

3.  A  device  as  claimed  in  claim  2  wherein  the 
member  has  a  substantially  square  or  rectangular 
transverse  section  over  a  substantial  part  of  its  20 
length. 

4.  A  device  as  claimed  in  claim  1,  2  or  3 
wherein  at  least  one  end  of  the  member  is  tapered 
such  that  the  transverse  sectional  area  at  the  end 
is  smaller  than  that  at  the  centre  of  the  member.  25 

5.  A  device  as  claimed  in  claim  4  wherein, 
where  the  transverse  section  is  substantially  square 
or  rectangular,  the  tapered  end  is  pyramidal  in 
shape. 

6.  A  device  as  claimed  in  claim  4  or  5  wherein  30 
the  end  of  the  member  is  flat. 

7.  A  device  as  claimed  in  claim  4,  5  or  6 
wherein  the  taper  has  a  half  angle  in  the  range  of 
5°  to  20°. 

8.  A  device  as  claimed  in  claim  4,  5,  6  or  7  35 
wherein  the  member  is  of  substantially  uniform 
transverse  sectional  area  for  approximately  two- 
thirds  of  its  total  length. 

9.  A  device  as  claimed  in  any  preceding  claim 
and  including  a  coil  for  conducting  electrical  cur-  40 
rent  which  is  located  coaxially  around  the  member. 

10.  Microwave  apparatus  comprising  a 
waveguide  along  which  received  microwave  radi- 
ation  is  arranged  to  be  propagated  and  a  device  as 
claimed  in  any  preceding  claim  for  controlling  the  45 
propagation  of  the  radiation  along  the  waveguide. 
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