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©  Filter  comprising  a  resonator  rod  mounted  on  a  base  plate. 

©  The  invention  relates  to  a  filter,  comprising  a 
resonator  rod  formed  by  a  metal  tube  (1)  fric- 
tionally  coupled  to  the  base  plate  (2)  of  a  re- 
sonator  case,  so  that  the  metal  tube  is 
substantially  perpendicular  to  the  base  plate  (2). 
Frictional  coupling  removes  the  requirement  for 
complex  attachment  means  to  secure  the  re- 
sonator  rod  (1)  to  the  base  plate  (2)  and  enable 
preliminary  tuning  and  ease  of  manufacture. 
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The  invention  relates  to  a  filter  comprising  a  res- 
onator  rod  coupled  to  a  metallic  base  plate. 

A  resonator  such  as  a  rod  resonator  or  a  coaxial 
resonator  comprises  a  resonator  rod  of  conducting 
material,  usually  a  copper  tube  with  the  outer  surface  5 
plated  with  silver  or  a  silver  alloy,  mounted  in  a  met- 
allic  case  so  as  not  to  contact  the  conducting  surface 
of  the  case.  One  end  of  the  resonator  rod  is  mounted 
conductively  to  a  wall  of  the  case,  and  a  small  air  gap 
is  left  between  the  otherend  and  the  wall  of  the  case.  10 
The  length  of  the  resonator  rod  is  substantially  equal 
to  a  quarter  of  the  wavelength  corresponding  to  the 
frequency  at  which  the  resonator  is  desired  to  reso- 
nate.  The  construction  in  other  words  forms  a  quar- 
ter-wave  resonator.  15 

A  signal  can  be  supplied  to  the  case  and  taken 
from  it  through  inductive  or  capacitive  coupling,  and 
in  practice-this  is  effected  by  introducing  a  suitable 
length  of  a  coupling  conductor  into  the  resonator 
field.  By  placing  several  resonator  rods  in  the  same  20 
case  an  electromagnetic  coupling  is  formed  between 
the  resonator  rods,  and  a  filter  with  desired  charac- 
teristics  can  be  obtained  by  utilizing  the  couplings.  All 
rods  in  the  filter  can  be  mounted  to  the  same  wall  of 
the  case,  wherein  the  filter  is  called  a  comb  filter.  In  25 
order  to  obtain  sufficient  coupling,  the  resonator  rods 
are  usually  made  slightly  shorter  than  the  desired 
quarter-wavelength,  and  at  the  free  end  of  the  rod 
there  is  placed  a  plate  which  considerably  increases 
the  capacitance  of  the  rod.  The  resonator  rod  ends  30 
can  also  be  mounted  so  that  the  end  of  every  second 
resonator  rod  is  mounted  to  a  first  wall  and  every 
other  resonator  rod  is  mounted  to  the  wall  opposite 
the  first  wall.  This  design  is  called  an  interdigital  filter. 
With  this  construction  the  resonator  rods  can  be  lo-  35 
cated  sufficiently  close  to  each  other  to  form  the  cou- 
pling,  and  it  is  not  necessary  to  use  capacitance  in- 
creasing  plates  at  the  resonator  rod  ends.  However, 
such  a  filter  is  expensive  and  difficult  to  manufacture. 

A  filter  assembled  of  coaxial  resonators  is  partic-  40 
ularly  useful  at  a  frequency  range  extending  from  the 
VHF  frequencies  to  rather  low  microwave  frequen- 
cies,  and  particularly  in  such  applications  where 
small  size  and  low  weight  are  not  absolute  require- 
ments.  45 

The  length  of  the  resonator  rods  and  the  mech- 
anical  and  electrical  connection  to  the  base  plate  are 
of  critical  importance  in  the  production  of  a  filter 
which  will  operate  efficiently  at  the  desired  frequen- 
cy.  Therefore  to  date  cumbersome  mechanical  fixing  50 
means  have  been  used  to  attempt  to  produce  a  good 
mechanical  and  electrical  connection  and  an  accurate 
and  constant  resonator  rod  length. 

Known  filters  have  some  considerable  disadvan- 
tages.  The  filter  is  a  component  operating  at  high  fre-  55 
quency  and  all  conducting  parts  in  its  electromagnetic 
field  will  have  an  effect  on  its  function.  In  filters  where 
a  bolt  etc.  is  placed  into  the  lower  part  of  a  resonator 

rod,  its  influence  must  be  observed  while  dimension- 
ing  the  filter.  The  known  filters  further  utilize  a  plural- 
ity  of  separate  mounting  parts,  which  requires  addi- 
tional  work  stages  when  the  filter  is  assembled.  Ase- 
rious  drawback  of  the  present  filter  and  the  required 
mounting  methods  can  also  be  that  no  preliminary 
tuning  of  the  resonator  frequency  is  possible. 

According  to  the  present  invention  there  is  pro- 
vided  a  filter  comprising  a  resonator  rod  mounted  in 
a  substantially  upright  position  on  a  base  plate,  char- 
acterized  in  that  the  resonator  is  frictionally  coupled 
to  the  base  plate. 

The  present  invention  provides  many  advantages 
compared  to  known  filters  including:  preliminary  tun- 
ability;  reliability;  speed  of  manufacture  and  economy, 
as  far  fewer  tools  and  components  are  needed  in  its 
manufacture.  By  controlling  the  length  of  the  rod,  for 
example  by  controlling  the  depth  which  the  rod  is 
pressed  into  the  base  plate  it  is  possible  to  provide 
preliminary  tuning  of  the  high  frequency  filter,  be- 
cause  even  a  small  change  in  the  pressing  depth  will 
have  a  substantial  effect  on  the  electrical  length  of 
the  rod.  The  invention  can  be  applied  both  in  the  case 
of  a  single  resonator  and  in  a  high  frequency  filter, 
which  has  several  resonator  rods  on  a  common  base 
plate. 

Embodiments  of  the  invention  will  now  be  descri- 
bed,  by  way  of  example,  with  reference  tothe  accom- 
panying  drawings,  in  which: 

Figure  1  shows  a  known  filter  comprising  a  reso- 
nator  rod  coupled  to  a  base  plate  in  a  known  man- 
ner; 
Figure  2  shows  another  known  filter; 
Figure  3A  shows  a  resonator  rod  in  accordance 
with  a  first  embodiment  the  present  invention; 
Figure  3B  shows  a  base  plate,  without  deforma- 
tion  and  another  with  a  depression  in  accordance 
with  the  first  embodiment  of  the  present  inven- 
tion; 
Figure  4  shows  the  resonator  rod  of  Fig.  3A  cou- 
pled  to  the  base  plate  of  Fig.  3B; 
Figure  5  shows  a  second  embodiment  of  the 
present  invention;  and 
Figure  6  shows  a  third  embodiment  of  the  present 
invention. 
In  the  known  filters  the  most  cumbersome  man- 

ufacturing  step  is  to  mount  the  resonator  rod  1  to  the 
wall  of  the  case.  Usually  the  resonator  rods  1  are 
mounted  on  a  separate  plate,  whereafter  the  con- 
struction  is  enclosed  in  a  metal  case.  In  the  following 
this  plate  is  called  the  base  plate  2.  At  least  two  basic 
ways  are  known  to  mount  the  resonator  rod  1  on  the 
base  plate  2.  In  Figure  1  the  resonator  rod  1  is  mount- 
ed  to  the  metallic  base  plate  2  in  which  there  is 
formed  a  receiving  hole  with  a  diameterslightly  small- 
er  than  that  of  the  resonator  rod  1  andwithsides  bev- 
elled  to  form  a  frusto-conical  opening.  A  correspond- 
ing  external  bevel  5  is  formed  at  the  lower  end  of  the 
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resonator  rod  1  .  Screw  threads  4  are  made  at  the  in- 
ner  surface  of  the  resonator  rod  1.  Nowthe  resonator 
rod  1  is  mounted  to  the  base  plate  2  so  that  the  res- 
onator  rod  1  is  placed  into  the  hole  in  the  base  plate 
2,  whereby  the  external  bevelled  surface  5  of  the  res- 
onator  rod  1  and  the  base  plate  2  will  abut.  From  be- 
low  a  bolt  6  is  inserted  in  the  resonator  rod  1  ,  the  bolt 
engaging  the  threads  4  and  tightening  the  rod  1  se- 
curely  to  the  base  plate  2.  A  washer  7  is  used  under 
the  bolt-head. 

In  Figure  2,  where  the  same  reference  numerals 
as  in  Figure  1  are  used  where  applicable,  another 
mounting  means  is  illustrated  in  which  a  bevel  5  is 
made  in  the  resonator  rod  1  and  a  hole  is  formed  in 
the  base  plate  2,  in  a  similar  way  as  above.  Adisk-like 
part  9  with  a  diameter  slightly  smaller  than  the  inner 
diameter  of  the  resistor  rod  1  is  inserted  in  to  the  re- 
sistor  rod  1  before  the  resistor  rod  1  is  mounted.  The 
disk-like  part  9  has  a  central  hole  into  which  a  pin  11 
is  inserted.  The  other  end  of  the  pin  11  has  threads 
13  over  a  part  of  its  length.  When  the  disk  9  and  the 
pin  11  are  placed  inside  the  resistor  rod  1  the  outer 
rod  surface  is  compressed  at  the  location  of  the  disk 
9,  which  results  in  a  crimp  joint  between  the  rod  1,  the 
disk  9  and  the  pin  11.  Then  the  resistor  rod  1  is  placed 
in  the  hole  of  the  base  plate  2  so  that  the  bevels  of 
the  resistor  rod  1  abut  the  bevels  of  the  base  plate  2. 
The  pin  11  extends  somewhat  outside  on  the  opposite 
side  of  the  base  plate  to  receive  a  washer  7.  A  nut  12 
is  screwed  onto  the  pin  11  ,  which  provides  a  mechan- 
ically  reliable  mounting  of  the  resonator  rod  1  to  the 
base  plate  2. 

Figure  3A  shows  the  shape  of  the  end  of  a  reso- 
nator  rod  1  to  be  used  in  one  embodiment  of  the  in- 
vention.  An  internally  bevelled  surface  14  is  formed 
in  the  wall  3  of  the  rod  1  ,  whereby  a  knife  edge  1  7  is 
formed  at  the  junction  between  the  bevelled  surface 
and  the  wall.  The  steepness  of  the  bevel  is  not  so 
great  that  the  material  of  the  edge  17  could  break  dur- 
ing  a  coupling  step. 

Figure  3B  shows  bowl-like  recess  15  on  the  top 
surface  of  the  base  plate  2,  the  diameter  of  the  recess 
corresponding  substantially  to  the  outer  diameter  of 
the  rod  1.  During  the  step  of  making  the  recess  15 
there  is  formed  a  bowl-like  boss  of  a  corresponding 
size  on  the  opposite  side  of  the  plate.  The  depth  of 
the  recess  15  can  be  selected  as  desired.  The  depth 
of  the  recess  will  have  an  effect  on  the  electrical  char- 
acteristics  of  the  resonator,  as  will  be  described  later. 
Another  purpose  of  the  recess  is  to  function  as  an  aid 
when  the  resonator  rod  1  is  positioned  on  the  base 
plate. 

During  a  pressing  step  in  the  assembly  process 
the  rod  1  is  placed  with  the  bevelled  surface  into  the 
recess  15,  whereby  the  resonator  rod  1  is  accurately 
positioned  substantially  perpendicular  to  the  direc- 
tion  of  the  base  plate  2. 

The  positioning  is  important  particularly  when 

several  resonator  rods  are  placed  on  the  same  base 
plate  when  the  filter  is  manufactured. 

After  positioning  a  pressing  force  F  is  applied  to 
the  resistor  rod  1,  the  direction  of  the  force  being 

5  along  the  axis  of  the  rod  and  perpendicular  to  the 
plate  2  (see  Fig.  4)  .  Due  to  the  pressing  action  the 
edges  17  of  the  resonator  rod  1  will  sink  into  the  ma- 
terial  of  the  base  plate  2,  whereby  they  are  forged  into 
a  frictional  contact  and  will  at  the  same  time  bend 

10  slightly  outwards.  Thereby  a  very  good  mechanical 
and  electrical  joint  is  provided  between  the  rod  reso- 
nator  and  the  base  plate  2  in  a  fast  and  simple  way. 
This  was  not  possible  with  the  known  filter  resonator 
rods  which  are  either  not  bevelled  or  externally  bev- 

15  elled  and  would  therefore  not  deform.  By  changing 
the  depth  of  the  recess  15  and  the  pressing  force  F 
it  is  possible  to  have  an  effect  on  the  sinking  depth  of 
the  rod  1  and  thus  on  its  electrical  length,  and  there- 
fore  it  is  possible  to  provide  preliminary  tuning  of  the 

20  filter  in  this  step.  The  method  of  manufacture  of  the 
filter  can  also  be  realized  using  the  conventional  base 
plate,  in  which  no  recesses  are  made,  as  shown  in  the 
top  of  figure  3B. 

Figure  5  shows  another  embodiment.  Here  no 
25  preliminary  measures  need  be  taken  regarding  the 

resistor  rod  1,  which  can  be  left  unbevelled.  Instead 
a  pressing  force  is  applied  to  the  base  plate  2  on  a  cir- 
cular  region,  the  diameter  of  which  approximately 
corresponds  to  the  internal  diameter  of  the  resistor 

30  rod  1,  being  slightly  largerthan  said  internal  diameter. 
As  a  result  of  the  pressing  there  is  formed  a  cylindri- 
cal  boss  18  with  a  desired  height  on  the  surface  of  the 
plate  2.  The  resistor  rod  1  may  be  pressed  onto  the 
boss  18,  which  penetrates  into  the  resistor  rod  1  and 

35  is  tightly  frictionally  secured  to  its  internal  wall. 
Figure  6  shows  a  third  embodiment  of  the  filter, 

in  which  the  resonator  rod  1  comprises  a  bevelled 
surface  19  inside  the  end  of  the  rod  1  ,  whereby  a  ta- 
pering  point  region  21  is  formed  between  the  bevelled 

40  surface  and  the  outer  wall  of  the  resonator  rod  1  .  The 
base  plate  2  is  provided  with  a  hole,  formed  so  as  to 
slidably  receive  the  rod  and  in  which  the  resonator  rod 
1  is  inserted  so  that  the  point  region  will  extend  slight- 
ly  through  the  bottom  surface  of  the  base  plate  2. 

45  Then  a  conical  plug  20,  made  of  e.g.  metal  is  inserted 
into  the  lower  part  of  the  resonator  rod  1  and  forged 
into  the  resonator  rod  1  the  plug  20  abutting  the  bev- 
elled  surface  19  and  force  its  point  region  21  to  bend, 
so  that  the  lower  edge  of  the  rod  1  will  spread  side- 

50  wards.  At  the  same  time  the  narrower  top  part  of  the 
plug  20  will  press  the  wall  3  of  the  resonator  rod  1 
against  the  edge  of  the  hole.  Thus  an  acceptable 
electrical  and  mechanical  joint  between  the  rod  1  and 
the  base  plate  2  is  created  in  a  simple  work  stage. 

55  In  all  of  the  aforementioned  embodiments  the  fil- 
ters  can  be  manufactured  in  a  single  work  stage.  Also 
preliminary  tuning  can  be  carried  out  by  varying  the 
length  of  the  resonator  rod  1  with  respect  to  the  base 
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plate  2. 
In  view  of  the  foregoing  description  it  will  be  evi- 

dent  to  a  person  skilled  in  the  art  that  modifications 
and  improvement  may  be  incorporated  without  de- 
parting  from  the  scope  of  the  present  invention.  5 

Claims 

1.  A  filter  comprising  a  resonator  rod  mounted  in  a  10 
substantially  upright  position  on  a  base  plate, 
characterized  in  that  the  resonator  is  frictionally 
coupled  to  the  base  plate. 

2.  A  filter  as  claimed  in  claim  1  ,  wherein  one  end  of  15 
the  resonator  rod  is  provided  with  a  weaker  por- 
tion  configured  to  deform  outwards  under  a  force 
applied  substantially  axially  along  the  resonator 
rod,  in  order  to  engage  the  base  plate. 

20 
3.  Afilteras  claimed  in  claim  2,  wherein  the  weaker 

portion  comprises  an  internal  bevelled  surface. 

4.  Afilteras  claimed  in  claim  3  wherein  the  internal 
bevelled  surface  is  configured  as  a  knife  edge.  25 

5.  Afilteras  claimed  in  any  of  the  preceding  claims, 
wherein  the  base  plate  comprises  a  depression 
formed  to  receive  the  resonator  rod. 

30 
6.  A  filter  as  claimed  in  claim  1,  wherein  the  base 

plate  comprises  a  boss  adapted  to  frictionally  re- 
ceive  and  locate  the  resonator  rod. 

7.  Afilteras  claimed  in  claim  6,  wherein  the  boss  is  35 
formed  integrally  with  the  base  plate. 

8.  Afilteras  claimed  in  any  of  claims  1  to  3,  wherein 
the  filter  further  comprises  a  retaining  plug,  and 
wherein  the  base  plate  comprises  an  aperture  40 
formed  to  slidably  receive  the  resonator  rod;  the 
retaining  plug  being  adapted  so  that  on  insertion 
into  the  resonator  rod  the  retaining  plug  will  urge 
the  resonator  rod  outwards  intofrictional  engage- 
ment  with  the  base  plate.  45 

9.  Afilteras  claimed  in  any  of  the  preceding  claims, 
wherein  the  resonator  rod  is  disposed  substan- 
tially  perpendicular  to  the  base  plate. 

50 

4 



EP  0  533  394  A2 



EP  0  533  394  A2 


	bibliography
	description
	claims
	drawings

